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WD 2005/ 112892 1 PCT/ EP2005/ 004806 87209pct
Spray-Dried Powders Contai ning At Least One 14
O Li nked Saccharose Derivative And Methods For
Producing the Sanme 5 Field of the Invention The
wo200shiégntion relates to the uge of novel ol i gesapRbaidssirs
} m xt ures of oligosaccharides for nmanufacturing and
stabilizing of pharmaceutical conpositions, primarily
87209pgowders contai ning a pharmaceutical active substance.
The manufacture of the powder is done preferably by
spray drying or freeze drying. The present invention
relates in particular to correspondi ng powders 10
contai ning anti-bodies and a nethod for their

Spray- P& dleS CoRpfiligs Q4T Eaaf 0hd£4 (Y Silled B cAakbséDerivative And
) ance preparations I N aqueous
sol utions are sMsi Fon P, cingthei bilities, which
can result in reduced efficacy or bioactivity and
Iﬁddof' chpggdntoxicity or intolerance reactions. This
gﬁﬁ TE3"88t h to cl assical phar maceuticals as well as
The invERidRCRIdiCodEhE! 148 of DosRsitRRERaridEs AGlikivees Softdligafeesarides for

_ coptalnLng_gpotelns. The stability of pharmaceutical .
manufaciering/and geliizing 08 pharmacewicyorampositipys, FFiFeE]yeRPWFrs containing a

. bhannacge'ggc:a{l laS@bd Qlbs %él Igl%lg bRl of diéeﬁ(g\%e?% %‘?‘%Ap’?gcrﬁ}ﬁ by spray

ion of Sul excil pl ents tern
drying orefrévad diving.eXhepreadnt Sivabiibi rasteoin pértiphar wervegsicpding powders
. .actiye "substances s the utilization of suitable
containiggy E?thﬁgﬂ?%gndi%(‘ﬁ‘th‘P%fﬂr@?r&Pa 3 Fi zi ng active
substances can be generally 20 grouped into the

fol ] owng categories: Sugar and polyols, am no acids,
Backg"é‘f'ﬁ%%ghegmw&pol ymers and tensides. Sugars and

Active 5 lg%%esl' aLfvd F\ﬁﬂ%ﬁg&; E%ﬁg%ﬁ%ﬁgnsaﬁi Elfﬂ%@%ogtﬁﬁtﬁdn@. are subject in part to

|l zers. gl Ca aCt.I ve_ _s-ubst ances, .
instabilitibei whish afan| fezulhgn atdweed dfficamytori bigaeivityr andommicrraprd Joxicity or

... to "prefergential. excluysipn® (Xie nd. Ti ff, .
inoleratg® gERIEPEf PRHRES PPy 0 B e phipuB ol BERAA 5 vo betide i
substandds &S h&fve, sub3@ces Ricataaling Proitimb.eThe stabllily ,of Zhhr@@Eptical active
Ti masheff, 1998, Advances. in prot m,chemst&xf Sh, by the
substanggs an 3) posjikenly allested by ngodifigation ?tﬁ'_iheﬁssém&ﬁ“f% ermal) or by
additionbéf(?"hfeg-]hfgiciegﬁth g%t tances, reducing sugars are

gener avol d accharose and trehal ose are used

- of choice as non-reducing, sugars. O her exanples, of )
A commgnt migthed for external stabilization of pharmaceutical active substances is the

utilization of suitable. excipients. Excipients for stabilizing active substances can be gencrauy
grouped info the following categories: Sugar and polyols, amino acids, amines, salts, polymers

and tensides.

~ Sugars and polyols are frequenily used as non-specific stabilizers. In the biological active

substances, their stabilizing effect is attributed predominantly to “preferential exclusion” (Xie
and Timasheff, 1997, Bio_physical Chemistry,. 64(1-3), 25-43; Xie and Timasheff, 1997, Protein
Science, 6(1), 211-221; Timasheff, 1998, Advances in protein chemistry, 51, 355-432). When
selécting.sugars fdr use with biological active substances, reducing sugars are generally avoided.

Saccharose and trehalose are used of choice as non-reducing sugars. Other examples of suitable
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WD 2005/ 112892 2 PCT/ EP2005/ 004806 excipients are

gl ucose, sorbitol, glycerol (Boctor and Mehta, 1992,
Journal of Pharmacy and Pharmacol ogy, 44 (7), 600-3;
Ti masheff, 1993, Annual revi ew of bi ophysics and

| ecul ar structure, 67-97; Chang
‘wozmggggg Phar maceut i cal Resear%h 10(10), 147§%§§#2%R8mmm5
mannitol (Hermann et al., 1996, Pharnmaceutica

cxclplegtt kOf eC%ITlth)?SGO %Y)Eb % eglgce&}i L@Of%t‘ ?B% @g& ag?g 5&%[1%1?&: Pl?a%acy and

Pharmd8fyy, Phenneces] ToalshefRA9O3) Afinual 3dvidw of bibpHFsigs arldnbiomolecular
addi tign nown_t hat a w

structufo| Yone ST VBAE S el P91 PEPrBRIeRETal RS OLigh: 4475-89) and
manni®f { (MEmRURStANCES, 199@ d opﬁd}ﬁ‘l%éuﬁc&l n i@fo%ﬁhdﬁgys u 09" Pormulation,

antlbodles for exanp e. Human serum al bum n
Characterizgiientang Sighalityi of Rrh@upasmgS) hds-328t {Chas &t iakbf %@maceuﬁcal

rest it 3096000, SPERRSE Pl A R OERRRY Fpomer e

stabilizm'ig keffelrl GﬂCb}ﬁﬁhﬁda@tlcaDaﬁ:ﬁ@fg 80Bstarices, Uisdorhiahithy oﬂ‘ pioleéns such as

. bo rs kno to date, . hydr extri
antlbm?lﬁﬁa e Hyaan sawmial ‘f%‘“b@*ﬁ\@ fie ﬁ%ﬁnim‘g? d]éao tnhas very
satlsfaagﬁzaé@ﬁhbﬁ% afd 3 cg%rﬁg”a'ﬁog SnifBfiRk prftMi i ROWERE because of lts potential

parenter al er exanpl es are the hi gher’ nol ecul ar
contanyiggtipht witly ébdwcbhgur(lq\qutboms klE))lmS %me. nelymgrg dngwn to date,

hydronwgrog?l—ﬁ-cy tg'e%}%ﬂ&iﬁ%?él?ﬁxegg y tar hbeS a&%? 1y suitable, because it

105 phior |

“also caﬁlolbé/ sd-felQHdhﬁ:ﬁht@redeaﬁlantdiﬂW @théﬂ@daﬁ@lesldie /c’tlle,Oﬁqhw inblecular weight

am no aci ed al

d b
* dextrans 08 GhiSP o) BV Paherrioy WoF A dfincand st siaryes (HES)

} hepanrf‘@eﬂ?ar?s%lfgt% ﬁdl?p%ﬁg)r@ra@fdeﬁﬁplﬂgﬂl%héE@l@'ﬂdlf—mgsmc
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proteins. For exanpl e, he addrtion of histidine,
gl yci ne, sodlun1aspartate ( Na- Asp) ag;utamate and
Along [With pegarsyandopaly e, apeino (acils-qam be st iaecort ifeombination with other

exmpx%@@fo?&@ gg{ﬁ g\n{ (%ﬁg‘{% beﬁg@bﬁ&[@t%ﬂa&?ﬂét For example,

the addippth of H3tiding elyime, smdtdm 561)%1:&13 lﬁNa»tA(sb) gmtfange etd bfsine hydrochloride

(Lys—l%(%ﬁ_m]q.‘:i ﬂg I gg%?(?gg rﬁﬁ%"‘ﬂ%ﬁi‘?f’ X%e;xr'gﬁlgf;yte Growth Factor)

in 10 hWP6OERnt Plosphdts! B&ﬂﬂéri(FHS’l @blobéthet wikh 5 WCMEHnitol (Zhang et al., 1995,
(reconbi nant human cilliary neurotrophic factor)

‘Biocheistgy, 34 1805, S hm SbsORMINHER ol EFINOSARHE éwént)sops%ene glycol

unprov]eﬁ eﬂrlﬁts)tgt?ca ) gﬁﬁihgﬁ lﬂiﬁt}g 3 #&@ﬁléipbérgs e\.?x% V&]ﬂhmy neurotrophic factor)
(Dix «glaj.cilBes, aPichrrah@nncaé Rm:ea‘Cht (Sdmlcra'tnt) i 12, g ¥Df ebysine and arginine

1ncrea.<%oghc§6g§’;abelé E ItLﬁEl? ﬁ@gh q{u%ga%g a ﬁ?rezttsReg C}fec?r{ec thd 1?1&1%116 have a
destabPi2 8z B Ricfhel@&tal. Y BOIBY pﬁﬁrﬁﬁeaﬁicalazeeman A8(2)p300-208).
different drying processes. Drying is carried out,

r eraglly also.ipn the esence of exc
Furthem?rghﬁle std ?lli]ty 0 ph%rmaceutica act?ve s%‘:stances is enhanceci By %[}Iferént drymg
processes. Drying is carried out, however, generally also in the presence of excipients, which
maintain the stability of the active substances and are intended to improve the properties of the

dry powder. A critical factor in stabilization by drying is the immobilization of the active

- substance in an amorphous matrix. The amorphous state has a high viscosity with low molecular

mobility and low reactivity. Thus, advantageous excipients must be capable of forming an
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maintain the stability of the active substances and
are intended to inprove the properties of the dry
powder. A critical factor in stabilization by drying
is the immobilization of the active substance in an
WO 2005ABEphous matri x. The anor phous state has achviegloso04s0s
viscosity with |l ow nolecular 30 nobility and | ow
reactivity. Thus, advantageous excipients nust be
amorphG@pabti® Hatink ek Higlga BmpARR0S itiZBM2on3as possible, in which the active

PCT/ EP20051004806, nor phous matri x havi hi gh .
substangee i &Pbiddeed Brcariingl | B8 3Paivea RS SAeBpes, gpisially gn their

stabilizR%h! ¥HabilHES AR rherel THAFILCHe AL QhsthBLMical REcepRBIIRE of the
of excCipients depends especially on their

excipiergtand ith inficha@ronceasédt fermation, dispersitalityond flofvabpencteripiigeehowever,
t.he armaceuti.cal. acceptability of the excipient and
play & cfiEel 1P SO g 3af Oey SORA HREEn, i spor si bi 111y

and fl ow characteristics, however, 5 play a critica

~ Spray deyihg repespts iaglatticul filyi fuitaslegpraqesafor duoreasmgphe chgsical. and physical

st e B RS EAL et SHHYEL Fos t o, 195

' Pharma&du@iBAll Rds¥arfll, 1BEPL 76877 5)PBpa®idbying & R@PUSed increasingly especially in

har maceuti cal active substances
the ﬁelqgﬁ

%Nha et al., 1998,
BpyimenuyitearrpiRdES 3:62A,8745V8 5,972848 7Bwpdhasd ef ol i nfy Pharm.

LS bgd etk N [ ngl Al ] Viod Dk i e - n al
o 400 ST SEEE O ORAE Byl lon v
represeiBs omdheaglivetin sl trealiDouk, of BystBinardiveadd (WQAPHAZEHQ), The pre-requisite

. 46(6), 458-467 because, i.n .t he meanwhil e

s thae o] RAERCIE it B PRI D Ay Of AL b dRamgefersbly between

1—7.5 Bhi 85 Wk YeLpdrticibd Ead fR8L ERecpdr 10YS E&MbEs SHB&RSaPchWOreach the
9/07340). The pre-requisite is that the nean -

blood ciramtefian. SBiAzE7DR2 t0Tedgsonikitsy farsexample; the mamifacture ¢ff epmepponding
spray dxégcﬂ Szr:g{:lg% [@ itﬁef ﬁé%xgw{g'ﬂi{cg g tnWe gxgr oflprrE)ech'cé i métglfll&l?lttdngt —cl:bgrcsponding '

per 'ung sections an
powder§ QIS desieibtd (W@ a3 1479; W0096/098 14 (Wat $EBR0IBE-WOLT@32-19; WO

Q7 describes, for_ ex I t u t ] )
07141850V Ou il iy WS LI PP QPP PS SBidfoftiewo oortosar; wo
bl 8., BoBUEHSEH: 9fidREOCEaB LR8O IntMRNPhARMhHULBY 35, 139-144;
01”38%%??§262ﬁdi%g ’g%ﬁgérézgre descri bed (WO 95/312;8? VO

. Niven e961.0984. A haupgsiiad BescarchDl H8).3108d 10900 97/ 41833; WO

97/ 44013; WO 98/ 16205; WO 98/ 31346; WD 99/ 66903; WO

Likewi%? %ﬁé&&t cir &%‘g%’gﬁ“ﬁ%ﬁ% Ja.gte;ﬁﬁgients J(g.gstrcﬁ%%,ghctose, saccharose

rmacedti cs, ,
or marth¥9D 14 wellNiay evariotis glalyr@94(M#h &t rahe el907 c FhaiRe s Pgrelppment and

recnlt S B8 i of 9O, SRR S g, vty of

‘Erlangdn@CoQafinoS 8CANAVOSET. MarBSR), BO11),a800&k41 1)aThy drddotisnantly used

_ pol yners (Maa et al., 1997, Pharm Devel opnpent an )
CXCiPieIT@ci;ﬁ‘@W?@yl}a‘?( differept slrpphpckspEhes pddjtion of giphalogg, gpd mannitol, for -

.éxamplg a%l%glrsé@taffg&s ﬁgWropéragssof sbjfyy\ﬁ‘?irea g8 ¥u®tions (C. Bosquillon et al., 2001

Jounal of Controlled Release, 70(3), 329-339). Mannito! tends also to recrystallize at a

“concentration of more than 20 % wt (Costantino et al., 1998, supra), whereby stabilizing effects

diminish dramatically. Although lactose, a frequently used excipient, improves flow properties of

spray dried formulations {C. Bosquillon et al., 2001, supra), it is, however, problematic in-the

formulation of peptide active substances / active substances containing proteins, because lactose
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- are usegpsradiang agepisnand dippesting agsnts
. sweet E&ﬁ?cgagﬂﬁ@qg%hmhk%glﬁrpffoﬁ miﬂﬁﬁgg%atms't EP@éflfz'aﬁbﬂ 8f yrefldMe syrups or

Erl angen; Costantino, et al., 1998, J. Pharm Sci
87(11), 1406-1411). The predom nantly used

exci pi ents, however, have different drawbacks. The
addi tion of trehal ose and mannitol, for 25 exanpl e,

sely affects flow properties of spray
Woz""?gf/ﬁfﬁ ations (C. Bosquill oniet al ., 2001 J&{}Jf%g?os{gfm%
Controll ed Rel ease, 70(3), 329-339). Mannitol tends
can m%dég /d\%ﬁab(ﬂ%g % Iharl]rgzlgc & aqn? wrﬁfgg%ﬁ%gsr ?&)a(?&ng fbegnﬁgg oi"t}far}educmg
characttistd. | 1 zi ng effects di m ni sh dramatically. At hough
| act ose, a frequent l'y used excipient, inproves flow

erties dri eq, f.or i.ons (C. Bo i.llon
i s 015 B it ORGS0 5 LS o e
secondafiestRietr® ahd lcahdeQilerly 18841 BIBactiit) Vi€ vRtR IfaBsas: dchydratlon, heat
active substances contai ni n% proteins, because |act

and shogoinpg §ien1thisds denpcthe proTBSODYBEStcd ddiopbely @arts of the antibody
becomg %ﬂrm%fi ZTMQ o&@lrg ft@r réa;:t‘r% u'(t:c{?lﬁ gt mgh@r H&Blg ‘ﬁterlfaces between the

tei ns because 0 ter stic.

-water drppiags aﬂilsrylgng tlef comrdei df eplfag slrying heithe tiinehraxddltimomtlbbdles aggregate

witin R 55 B B 1 18 RS RGR uemly

irrever¥iblel U@ a@ditib@ 0tk Higltl disbratuie O, wiieiathe Srofth SBaprdydd represents a
When this is done, the previously introverted

critical Rapragiefo B irpigratsthe bishrrncrgni applienfion cam FRsuld it p4lpaiabiligation of the
peptide Bl gﬁ&: H @obhQri@atnSA R atbbN Fuftherddfe, AL RRBERLSE formation of

I nterfaces between the water droplets arising 1h the
Spray-dI@drmbqussm thp)stm@earmﬁodlmét@ powden Ingditiculan, the residual water
conten ?g)%lgr e%ﬁ%gréelggta iy de ngst gxrtgrg c?sg S%ﬁ#ﬁousgr%gétr%sg Sgaetcharactenzed by
reduceamealfsreemiemgicyl activitgumd &ihahed ahtigeadldyt i on, the high

tenperature at which the proteins are sprayed

repr esent cr|t| ar ter n.virtue
LactosH?rgﬁe %sn\gleg?ng\‘b\gp ISE%ach gé)gaﬁ l?ag]@ﬁf) deplgna&ecl as coup%ng sugars with the
main &Poaslitd maBbiydstchisedie glRePHRR S afdisseantl thd foodstuffs sector. They
denat uri sation of the anti bo;alﬂ;i Furthernore, there is

o widh arciansER g aspitany as mildly

wat er tent I1nt has negative
as so-agfled étms fnmkdlgesuhbeohgés@bmnde@g @negmtcs@mnEand stabilization of the

: char act. b red ced absent bi ol .0
sweeto i GG A AP PR ROETR o oLl Rreeer sobsPi3h Sfinks onseinio ballast
~and sW&feheﬂT&éehtSﬁls elsosw@akﬁov(no (g sasyobsmsil 1:1%1) 1d§zs>| orsatnEl 195 53 727).

ars wi t nai n conmpong

US 5 481576 prlsRE DA50 Gahcligheic disgbae oSt i ligasageheridem or siabilizing
susper&ﬁgg 56&11%&8%(1 of ?ﬁe%&reugg E%teu?sr 4nd! o511 Db g s?agé?lrﬁl% the proteins,

ersing adents' along withH sweeteners
withous ppeamizang with the bldgqrsac@m@s voohhlose thcs apfrmuh@vﬂmgmg wiymixing and

worqu:%f O,‘%’ﬁ%i*?g}}!d} OZI)Ihogw, eanlurjsso idh ssesa‘Hle sztatglirgart]iogfpofenﬁgﬁ Svet the period of

storage in hydrophobic mixtures or in powders is not mentioned at all.

An object of the invention is to provide novel excipients for use in manufacturing pharmaceutical

‘preparat'ions. The corresponding preparations should be. characterized inter alia by good long-

term stability.



as so-cal |l ed NDGs (non-digestible ol i gosacchari des).
An inprovenent and stabilization of the 20 sweet eni ng
qual ity of asparagyl peptides or of the sweet - sour
ratio in drinks containing ballast and sweetener
wozmgents 1S al so wel |l -known (US 2003/ 0059511, pERER20872@4806
175, DE 199.53 727). US 5,489,577 and EP 0 630 651
further disclose the use of oligosaccharides for
A furthbadbjbdt of (g pré¢aPERRGitDags GOpPvids adve fextipRhRForidedn manufacturing
. oteins_and fatty or_oil bases, It is stated that_ the
- dried %ﬁm@{x’@lc?]g}capwep%g%/nsp @p:ﬁ%ewnﬂngrpqah@aceuﬁcal preparation in powder
form SHobBARIREAXEHERD Y UISH ForleQBEn bBSHily AQL iFhbistbla by ikl {YiRE.
of m xing and 25 wor ki nggot?vi th thlEeyzﬁ%dr phobi’c,ytl ey
sem -solid masses. The stabilization potential over .
A furtherobieot pb thegiresent igrengioniisitogrdyidp hetsl exeipienigfesusgrin mppnufacturing
. r i i oned - A i of . . .
pepc NS e d IR 15 Rl AR o g v, i

particutan didra tose ipnaivpbdhrbiyagaay | diging. fihe pphaspoatdmg péeide pharmaceutical
i zed

preparffon. ¢ DR acq el ORI LR BIpPRS cfoulide chardbietized by good
 long-10GMINFAA, iPpRGHIERRAAGIBAAHO6 A further object of

the present invention is to provide novel excipients

or .use in manufacturing, dried_ pharpmaceutical . .
A ﬁ’“{fﬁ’ Pichet B1ssprespRb VSRS SJRAITAYdH RaYGhss eiicpisalor use in formulating

therap&iti€ %ﬁfi@&di&rbr' Jﬁtiﬂ%ﬂgﬁﬁmﬁ@t{s, o ¥6r E#%F ﬁ%&iﬁ&édzlﬁﬁsp%/y drying.

good long-term's Ity ahd,” If possi

‘The corngsrmindinigl antihodyA- ¢antaihing pbinectutishl proparpiersshould be characterized by
cipients for use in

i nvention.is t.o.provi.de novel, .
good l@%ﬁ%’f‘%@?ﬁi}ll rapd, gpé)ﬁfﬁli&lg’elﬁﬁgﬁﬁgbég tical fornulations or
phar maceuti cal fornulations containing proteins, in
A furtheaoltjectwlf dhie gredent ihoaEicarie dumredide yorsgpaydialy phdidacelitieal preparations
cor.respondi n eptid harmaceutical, pyeparation . .
- for adlf'ﬁﬂﬁfﬂﬁaegm ﬂ%&&ﬂﬁﬁeb@lﬁgﬂ G Bortoms gy 95 RWTIE 3loging acrosol
_containff ALEEd 5% n Pih 8008 sohuBBY b QoMafifPh bidp¥liaf Gas. | |
eon posés:flﬁgf)e, b% i nhal ak?i [ t;? nA fﬁrt her olg%)e%tdpof t%gs
present invention is to provide novel excipients for

The objegts jupon gvhich 4h¢ daventipnrigphased eraachiperdi by weansnef sy following.
cmbodf Y bl PR B TR s

respon
pharmaceuti cal preparation should be characterized by

: -tegrmstability and, if possible, by

S“mm#g?]’gltagl i F{‘é{;'{nA further object of the present
invention is to provide corresponding pharnaceuti cal
preparations for adm nistration by inhalation,

In a firs B4k Rllerd i ploiled PERPdricd phder BOWHRRE 2 %ﬁﬁﬂeﬁﬂ:aﬂfio@ﬁ@l
0]

contai ning a propell'ant gas or an inhalation solution

substapgst andy eneiani mgreaoHrigh€)-linked spasharose derivatives chosen from the group
comprising the compounds: 1,4 O-linked D-gal-saccharose (lactosucrose), 1,4 O-linked D-glu-
saccharose (glucosyl sucrose) or 1,4 O~1inked'glu~glu~saccharose (maltosyl su.crose).- Preferred
powders contain lactosucrose as the saccharose derivative or a combination of glycosyl and

maltosyl sucrose, wherein lactosucrose is particularly preferred.



The obj ects upon which the invention is based are
achi eved by neans of the follow ng. enbodi nents and
by the subject matter/ procesges represented in the
patent clains. Summary of the Invention In a first
aspect, there is provided a spray-dried powder
containing a pharmaceutically active substance and one
or nore of 1,4 O-finked saccharose derivatives chosen
fromthe group conprising the conpounds: 1,4 0O-1inked
Il @adndsakeNBsL sucrose), 1,4 O 1inked D-glu-
s ac%c h a%?js?eée‘{ (gl E?gﬁfﬁgéﬁl}:af%ascgﬁm%erOT,pﬂS‘tﬁ’-“ch‘l‘fR‘@eg a spray-dried
POYU" #1954 @bY4r ose” (nmal t osyl  sucrose): Preferred
powders contain | actosucrose as the saccharose
1yative or_a conbination of glycosyl and naltosyl
, I“%S{‘:‘F%as?%:"“ ErerAvidedameses fogenictpdng b gpihyadrded powder
asgeiafed nbwe, chbhactedRd B Hgcond aspect, there is provided a.
phar maceuti cal conposition containing a spray-dried

a)powder plagmalehiingd vV t.hir,d aspect, there is '
provi ded a pr oc_:esgal?%r %ung%%cgctlﬁrfif?ﬁagggp}r a3PsRfdedy o an  aqueous
powdehtiop/suspensioned above, characterized in that a) a

bYypha |.C tive substance is dissolved / :
)Susggﬁgggﬁ)*cn@alh‘?g- ' §a°°§%¥P§ﬁ RSV ghose Gom ty) grome comprising the

or nunpowtls TactofctdsaK gl o1} ' i ve chosen A
from the. gr oup corrprigls?isgpt hglw%gorrrpd%%fr%g[ SUCrose or a sugar mixture
I ac't’odjg"ﬂﬂﬁ“ s@t &Pﬂcd@yl of uBiesse 1gr @dinkedybacshi@sses Qlefiatives  isfare
- a sdiglvedlsud saptaini ng .at _|.east one of these 1,4
) O Linked s?gféﬁﬁﬁdo@%ﬂh‘i“%ﬁf’v%?qlvé%nfwgm@n,
di S8gedy tesaetnel i 150 ddbd ILAR;
di setinel eubstanc@and QUL OURNIGA! d4bdHaRdsS RRRCRS or the sugar

- ©) hieRbag f%‘é’,ntggig{ active substance and 1,4 O1i

sacchar 6Se Y ops 1. 4dp-linked sasgharose. deriatineds dissolved/suspended

- cotih diffireig s@hti&ﬁ%&pﬁﬁg?_]théegi%}na(@d sacchar ose

| A
) “derivative is di ssolved/’suspended "1 n different
9 sofht $wiqubyanserion santrinbreoms er iwbast: 1,40-lMRA sacchaross derivative(s)
sogﬁﬁ 'tﬁ’é‘/pﬁ Q&{&og contal.ning one or nore of 1,4
0-fi nked 'SAccharsde AL shstapse are sargred 1 a temperature of less than

h2Q0ERE (i '
Pomerature of | acs o asal fsfiefot? RAY B TaoPo g

‘tenperature), preferably |ower than 186/96 C. In a
fourth aspect, there is provided the spray dried

Ina forsiudencctaberels bi ofrizield tﬁb@ﬁ@ﬂd@d’}ﬁs%&%@ﬁéfﬁ@cﬂab%%, t a%ctetrge% i;g s the dry mass of the
_ solufiBi or %W%Hﬁon to be sprayed is between 25 and 90 % '

linked (wiw) of at least one 1,4 Q-
saccharose derivative or a sugar mixture -containing at least on 1,4 O-linked

(wiw) isoleucine, characterized in that the

saccharose derivative and between 1 and 19.99
total of the weight percentages does not exceed 100 % (wiw).

In . . .
a fifth aspect, there is provided the use of the spray-dried powder as defined above for manufacturing a
medicinal product,

In a sixth aspect, there is provided the use of the spray-dried powder as defined above for manufacturing an
inhalative medicinal product.

_Fm'_thcrmorc, the term lactosucrose means molecules having the following structural formula:



sol ution or suspension to be sprayed is between 25 and
90 % (ww) of at least one 1,4 O linked saccharose
derivative or a sugar mixture containing at |east on
1,4 O Linked saccharose derivative and between | and
WO 2 o (W w) isoleucine, characterized in that th
té%{lg?sggf t he wei ght percent ages does not excPég@Pi‘l%’OW%
(Ww). In a fifth aspect, there is provided the use of
the spray-dried powder as defined above for
manufacturing a nedicinal product. In a. sith
aspect, there is provided the®se of the{spray-dried
powder as defined gbove for
i nhal ati vetredi
| act osucrose neaks
structural formuj
~OH on s |
HO OH OH Or O
her ei n, noreover, glucosyl su
having the following structural®ornmula: OH OH S
OhOH HOHRRR RS

In terms of the disclosure herein, moreover, glucosyl sucrose means molecules having the following

- structural formula:

OH

According to a further embodiment of the invention, fhe corresponding powders contain, along
with the 1,4 O-linked saccharose derivative one or more of mono-, di- and / or polysaccharides,
-wherein the additional utilization of mono- and / or disaccharides in manufacturing the powders

“is preferred. Furthermore powders comprising a combination of glucosyl and maltosyl sucrose



SSS SH on Ho OKOH OH OH Further, the term

mal t osyl sucrose neans nol ecul es having the foll ow ng
structural formula: OH OHOHH OSOHOOH HOHR
ORRRRRS SSSRRS HOOHR OHR" OH H

WO 29112862 OH According to a furfher enbodiment, {'/Ef*ziéﬁsmmsos

i nvention, the correspondi ng powders contaln

with the 1,4 0-linked saccharose derivative one or

nore of nono-, di- and / or polysaccharides, wherein

have f)é@f{‘ SIQJQﬂ gréfgfgﬁsﬂr m%ﬂnk)m {i}ro?%b H?IP?Q di- an o/}: gcﬁ}r{slagchaﬁdes.

di sacc I'n nanu
preferred. Furthernnre pomders conprlsing a

In theSQFdoh ol pHArRIcellicd FRSNL sBRGaddB i
2008/ 115800 7 BerT Eba 6 o LT Bk ggss%édeﬁ#’\q?;egg’g°e1¥g§ﬂ Tapromolecule
that cap be érpabwptm aE@risleint $ush anigrdwibthoemomp an enzydie angh Antibody, for
examp®y PRALYSACHDA n th ase.of th rmaceutl cal
Pactive sﬁgsta%%ggaoﬁﬁsga% %%?W%F§W%h§9gpo@|ca
99.99 ﬂ&u(wbwmt:acqbreferdbl)aﬂﬂ aangd® ewR9| dpaPlchdoner 1,8 OURHEH %accharose
such. as grovvth hor pone, an enzyme or an antibody, fo
.derivalive or of a Sugar mixture that contains at least a 1,4 O-linked saccharosc-denvatwe and
: (b) with a biological macromolecule as the pharmaceutical active substance, preferably in a
concendration between 0.01 and 75 % (w/w), with reference to the dry mass of the powder,
- wherein the sum of the weight percents of sugar / sugar fixture and biological macromolecule is

not more than 100 % (w/w).

It was unexpectedly found that the corresponding powders following their spray drying (i) form
an amorphous structure, (ii) occur in a relatively high yield (at least 75 % with reference o the
solid material used), (iii) have a temperature of vitrification of greater than 40 °C and (iv) have a

low tendency towards recrystallization.

The disclosed spray-dried powder can, in addition to a 1,4 O-linked saccharose
- derivative or a sugar mixture, that contains at least 1,4 O-linked saccharose derivative, other

- excipients such as amino acids, peptides, proteins or even other sugars, for example. Particularly
advantageous are powders, Which_in addition to the 1,4 O-linked saccharose derivative or a sugar
mixture, which contains at least one 1,4 O-linked saccharose derivative and in addition the‘
pharmmaceutical active substance contain at least one amino acid, a peptide, preferably a di-
peptide or tri-peptide and / or a salt. According to a preferred embodiment, the present invention
relates to a spray-dried powder, which, relative to its dry mass, contain (a) between 25 and 90 %
(w/w) at least one 1,4 O-linked saccharose derivative or a sugar mixture containing at least one
1,4 O-linked saccharose derivative, (b) between [ and 39.99 % (w/w) at least one amino acid
~and/ or at least one peptide as an -additional excipient and (c) at least 0.01 % (w/w) of a

pharmaceutical active substance. The other excipient is preferably the amino acid isoleucine or a
di- or tri-peptide having at least one isoleucine residue. According to a special embodiment,

disclosed herein is a spray-dried powder, which, with reference to its dry mass, contains



exanple. Particularly there are disclosed spray-dried
powders with (a) a 25%to 99.99 % (ww part,
preferably 80 to 90% (ww) of at |east one 1,4
O linked saccharose derivative or of a sugar m xture
WO 209341288nt ai ns at least a 1,48 O |inked PCT/EP2005/004806
saccharose-derivative and (b) with a biol ogical
onol ecul e as the pharmaceutical active substance,

2 Pa"pnaé(rrﬂb PRASPXImptEly60 ©dié i el dat lbmst nee h40 - likkahshedtfrdée derivative
owder
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rein the su
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Spray- fiﬁ pler.gvirieh, o ecfgig@i)o 1ts(dry|n)asbra:mtamSt(e]m@r@dimmelyafO t0 90 %

| (W/w) o iéa&tfdfgqtd Ok O %R%Iec r é%%g’fl?‘%)?% ?‘?ﬂ%‘ M“&% gt least one

| ow t endefcy towar
14 Oslw,kgq/ smchadsepdmﬂanve; ab) approatiatitéliyon té Q969939,t6 A(vt@vb loftke@Otri-peptide
ha
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contauﬁgé er’i'gmg*tprf’%?i’?y T‘E"%“FIPN@E (9arpranimatelyidl waBove (wiw) of a

_ phannﬁ)‘chﬁdal a®ive isEisBkS, pPfeAbRS ,gélngQ( gfdtéiﬁ su&ﬂlezﬁténdaﬁ?ibody, for example,

roteins or even other sug
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are Cl@iar&tenk@ij h;-yacac lvanosiﬁgld epmpatmneoﬁrmalabiadgafhbe@ tHthermore, the
comspgﬁ(ﬁn f]: actrvg subst ance contain at | east one
eas ©YeRt 5994 Prosiest ddstprgeestehilitypept i de or

tr| peptlde and / or a salt. According to a preferred

AccordingiT® ﬁld)lth’rfﬁdiiﬁbodﬁx%a;j 2{5&@3‘%@ herkil YR Q#njag ?1{1/%3’ p%Lv%g:rtg Sk RS

dri ed
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least ond 14 Qi akad, Qla@ﬁ'pfﬁﬁ/e %ﬁ& Qﬁ%‘t el elkog{? 21 eﬁ; tbc%Lacuve substance,

contalnlng at east one

whereing the; y—de¢d (pb)wvdbeﬂmemtdm;mﬂﬁu@oﬂgnﬁ‘iﬁé&ﬁd@ oflgrkf&Skthan 40 °C,

nd, /| or _at |east one peptide as an
- preforabiy eriB ‘%?d’ i further, preforabl YagrcrteaélranoﬁgiCo ¢ gfarticularly

preferred: grcr&hﬁrtlﬁﬁﬁﬂ?(t GAll cBScialg [rURAELAN Eater i bhér Conventionally, the
i S preferably the am no acr |soI eucr ne or !

correspon§ ng 1’8?’3 F% fisolnspd heaen hae i pun) te@mratm@f vigtflcalicsi ne
of approfcﬁrfdta996 65§6%€! fig; (Slgteg 6§\R&§? v errbodl g&ﬁ]{:@]g}; g{p&fsfggcular the

reini's a spray-arie
portion Qfol 1t Q-lohkgd wEharos® demv e WP ﬁ@%ﬂ&ﬁ&? &1 8he de%\éatlve réudc in the
t

.PCT/ EP2005/ 004806 a part of (a) approxi mately
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derivative
According to another embodiment, the present invention relates to pharmaceutical compositions

for inhalation applications, which contain one of the powders
described hereinbefore or consists of these or is manufactured from these. In this connection,

pharmaceutical compositions are preferred, which contain the disclosed powder

as a powder for inhalation, dosing aerosols containing propeliant gases or as inhalation solutions

not containing propellant gas after reconstitution. The disclosed spray-dried powders



or a sugar mxture containing at least 1,4 Olinked
saccharose derivative, (b) approximately 10 to 19.99
% (ww) of an am no acid, preferably isoleucine, and
woéq%) approximately 0.01 to 30 % (ww of a
Hieeut i cal active substangce, preferably
1 protein such as an anti bod;%: for exanple. T g%giroéﬂ 806
to anot her alternative enbodi ment, the present
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pproximately 0.01 to 39 %
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- 200 °O°(fn99%ﬁik39r§“‘9% a0 5\3@ ﬁ%\fg ‘l\t}‘lél%/t%gwéﬁmﬂﬁbcess and

correspon
st or age stablllty Accordi ng to anot her enbodi nent,
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derivative(s) or a sugar m xture containing at | east
derivative and (h) at
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the legepd of Eigureh A dupling Regar inabbesated tmGSJ]?!ﬁWH@ eﬁ?rﬁis%? F%EFEQ 18, 19, 20,
X erature of vitrrficati
and 21, H‘Pﬁ&hé&cﬂl%\{”e?t’abr@ga?gg@ %p 1gyces [ dPal Bd 8cbB &8, atde?] further specify

approxi nat e
Ortl

the atomamtm mwf&@atbﬁuﬂhﬁﬁi%&lowl) Refirh %‘é %{)r? {hﬁ’ epg Pocess on the Biichi

ar ose derlva ive

| i nked sacc
- B-290. ﬁ}ecﬁég}y? fhegrcopggponds fovareal eoluine flaw ofve 0.60 @G 5016 a real volume
flow of Pri, Gﬁhﬂfﬁ’ A8 RPN pflafl Rl{nl oﬂe nggoﬁg’%gtgaglboglaﬂbpm drawings, the

tenperature of vitri
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phar maceuti cal conpositions for inhalation
applications, which contain one of the powders

descri bed hereinbefore or consists of these or
- manuf actured fromthese. In this connection,
igure 1 phwsrﬂm&uggregaﬂc CORRRAOASr fi2Bse. &&fhgp bﬁl@@ﬁia‘ﬁgm %lvgclgk’s open storage

di scl osed powder
at 75% re?aQwe Humﬂhty and 40‘§C (forced storage stability), and reconstitution. Aqueous

- solutions with a) 4.5% LS55P fraction and 0.5% IgG fraction, b) 4.5% Coupling Sugar fraction
and 0.5% IgG fraction, ¢) 5.0% IgG fraction, and d) 4.5% mannitol fraction and 0.5% IgG
. fraction were freeze-dried. Both the LS55P- and Coupling Sugar-containing powdci‘s are

is

distinguished by a low aggregate fraction.



10

as a powder for inhalation, dosing aerosols containing
propel | ant gases or as inhalation solutions not
cont ai ni ng propellant gas after reconstitution. The
di scl osed spray-dried powders WO 2005/ 112892 9

wo 200§7(GB42P2005/ 004806 used foryggmanuf act uri ng tgeg/erI005/004806
phar maceuti cal conposition are characterized accordi ng
to a further enbodi nent by a high proportion of
inhal abl e particles having a nass nedi an aerodynam c
di aneter (MMAD) of |ess than 10 pn] preferably 0.5 -

. further preferred O. pm particularly
Figure ér DpBF e eggregate sonser ﬁﬁelF&P?Zﬁé%Wgevulm@em% ggrilibration, and four
weeks’ @B 8 faPJlO"ﬂfE(@HlilﬁS[ta’téﬁ's&ﬁlaé c}ﬁﬁtﬁf Gl Q&Qhﬂ.ﬂunon Aqueous solutions

. spray- rled _powders disclose dt are c aracte I zed
with a) i‘#ﬁ%-ﬁ&ﬁg frastion ansh0.8%e Igﬁs@@mm,obb 4.5 Gawpling Segn favtion and 0.5%
c f Q- saccharpse deri

1 6, 2 98 e i S8 S 0558 3 Y Bon wer
freeze-drivd. Blodr trcESA5Pe ahd Aplity StifmiodRRting fowdds hrCdistigdished by a
1 and tgese are sprayed wunder suitable conditions. The
oW aggrestietaiPe for the spraying process is preferably

between 50 and 200 C (inlet tenperature) and 30 and

150 C (outlet tenperature). DESCRI PTI ON OF THE FI GURES

AII percentage data specified in the descriptions

llate to concentrations of solids in_solutions

Figure M%WS AP (2EpREgUA FONTeR! HifE Trreasdrgas. qadveraian. Naquyw drying, four
weeks’ rﬁ"ﬁ'aétﬁ g@ dtheo°pe (e mAdSicd Widthe & QEBARY) 'a%ﬂ r¢9(§nsﬁﬁl%ﬁr Aqueous

i eve drying and freeze drying wt

solutionsjith a4 L%%Pz adtion and RS % defe frastiort, by ﬂﬁéfr Cgmdmgfspgar fraction

~and o.sg)gﬁggoﬁééu%@;’b! g%’v‘?? n{%"c{ngtv;, V@%_ﬁsﬁl)gﬁ.s? %fmej%gn Cf(; $t 3hd 0.5% 1gG

 fractionFingur dre@ze-doeh! Botg GBagh855rs ahb CGovwphidge ($ugﬁ-tﬁﬁtaiﬂ1ﬁg tpperders are

15

20

25

, Figure slé s

. ds .of Figures 18, 19, 20, and 21, tri-isoleucine
distingyishbd o 5 10w sgpdteets tpgtion. ~ F gures 15, 16, 17, 18, 19,

20, and 21 further specify the aton1zat|on rate (AAF

= atomzing air flow) set during the spray drying

process on the Buchi B- 290. The figure 40 t hen

PLLESD nds to real vaqlune flow of - 67 nB/ h, 50
B Sesrimale Sorfo, et SPRY 1 Ane éﬁ‘?&k 8(PPEB stprage at 75%
relative Hhﬁﬂihty/ @Amcf ﬂf&@é@aftom @-stZﬁ'thS?/ dhd ﬂe&n@ﬂlﬁn@ﬁ M&fueous solutions with
a

raw ngs, the on1za ion r 0 corresponded to

a) 5% 1§5§B Sraclion el %llety fietio b ?‘Vm@¢¢plmg§pg@rtfra¢§ply and-] %gUe€ fraction,

c) 9% éo@iﬁ}é’%&g?le SAPLGHALE 16/0 @é@ 'Hacﬁ&i e({) J)E, %t%ﬁ?b%ﬁﬂéﬁ%g and 1% IgG

I on, one week” s"open's

'fractionr ehdik) \l!@%hlgﬁi ﬁ‘atttyonamde 4ﬁﬁy{cﬁmchdthsﬂ16 N&G6P-sasatell iat Yhe Coupling

o SIS i e e

Sugar fractlon

Figare 5 shows the aggregate content after spray drying, one week’s open storage at 75%

relative humidity and 40°C (forced storage stability), and reconstitution. Aqueous solutions with
a) 8% LS55P fraction, 1% isoleucine fréction, and 1% IgG fraction, b) 8% Coupling Sugar

fraction, 1% isoleucine fraction, and 1% IgG fraction, ¢) 8% Coupling Sugar S fraction, 1%
- isoleucine fraction, and 1% 1gG fraction, d) 8% trehalose fraction, 1% isoleucine fraction, and
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and 0.5% 1gG fraction, c) 5.0%19gG fraction, and d)

4. 5% mannitol fraction and 0.5%1gG fraction were

freeze-dried. Both the LS55P- and Coupling

Sugar - cont ai ni ng powders are distinguished by a | ow
wo0eggsegat e fracti on. WO 200544112892 10 PCT/EP2005/004806

PCT/ EP2005/ 004806 Figure 2 shows the aggregate

content after freeze drying, pulverization,
1% Igeqfihdtidal akd 6N 10BMEG RadtionWR&K Spradldfied! BbMUSBe 31S54PCas well as the

ui librated storage stability), and reconstitution.

e
| Coupl;(saa #fs 28 CavplngsSugin $-RopfpiningammIssRre diginguished hyla fovs9garegate

fractiohdG fraction, b) 4.5% Coupling Sugar fraction and 0.5%

5 1gGfraction, ¢c) 5.0%1gG fraction, and d) 4.5%

mannitol fraction and 0.5% 119G fraction were

freeze-dried. Both the LS55P- and Coupling

Sugar - cont ai ni ng powders are distinguished by a |ow

. g te . fr L.on.. EiLgul h th Legat e o

FigurESNIEAR' B dBpuE bonlehPURE i MMInd M RICO TR pprose ot 75%
relativel hyinidjty @nd#0°C (Drowd atosageditability) mad) eecahstih@ion. Aqueous solutions with

o SR A Lo ge BLADt! L 30 £SO1S0 14 Oy s

fractio; §% ¢igiink Fedction), anll) 194 1560 feibh] B BUSRDIHE 86540 fraction, 16%
and 0.5%19gG fraction, ¢) 5.0%1.9gG fraction, and d)

 citrullige dyetion and 6 lgbafkadtion Brits trebalpsedaetion, 4% riomllingfsction, and 1%

Sugar - cont al ni'ng powder s

IgG fridtieRZanud) 166 Igg%at&tiB@%efe%?%Edr%:ag]?%gﬁ% %ﬁ% P g vl 5 the Coupling

Sugar-zgd (Geyalies $ugac Stoontainiig Paverlerseard distiogwishcl by adow eg@atgate fraction.

content after spray drying, one week's open storage at
75% relative humdity and 40C (forced storage
stability), and reconstitution. Agqueous solutions with
a) 9% LS55P fraction and 1% 1gG fracti-on, b) 9%

- Figured ughloiva ghSugaregéte aonicon aficrdspiay HgGid, ravet wenk’s opdn Qomage at 75%
R j. fracti % |l gG f Li ., d) 9% . .
relotivERUBL QR (Bcch Serd Bty ot Fetation oo Yehgions with

a) 9.9%@(9;55?&?5%@ _amal‘}ﬂ“s@ [y@ﬁ'aéﬁdéﬁg% 9%{3%5@;@@855& 195 13@ Fikction, c)
o e . u I.Ng gar - ano_u !ng,ugaro . o

6% L3P (TR iy olaohatione AU kR0, Seveln 994 44 189 raction, ¢) 2.5%

LSS5PagadRaind 7.5ACI P Ractichl 965 éSﬁPoﬁ@itfogeanﬂgg% at ff‘acéiog,t ) 0.5%

content after gitgray.dlryl ng, one wee open storag
LS55P fgapgion apd 9 5)e 120 flactiony and ) 408 IgGofrapsidn steos srgey-dried. The LS55P-

contsiBRE B oo ERAE SRR A b Ban BT ot on, and

1% 1gG fraction, b) 8% Coupling Sugar fraction, 1%
i sol eucine fraction, and 1% 1gG fraction, c) 8%
Coupling Sugar S fraction, 1%

~ Figure 8 shows the aggregate content after spray drying, one week’s open storage at 75%

~ relative humidity and 40°C (forced siofage stability), and reconstitution. Aqueous solutions with

a) 9.9% Coupling Sugar fraction and 0.1% IgG fraction, b) 9% Coupling Sugar fraction and 1%
IgG fraction, ¢) 6% Coupling Sugar fraction and 4% IgG fraction, d) 4% Coupling Sugar fraction
and 6% IgG fraction, ¢) 2.5% Coupling Sugar fraction and 7.5% IgG fraction, f) 1% Coupling
Sugar fraction and 9% IgG fraction, and g) 10% IgG fraction were spray-dried. The LS55P-

containing powders are distinguished by a low aggregate fraction.
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I sol eucine fraction, and 1% 19G fraction, d) 8%
trehal ose fraction, 1% sol euci ne fraction, and WO
2005/ 112892 11 PCT/ EP2005/ 004806 1% 1 gG fraction, and
e) 10%19gG fraction were spray-dried. Both the LS55P-
wo20088148 | as the Coupling Sygar- and Coupl i Rgy3H0RLNs
S-contai ni ng powders are distinguished by a Fow
aggregate fraction. 5 Figure 6 shows the aggregate
content after spray drying, one week's open storage at
75% relative humdity and 40C (forced storage
stability), and reconstitution. Agqueous solutions wth
Figure,§ Sbﬂ)e’ig%ﬁgm%i& Peient es ispray| diying, pacasieelon opamdtorage at 75%
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tablwl | ty) and reconstitution. Aqueous solutions with
po) 5 9% LS55P fraction and 0.1%19gG fraction, b) 9%

LS55P fraction and 1% 19gG fraction, c) 6% LS55P
fraction and 4% 19G fraction, d) 4% LS55P fraction and

6% 19G fraction, 'e) 2.5% LS55P fraction and 7.5% 149G

| 9% L S55P 1% 1 gG f
e 0255 e ko SEenl 8" 651 e Tt R B Sl 5%

contain,

 relativel lg@idinaatd WCWﬁfreedSﬂét@%c siabing), a_ﬁHQedeﬁﬁft&horP 8budisBRitions with

o B G 2Lkt S et e AL
1soleucﬁ6)ﬂ'aﬁﬁ®n %ﬁ 0"@3% I%G%&ﬁoﬁ}af?%%l@@ﬁ/ °fraE§<Jsr§td lvbg% tri-isoleucine

%// 40C (forced storage sta
ﬁ'actlonﬁ @@‘@)ﬁé"ﬁ ¢ IEG bractiong wed W3 245604 LEBOR fractidn, 03B YO uBMwleucine fraction,

fr %1 gG fraction

and 03804805 188 e <o R8O TR sop Sonling SRR ot figgpited by a
low aggBegapd ﬁm:goﬁugar fraction and 4% 1gG fraction, d) 4%

Coupl ing Sugar fraction 25 and 6% 1 gG fracti on, e)

2.5% Coupling Sugar fraction and 7.5%19G fraction, f)

1% Coupling Sugar fraction and 9% 19G fracti on, and

g) 10%1gG fraction were spray-dried. The LS55P-
Figure ddrﬂhawnlth)@ APRABHRE SomeRt Atd tspRYUISREH olY waek’8Wpen storage at 75%

relatlve%%gug d 10(’8 {’orced storage stability), and reconstitution. Aqueous solutions with -
a) 2.66% LS90P fraction, 0.33%.tri-isoleucine fraction, and 0.33% IgG fraction, b) 2.66% LS55P
fraction, 0. 33% tri-isoleucine fraction, and 0.33% IgG fractzon c) 2.66% saccharose fraction,
0.33% tri-isoleucine fraction, and 0.33% IgG fraction, d) 2.00% saccharose fraction, 0.66%
lactose fraction, 0. 33% tri-isoleucine fraction, and 0.33% IgG fraction, €) 2.66% raffinose
fraction, 0.33% tri-isoleucine fraction, and 0.33% lgG fraction, f) 2.66% hydroxyethyl starch
(HES) fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, and g) 2.66% trehalose
fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction were spray-dried. The LS90P-



- WD 2005/112892 12 PCTI EP2005/ 004806 Figure 9 shows
the aggregate content after spray drying, one week's
open storage at 75% relative humdity and 40C (forced
storage stability), and reconstitution. Aqueous

ons with a) 3.00% LS55P fraction an
WOz ?!&%%2; on, b) 2.9166% LSSSPS[?r action, 083%&% (@ 6%/!)&%6
i sol euci ne fraction, and 0.33% 1 9gG fractl on, c) 2.833%

and LESEIS LA pafded <O atAGuasa Byor FE BpmpbaC on, Fifligplary in
compatisan-wigolaffinsise end alcexiyvethyl stamh (BE3Bpetif@l by dattiobthenet. e
spray-dried. The LS55P-containi ng powders are
di stingui shed by a |ow aggregate fraction. Protein
aggregation is further significantly reduced by an
increase in the tri-isoleucine fraction fromO0%to
Figurelm)/@ﬁlcrwsr thicadggorpateocdnitamnt tafiea bpray ldiydsg, content drpingf fer weeks’ dry

L 10 cont ai,ni n ure.1Q shows the
st DR (TG B e LR Lyl Shenicirs i Siggs with o
9% CoubRbig86ra tfratfibh aﬁ@'l% I2CE fiRband by X%aceulﬂﬂ% :édgaf ‘ﬁ%@uon 1% (wiw)
storage stabilit and reconstitution ueou

isoleucing frachemang; i Igf\é)ﬁasﬂ%% E"é&féﬂpﬂpfma&lgqsrﬁaaﬁmcﬁ‘yg gigguilipg fraction,

ot 1] A0, b 8 000 SRR J8 0B 21D 5AReqparning
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POWdCESMﬁstingmshﬁbhyaB)M@&gatﬂ fraicsioh.euci ne fraction, and
0.33%1gG fraction, and d) 2.66% LS90P fraction, 0.33%
tri-isoleucine fraction, and 0.33%1gG fraction were
spray-dried. The LS90P-contai ni ng powders are

_ di stingui shed by a |ow aggregate fraction. 20 Figure

Figurell3 shvovssthehaggeggicegatant afint eprty dfting, @pulay diyipignfyur omeks’ dry

| 75% . rel i d d a0c
storg el (PR RRTR 150 ke Treal ratt hqubal® ¥ouios v

- 9.9% LAGSR GustiohGind 0. 190 $g@ifitabtion b) %Q@%P. §960> andCi% OFG fr@ctﬁﬁx/@) 2.5%

tri-isole action,. and 33% 1 gG fractian,
LSSSP Slagiiop St ivo BOHERHoR, D0LY3001 frarien i dEG ARENFTb ) 10% TeG
fractioR 1§ 89 IBHP! BLeibhaphiiQleuctnk, f?acﬁgrﬁaﬁéqw %@?{%ctﬁtfna%ﬁd @)V]B% LS55P

§.33%tri-isol eucine fraction, and G frfac
fraction})6% cOodhinsafatiionosed 1 YealpG Enctiop, w@@%szsiyrchmdoifbe LSSSP~contammg

-Powde%ra% 41&8%“159?@%/%&% a%uigacr&e fraction, and O. 33% 1 gG

rac oS "t r act | on, 0.33%
tri-isoleucine fracti on and 0.33% 119G fraction, f)
2.66% hydr oxyet hyl star ch (LIES) fraction, 0.33%
tri-isoleucine fraction, and 0.33% 119G fraction, and

- % t r.ehal 3%tri-isal
Figarelagtpr 300 R0 %03Ee chR%R: iR, paBARRE apseor tee
| months’ S0P Bio¥¥Re2A058%1, 289¢, da1 BCT HP309ThEHIHS ftability), and reconstitution.

~ Aqueous solutions with a) 3.00% LS90P fraction and 0.33% IgG fraction, b) 2.66% LS55P

25

fraction, O_.33% iso_leucine fraction, and 0.‘33% IgG fraction, ¢) 2.66% LS90P fraction, 0.33%

- isoleucine fraction, and 0.33% IgG fraction, d) 2.66% LS55P fraction, 0.33% tri-isoleucine

ﬁ'actlon, and 0.33% IgG fraction, e) 2.66% LS90P fraction, 0.33% —xsoleucme fraction, and
0.33% IgG fraction, and t) 3.33% IgG fraction were spray-dried. Both the LS90P- and LS55P-
containing powders are distinguished by a particularly low aggregate fraction after three months’

~ storage.
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and LS55P-contai ni ng powders are di stingui shed by a

| ow aggregate fraction, particularly in conparison

with raffinose and hydroxyethyl starch (HES) specified

as state-of-the-art. Figure 12 shows the aggregate

nt after spray drying, vacuum drying, eks

wozoog(f{%ﬁS storage at 40C (vacddmdried stor agé’m"ﬂ"’-mﬁ'r004806

stability), and reconstitution. Agqueous solutions wth

a) 9% Coupling Sugar fraction and 1% 19gG fraction, b)

8% Coupl i ng Sugar fraction, 1% (wWw isoleucine

fraction, and 1% 1gG fraction, c) 3% Coupling Sugar
FigureflSath Bltuws tb&aggregand &ondent ﬁftércsbr@'rdrymg,mhcﬁﬁmldgﬁlg, open one or three

0 -

monthst Lack onFI ﬁgggu@ nlné o C&SF? Gﬂéﬁécegﬁrg{d%/r ag 25‘?(3(‘-j respectively

(open ldb133 hr[lﬁﬂiss bapiliy), and %ﬁﬁﬂftﬁﬂakﬁuécﬁiégﬁluﬁﬂns wih ) 99166% Lsoop
shows the aggregate content after spray drying

fractiony ALBAMcHFybelgecIRe bctigaeked 04% 126t retye AiandbAT of 40, b) 2.833%

Lso0e RS 5 ARBRRE PR bt s PEARTL 4 A3 o 4.0
2.66% SR frapGoh,r 33 % tui-isdbucBRSHED ahd A.GBYlpGatabtidhal GRAAF of 40, d)

o L on, S55P fraction and 7.5% 1 9G
1.60% LR} rifon g 204 T ssoliveie Gt o ah 1905 FGUSERE ! BAAE)OE 40, O
2.66% LOIOP fadatidh, . Bmtm%le&he%i&é 2k br:agg Ig@fra&zgh at an, ‘6/‘AF of 50, f)

i sol euci ne fraction, and 1% 1gG fracti on

g
2.66% E%@Pﬂathacf)ﬁé% trigopleneing frngtion, anda@ 83 BrigCafrartionsat gGAAF of 60,
and g) 5 5%&%@ PralfidrCat 3R AN gf‘ #@%e c-gpleayl'd%%ﬁ PTl?eof%@Pnéo?&lm owders are
s are distingulshe |'ow aggr egat e FACcLT BN,

dlstmglﬂhgd by apadicilaglydos agiregatg @aﬁgmtaétecﬂuﬂeenbnthj tseragepr ay

dryi ng, vacuum drying, one or three 20 nonths' dry

storage at 2-8C, 25C, and 40C (1 or 3 nonths’

stability), and reconstitution. Agueous sol utions

with a) 3.00% LS90P fraction and 0.33% 119G fracti on,

Figure 3 sho @6 MelfBuoparti¢le dmtion(FPF) 33604 anloffidianetet smallérahan 5 pm for

. and 033 raction, 66% LS9O0P fraction, 0.33%
Vaﬂﬂus'?%rislacﬁ%g?‘?’%%f WEHE Pfaﬂ‘a—)eé %ge%avgieﬂfls REpqusRUS $lutions e’«%wh have
contamécﬁﬁ@?SF ha¢ @D or 9.58880 itsélbﬁdlﬁ@ﬁrﬁy%gle Thi B8Rl we?er)‘}oduced and

33% 1 gG fracti.on, e) 66% LS9 fraction, 0.339

o sprayedt #9 desseibes undes BXAMPLES, lwhuicis-conaieg gavieraeasi oFPF of ~35%,
I §empPray dried. Both the
Whereaf’%g%{g)m gé%l{%‘ggego 3@%%3?% \r/%g goladers are distingui shed

by a particularly | ow aggregate fraction after three
nont hs' storage. WO 2005/ 112892 14 PCT/ EP2005/ 004806
- Figure 15a+b shows the aggregate content after spray

Figure q'})/sh&gsth\éai%%u];nar%lg Iﬁglgt‘iono&%%) Wit aocrzutzol't]’f Siameter smaller than 5 pm for
various powders. The powders were produced by spray drying of aqueous solutions which have

contained LS90P and IgGl or LS90P, isoleucine and IgGl. The solutions were produced and

sprayed as described under EXAMPLES, Isoleucine-containing powder has a FPF of ~28%,

whereas isoleucine-free powder only has a FPF of ~23%.

Figure 18 shows the fine particle fraction (FPF) with a cut-off diameter smaller than 5 pm for

- various powders. The powders were produced by spray drying of aqueous solutions which have
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nonths' dry storage at 29%rel ative humdity and 43%
relative humdity at 25C respectively (open 1 or 3
nont hs' stability), and reconstitution. Agqueous
solutions with a) 2.9166% LS90P 5 fraction, 0.0833%
soleucmefractlon 0.33%19gG fract]
WOZO%‘&B% 40, b) 2.833% LSQOIF}%f raction, O. 16%‘9(51‘%920%%/00%06
tri-isoleucine fraction, and 0.33%1gG fraction at an

o 538 1 ) o2, S KRR 5430 0 s s s

sprayedisdestribéd undgr EXAB{PYOESSQﬁHSéIEt&ﬁﬁd-malﬂnQ @Ofvders have a FPF of more
triejsoleucine, f acti 3% | ract on at an
than SOusshE Vhgreagjr-iss] (e§op T ppmorgily b g@ Metdls

tri-isoleucine fraction, and 0.33% I gG fraction at an
AAF of 50, f) 10 2.66% LS90P fraction, 0.33%
tri-isoleucine fraction, and 0.33%1gG fraction at an
of 6 and% 33%Ingract|on at_an AAF of 40
F'g“re@ - P fSetrCanr Aerof guaie ciamermivL/ gonend gagy mean diameter
(lvﬂ\/[mjbﬂrér{lﬂkl ipeBAEksPYhApHRddr %teaﬁﬂoxuéeewyasg&fﬁﬂ%g o™ a&éth Solutions

after three nonths® storage ur e Shows™ "t he "fi ne
which bayetdogtagnefl rIa%ﬁt5Pmd(IEﬁFt)or\h&SﬁPaﬂeublemme dirch Ig§ileThe solutions were

: I
_produc%d gfaa;a% 2 eggsﬁgggs%‘glgﬁr %}?{/\}(@ SAlg% eéssl'éag ﬁ\/ﬁgl%tsﬁjsmgﬂer than

5 um aM’dl s:lM]hﬁ)/ emalt@nthan 36 pinSTHE cﬁﬂﬁmlngﬁo“@ rthé- S8R, of the tri-isoleucine
i sol euci ne and Ic? . The solutions were produced_ and
S5

fractiony Bt a@rg&mégotalegq}* bEUceiR@EpnsEsnd ppipygng parameters on the MMAD and
MMD. | &0le®) %ﬁ%l%@'ﬁgb RENELTo RAS ¢ lFEﬁlcﬁfcontoéﬁt/oo the fonnulatlon
wher eas isol euci ne-free powder only has a FPF of -16%
significagtlFieduses the7MMBIs the fine particle fraction (FPF)
with a cut-off dianmeter smaller than 5 mfor various
powders. The powders were produced by spray drying of
aqueous sol uti ons which have contained LS90P and | gG
or LS90P, isoleucine and Igd. The solutions wereé

Flgure@ﬂgajhgwe dheafive p&ppl&)ﬁaa@tlas (ERRS ovittbe dutueffl dianfEleANPLES. than 5 pm for

e- co tainin has FPF of -28%
various teBe THE 5 DR ey Proloose iy oy ik g Sfuden agptions gefich have
containd® LEDQR bl 13 ISOoMSo0Ph 8i-fsblRBciRd hid rgl,ca a3 64lu8hs(WdrE produced and
wth a cut-off diameter snmaller than 5 mfor various

sprayed, gydlescsibed ad %WL«B$ eTpried -q@ptasrpna;powdyns rigvefa FPF of

~40% tggﬁgﬁpggé%%ﬁg% cont aw %é]%g g ia%§Gl§ A% or LS55P,

‘tri-isoleucine and 1'g@. The sol utions were produced
and sprayed as described under EXAMPLES.
Tri-isol euci ne-contai ni ng powders have a FPF of nore

Fi igureé%?&hﬁgss ‘ﬂ%:' E%g@ W;@&ﬁe&[ i(M.I\ﬁB} %H&'lﬂz?ssflﬁga% Q&Wamic diameter |

(MMAD) of various powders. The powders were produced by spray drying of aqueous solutions

- . which have contained LS90P and IgG1 or LS90P, tri-isoleucine and IgG1. The solutions were

25

produced and sprayed as described under EXAMPLES. All powders have.a MMAD smaller than
6.5 pm and a MMD smaller than 5 pum. The diagram shows the effect of the tri-isoleucine
fraction at constant total solids concentrations and spraying parameters on the MMAD and

MMD. A 10% tri-isoleucine fraction related to the total solids content of the formulation
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Figure 19 shows s the 5 9 w mass nean aerodynam c
di aneter MVAD and mass nean di aneter (MVD) of various
powders. The powders were produced by spray drying of
aqueous sol utions which have contai ned LS55P and | gd
55P, tri-isoleucine and g3 . The solutions vere
wozoosglro&é ced and sprayed as ded®ribed under EXENPEESORFF06

powder s have a MVAD snaller than 5 gmand a MVD

signi ﬁc?ﬁigl {eﬁﬁqe}s gg eucr ne adll P oﬁo ‘{%h&)\éﬁéz %gfgfﬁ’)ognd a higher
sprayingmiesstise {Goxit efs0r @tﬁogv,rlﬁamelr, Si{gﬁﬁkhﬂtl}f fedica el lemsD oN t he
MVAD and MVD. A 10%tri-isoleucine fraction related -
to the total solids content of the fornulation
significantly reduces the MVAD. Figure 20 shows the
fine particle fraction (FPF) with a cut-off dianeter
Figure 2akhews theaesidual fiadnonldd vobitérnd Usfie OSEST ryidg) efq%&dd Stofage, and

were produced by spray dr n of aqueous solutiq
reconstifytiopn AHRYS SoBHioas rad EE@%B ar{af/wlg bysogyma_ oo, ) 033% (w/w)

IysozynierﬂradtlﬁﬁlaﬁH aiRe (@A) 1.9 P er E&Z&P@E%? rlfso%lﬂg YGEon, 0.33%

sprayed as descri
(wiw) 1S|q1¢ucprgofr@q§@nn end 3165 rﬁwhg) bﬂﬁﬁlé fechay end AJRR3YE (ww)ysozyme

taiont 3552918565l kAU 15014 GRS At s oes

The LS{0MMontaamiay pesderiedistigishady baainiehcicadw®il afonothdMRlenf
vari ous powders. The powders were produced by spray
dryi ng of aqueous sol utions which have contai ned
LS90P and 1gG@ or LS90P, tri-isoleucine and 1gd. The
sol utions were produced and sprayed as descri bed
Figure 23 deowEHANMieEgate Al dnteno weter ﬁarhﬁﬂ@q@g MyAns dRhihe rthieBafonths’ dry

.6, a S | er than The di agram shows ' ,
storage ?hg-s%’?g% = BM%% mauéhy é@briﬁg ond Feqpilitipha adueos solutions
with a) S.OREI @) Eﬂél?dmﬁ %&tﬂﬁbﬁpoqgw M\%J}’xlvp&‘imt%ﬁgl SRR 1208 3,166% (wiw)

g? aneters on 0% tri-isoleucine
LS90P fragtion; h O-Ki6% éﬂ’/wb calpitonin tfrdction| 9.33% cloviwd riscleyfcineh fraction, and

2.833%;(%@?1?Can & rdégg%é’%%ﬁ;g@}v%}%ﬁ?o%?%g@o 5/0% /8 g&/ W) dtn -isoleucine

ces t ower
fraction,c et e 31838 %. dw/WE: fr’¥Ypnandra dprayiedr Thepl89OMgomamaguipewder is
. of .50 or 6 however, significantly reduce the '
dlstmgu%%:bjﬁ‘ [0 asezesa g‘%]‘éﬂ%e“f ‘he residual nonomer content
after spray drying, forced storage, and 5

reconstitution. Agueous solutions with a) 3.33% (W w)
| ysozynme fraction, b) 0.33% (ww |ysozyne fraction

0%. LSOQP fraction, ¢) 0.33% (ww) |ysozyne
Figure ﬁ%@ﬁsan “S’g{%ﬁ@oape ghieniod dreRiTdrE PIPHRES N, . and 2. 66%
(ww) LS90P fraction, and d) 0.33% (W w) Iysozyne
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fraction, 0.33% (ww) tri-isoleucine fraction, and
2.66% (W w) LS90P fraction were sprayed. The
LS90P- cont ai ni ng powder is distinguished by a high
resi dual nononer content. 10 Figure 23 shows the ‘
gate content after spray drying, vacuum drying,
Wozoo?ﬂr%egg nonths' dry storage 't 2-8C, 25C, aﬁHT’EE)%W 4806
nont hs' stability), and reconstitution. Agqueous
solutions wth a) 3.33% (ww calcitonin fraction, b)
0.166% (W w) calcitonin fraction and 3. 166% (W w)
LS90P fraction, c¢) 0.166% (ww) calcitonin fraction,
DETARQLEIBDESORIPTION OFCTHE INVENTION and 15 2.833% (w w)
fraction, and d) 0.166% (ww) calcitonin fraction,
. 3% (wWw tri-isoleucine fraction, and 2.833% (W w)
p‘@@ﬁ?‘nrsgcti on were sprayed. The LS90P-contai ning powder is
LG . _ ' ] cant =3
i the Qb 00 e dono B AR e s ol Fleafiond sk St have e
meaningy kqseinaftar dafined. 7he Woigl0 @54 WERMO Rertdnt RGIMEMRAORFr ONMBO Gtherwise
DESCRI PT].ON OF, THE | NVENT. Def i ni t

menriofff L e R {1 ORI g, rlPb POl roe AL A B dred fptions /

suspensiund. Gsi grnadal aisbodRehts Mebhtaiaiee drheconmint®McRESs the particular
her ej, naf t er fined. The wei ght and wei ght percent

. bodi d v L o "
embodunent; Gommprised of e Furtharacrs, ceingag gad rphwald rase not @sedhdy way of

limitatiéh, y mass of the powder or to the solids content of the
dried solutions / suspensions. The general

enbodi ments "cont ai ni.n%" .or_"contains" includes the
The expgessionc bt Q-Imksdreenhaase dedative pseehgst mixtwgrcphiginime as least one 1,4

_ - n M 11 . I'I! . n o / o . .
Otk 4085 S A 9151 QAR B Fhgy e
having g Egrinpén tated oy this sateey (ifYiaxhintere deantod] priefagablit a hdaste euitprised of

st g S TR T I 50 BB 20 M

having baviofighe fomiuls stafddah@dinbfotd asd Race Mugark, brefdalill Xd Witure of
I thereof, preferably a mxture co(;‘trpri sed of  mal tosyl
actosucrosg, 3‘?%83?}}‘1 strehyosc qrj pompriged oft glugosyt and / oe avaltagile sucrose,

sacchardse rittodeHhg ‘élu%gé‘eg H R ﬁ%}é ordeo\‘rg)%fgé’cg(t)%% ‘rf'e\{ak 5 '%rt‘?v/@f lagagucrose, a

. fornulas state rein sugars,
maximugy ef dp &b|(y/v8) hictoseimed of mbSinae b6d086 dedy) bachase, &v)da mixture

comprisg{fjgo?ggt; Rk 88 %C?W\{rj ?aecgos%fcro é, ug on?é&'im&nqdo 18r°o n&"/\tzvyslxcl:tose and

.saccharose (vi) a mixture comprised of at least 25 % (w/w) glucosyl and / or maltosyl sucrose,

between 48 % and 56 % (w/w) saccharose and / or more than 10 % (w/w) glucose and fructose,
(vii) a mixture comprised of 18 % (w/w) each of glucosyl and maltosyl sucrose, between 11 %
and 15% (w/w) saccharose and between 5 % an 9 % (w/w) glucose, (viii) a sugar mixture
designated as Nyuka-Oligo® LS40L (abbreviated LS40L), Nyuka-Oligo® LS55L (abbreviated
LS55L), Nyuka-Oligo® LS55P (abbreyiated LS55P), Nyuka~01igo® LS-90P (abbreviated

‘LS90p), Coupling Sugar® or Coupling Sugar S® (Hayashibara Shoji, Inc., Japan),

The expression "spray dried powder formulation”" or "dry powder formulation” are defined as
powder formulations that conventionally have less than approximately 10 % (w/w) residual
moisture, preferably less than 7 % {w/w) residual moisture, in particular preferably less than 5 %

(w/w) residual moisture and.g:ven more preferably less than 3 % (w/w) residual moisture. The



10

15

20

25

saccharose, fructose and glucose, (iv) a mxture
conprised of at |least 55 % (w w) |actosucrose, a
maxi mum of 25 % (w w) |actose and a maxi mum of 10 %
(ww) saccharose, (v) a mxture conprised of at |east
%.,(W w) | actosucrose, a . pgaxi mumof 10 %
w0200 /ggtg/ggse and saccharose (vilgaa m xt ure conﬁ%ﬁ%’o%?m%{’lﬁ
| east 25 % (W w) glucosyl and | or maltosyl sucrose,

) 0 0 cchar [ . .
esidus BRGNS oy B0l e SRERL P el s
essentigtyxdepemleobomp thestgpe afid fRpoition/of)the pledimadeugibalcotiyd seRtnce in the
owderrgaltqst?/ol sucrose, between 11 % and 15 % (w w)

p sacchaiPse and between 5 %an 9 % (ww gl ucose,
(viii) a sugar mxture designated as Nyuka-digo(r)
The teriiSorflabY i@ \defih@aslsSgddder fdbitkantldodRining lesHfbn 10 % crystalline

. . (abbre t ed 'LS%S .. Nyuka-Aigo(r) LS55P )
m"‘e“c%:éﬁsff‘:&\élyglf%thﬁs% w)furtihgs preferebly dess than g e in particular less than 4,
3,2or{@pbreviated 25 LS90P), Coupling Sugar(r) or Coupling

Sugar S(r) (Hayashi bara Shoji, Inc., Japan): The
expression "spray dried powder fornulation” or "dry
The tergy e inbplablgliindefined 25 @ powden 8wt as suifbledfor pulmonary “applications.
' : i:onal |y :h n_ .
mhalabiae;’%d%c?sl ¢ $ 1%%}%%8?&}6% Lgﬂﬁ%fu%ﬂd 1161‘1\{%?43 %oi?ag% % particles reach the

roxi mat e resi

- lungs apd,af aewisiayy, |vés thet dlesvli7déitelop/adysteatic dffedt. hihakablerutidles have, for

1 articul ar glr ef.er a(#lo%/ | ess télpan 5% (ww residual o
examplry p SR PAHE Ce V5D HoPEWpieLehab) ym ramass ggadignygliameter),
nerallySBbAah THL . Pl ( 12892 1 :
enerel e T bouss Piar %aﬁ%lé%tﬁrg Bih and/or g mass median
aerodympriagipmee (MMAD =f maeveecdiny béergd@amid diapegrasthetween 0.5 — 10 pm,
p ild ntical excipients, essentially dependent on the
preferaly ;V/g‘étwéﬁ‘ae-ﬁro%m prefrgatly hetigefdrchd wiptmeus preferably 1--5
ds - | - _ 1 4f lation. The term _
Him et "ggéﬁgﬂg@bﬁ%ng%??%}gpag'ﬁ{%gMer formul ation
containing less than 10 %crystalline 5 noieties,

"Mass peditrediatieier es'SMMItNs 2 Beashreniehtefor freafveragb ipyrtickssize distnibution,
9 d i.p parti.cular |less than 4, 3,20r1% . The -
besanset oo TRl o ech ST oS pesd st
diametes if tthe kotal f vailurel dDREtATSN &0 501% abtaD zoughhi ah8 MBID values can be

. ,E%Aﬁlers cag e di spersed using an inhaler and inhal ed ,

determiged, ‘Pfabc"a'pﬁ s .ﬁmcp{g{ ellages ggﬁa@tﬁgetry (pﬁgg:s gﬁmc.cp@n see: EXAMPLES

section, MEESER Wherdty2 of durd &3‘)&11?1%\’1% B4 tﬁ%fﬁéc?&gn%eqfs% €dg. electron
I t have, for 10 nmpl'e, a nean

I nhal abl e particles exa

~-microscppy, cewtfifigsisedimehtatieteen 0.4 - 10 pm (MWD =nass nedi an

di aneter), generally between 0.5 - 5 pm preferably

The tertd ®h46ERedtar ¢ L.an  aerodynamec. . .
o tortbidEiledior] gofpdVoAR Bl PATRRD GO The AT AMIRR gt size, o
with 508@tafielenpditidles ofl thenpowder normally have a small aerodynamic diameter. In the
event of uncertainty, the methods given in this patent (in this connection see EXAMPLES

section, Methods) serve as the reference method for determining the MMAD.

The term "fine particle fraction" (FPF) describes the inhalable part of a powdér consisting of

~ particles having a particle size of <5 pm MMAD. In powders that can be satisfactorily inhaled,

the FPF is greater than 20 %, preferably more than 30 %, in particular preferably more than

40 %, even more preferred more than 50 % and still forther preferred more than 55 %. The term
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preferably between 0.5 - 7.5 m further preferably
between 0.5 - 5.5 m nore preferably 1- 5 pmand in
particul ar preferably between 1- 4.5 m 15 "Mass
medi an di aneter” or "MVD' is a nmeasurenment for the
ge particle size distribution, because the
ijmng@%%r of the invention aré’general I'y ponJP@F@%@%ﬁM&m

The results are expressed as the di arreter of the

cut-offr%%mug élg .t@'g;c;og%tx{ eg r‘ﬁgolé% : oi)ers ag%a cfneer(b);zccount when

determﬂih%ﬂhe FPF| AS PP ¥0r%a Gt @RE-68 didofbetdrtfS GRANPRED RS BRt at least
EXAMPLES section, Methods), whereby, of course, any

30 % oflhparticloninghe powder have dudssoanlidrecosbtaris. dpmestradiess than S pm.
20 m croscopy, centrifuge sedlnentatlon) The term .
The tenil® a [ D) " .states the
e enfP SR Abnct NIALLS o RAEY pPYy g wion
pharmaparticalcdcise afbstahees podisselvedd Bii@bﬂidedhﬁgeﬂuea wathak least one excipient.
aerodynam c dianeter. In the event of uncertainty,

e et S, gi.v ,n.thi aten in this connection .
The bl Sile)atafand s 3 1Gignbie RS Plodsrd ahcispEnt Bptpdrsds more
completaby Hesdribel indiae BXNANMPDBS sbtiokMAL tidie of MRalit idAkureB, the MMAD
rticle fracti on (FPF) .descri bes the i1nhal able part
and FIJF age Pg comeltaneryrly din thisrqqnaectionnasgi His EWELE‘S esection,
Methodg}.Z€ of 55 mMWAD. In powders that can be
satisfactorily i nhaled, the FPF is greater than 20 %
ferably nore than 30 % in partlcul ar preferably
The te% Péawawtwakby srcepiplln creipent’y ‘wehicled dr froatax! refers Spexgipients, that

e e GBS oy A5 R A0 gl ol s cn

for exauplepe Brlmou&erdidnmnsth{cd vatobehving sgrifcanhadverspaoticabgisal effects
on the 124 Sultidk & r}tQS cc%u t when determning the FPF. An
St e Qf)thf i S48 " B¥f di ameter of 5 pm (FPF5) means
that at least 30 %of all particles in the powder
The tedna'jahamlanaﬁsanjéﬁﬂoaﬂalde salehy aolides 8Y ag of exahple ﬁﬁeSfoIHikﬂﬁlgSalts but
i s, defined as an ueo

spray sol ution
s not Hgjegfgrops T&@f}@?@w&ﬁ aciflf Smaéﬁhmée,ssugfﬁfar asebA. ciphosphate,

bromid@@hd MRrafists AMCRARidon, SHIS? 'ng‘hﬂld ac?déss%‘é’ﬂg?%a‘ié%ﬂ%ﬂ@e&c fumarate,
with at |east one ex0|p|ent The term "tine

tartrate,fqupgipate, qtkylqueeinatestignial dcetatss totate, gtéﬁndeﬂubfonﬁam pscorbate,

o oA RSy KR S YR 060 L8 B s

lactobiduMaBaltand FPF are neasured si nul taneousl y (in this
connecti on see the EXAWPLES section, Methods). 10 The

The tei%neg% a Qq%[u ﬁ@%%c%ﬁ%ﬂl%r%ﬁge Sti?'lgllllg??ii (51* Elﬂf §§ Yy pf timitation, for -

example, lithium, sodlum, potassium, calcium, aluminum and ammonium (including substituted

ammonium).

| The term "polysaccharide" or "oligosaccharide” is defined as a multiple sugar comprised of at

least three sugar residues.

A "pharmaceutically active substance" is defined as a substance, a medicinal product, a
composition or a combination hereof, which has a generally positive pharmacological effect on

the organism, an organ and / or a cell, when the active substance is brought into contact with the
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can be included optionally in the fornmulation in the
context of the invention. The excipients can, for
exanpl e, be pul nonary adm ni stered w t hout havi ng
significant adverse toxicol ogi cal effects on the test
t or the test subject, s lung. The ter
WozooﬁHEjgg‘fnaceutl cally acceptabl ? salts" incl udeﬂserg:&?z%@god‘g?é
exarrpl e the following salts but 15 is not limted
S:. SUGC
orgamstst’lg %?%%ng)r Cé?‘llOSp a{délhﬂlq{egeﬁﬂb% %P&ﬂ it é:hll;hv %Icgér% d&r d %@te%mc effect.
salts. In addition, saI ts of or gani c aC| ds such as
The te\’mI"hw@glqahh@amolmlvﬁnadeﬁnedt asrd peptide, prota, fat, Eatty acid or also a
| succinate, citrate, acetate, |actate,
nucleicc
met hanesul f onat e, benzoate, ascorbate,
par a-t ol uol sul fonate, pal nobate, saliscylate and
The teml é;mpa'tld' ordpolypkptide’ 1se¢dfﬂﬂeéfaea p@l)umriﬁ'ahﬁ't(ﬂmidsl cl;omprised of from
ate salts. heterm" har eutjcally
two to 8&% %‘t‘;é‘i‘fr @“PS@F'&H&““‘?"H {%Fo*é‘;m PRRfde rRStPrgE? epiifly iHpsed as an alias and

includdsi bBkH Hém@ﬁblptlﬂé%r andq'l(:'i’eﬁ‘ﬂlue%tldcl:sL itk ltanOE&iyréjm aRRbasRls lémnpnsed of
cal ci um um num and ‘anmoni um (i ncl'udi ng substituted
identicg) arshiiferagt amipe agig ﬁ'?ﬁdusm@@a@may,u adftipeptide™ is built from two peptlde -
cch ok a t " "
inke SULORIAES O R D58, 2UMLLLBE o592 o protci
as used hshain lmm!ymaa}ﬂamlmamdsdlamﬂgsnm dleih 108 achéfid avédireaidlues.
subst ance, a nedicinal product, a conposi tion or a

The te po'gigirirlrégﬁc%"qyu&ﬁ 1§ Ql%a%rac\fmnz(é‘h plg?ﬁ%e 7 et ner a 518‘g]t§ o)y n}mt&ale amino

ogi cal

' acids vlerorsubstiteted,, elishiaated e gadpmentsy bﬁ&ah@@ Id:‘erh&@ttg hiith i G- or N-

.._cont act th the. WD 2005/ 112892 20 PCT/ EP2005/ 00480
terming] eicion) o rYRFVEF e 85 éh“‘é‘a?ﬁt AP sifemative §wid type) sequence.

‘ leem@cﬁtﬁrﬂﬁ}audntof(:@dﬂwﬁﬁ)é@ o th@ﬁﬂﬂweoﬁro?eﬁlé%heﬁg cfoxeé)ta%ﬁﬁe by means of

The term "bi ol ogi cal macronol ecul e" is défined as a
sugars, obyetiydene ot ion therlie is plae ppssifde.cAralogies bave a higedtisiity of at least
| -5 H II. y H n - " . f | n .
10,20,30'd}. 4 W ?r&f@ﬁg RePlhA%0 fo C@ﬁ%ﬁﬁﬁ@éﬁ%ﬁl&?#éfﬁ?&gﬁy% at least 80,
90, 95 t100 %er inoredhad] Girfic hivaativity ¢fakd nhitive, nohhgmtheticpioedii.i de
or polypeptide is used as an alias and includes both
ners of

h t ti,d
e R LSRR S RO s
“one caB6k g&@.fpl Mﬁﬁughotﬁg ehtiongbp isRontinBeRiliyda thd &-pBsitibk relative to the

fromtw peptide - |inked amno acids,” a "tri-peptide"
carboxylograyn, fan e thss prrargement infhemolasitleds alsp ¢enceivgble; Ehgramino acid can

also colt%&'itpbﬁl'ep mncﬁé%az%?o%gggﬁﬁf & z!uﬁmg Q:%l‘b%%d%f c%fﬂoﬁ?l aﬁ:ﬁlggzoi- thio-

avi ng nore am no acld resi
groups and other groups, for example. Naturally occurring or synthetic amino acids, racemate or

enantiomer (D- or L-), including different stereoisomeric proportions, can be used. For example,
the term isoleucine comprises both D-isoleucine, L-isoleucine, racemic isoleucine and different

proportions of the two enantiomers.

The term "pure protein formulation” is defined as spray-dried 'powder consisting of one or more

_of proteins and optionally one suitable buffer (typically from 0 to 15 %-(w/w) relative to the

weight of the dried powder).

“The powder basically contains no other excipients; that is, the content in any other excipients is
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10 The term "anal ogue" is used to characterize a
peptide / protein, in which single or nultiple am no
acids were substituted, elinmnated (e.g. fragnents),
added (e.g. derivatives with a CG or N termna
ion) or otherw se nodjfied wth respect to the
wo 200%2{2?%: (wld type) sequencgi.1 Li kewi se, pr eﬁ@?‘?"gﬂo“é?ﬁ
derivatives of the native protein such as, for
less thafX Yati . LSa.pelyet hyl ene glycol or
o5 t hgﬁﬁm) %SangF gdgtﬁ E) g‘{é?%hg Pg&w hﬁ? gﬁ%@%’ have a
bioactivity of at least 15 10, 20, 30 or 40 %
A "surfiace faglivef) Isybstencalis dapalde obsdutig dhie 0fad6 madopaf the Golutioh,)in which

et f erabl f at. |l east 80 90, 95, 100 % or e than
it is aisffELEAR et R €7 et s R sy gtodhod ater Lecommte du
Noily (Baair SFrommihg, Fibre) 6 el N forashsiplel S defined as a

compound, which contains at |east one am no and at

| east ope carboxyl . group. Al though the am no group is
1EQﬁh%@ﬂ#%%?ﬁéh%ﬂ%é?lﬁ*ﬂﬂ%@ a-position relative to the

The pr:ééaeElP We!ntlgﬁ Yefdtes gﬁgég ost?EaSrr—%r?ﬁrdL gg\gg?rpé & { zIHII:}thé h% 1) 611n'1621%gl.|1tlec:a1 active

S al so concei va

~ substancerindi oneobhetoré Ut tO-tinkdd giRHRSsS defivative@)istiected from the group

: .car bqgxam de-, rQoxyl -, imdazol -, thio- groups and
compriffon 4 Rifkid LOEASRAHHIaSe  NERIORSITFG: obh PG op.-Eh-saccharose
(glucosfh/ﬁbl‘tﬁ'é)&aaim 00lifkeH Gf-glbASTRERe BhaltRPBRLISGET (D or
-), including different stereoisonmeric proportions,
ed. For exanple, the termisoleucine

can be_ u g ; ! : .
Accordigrigya @é@e%ﬁﬁwd@?@afé@’c Pyyention, iteeosasisenandingrrawelefsceontain, along
with thé 39 QUGBS sa%egasrgé_lgacfe(:ﬁ?me o QARG P Rond (ﬁ-ﬂ%d{a/ﬁ? gﬁiysa}cgharides,

enanti omers. erm "pure protern for

‘whereingéiej additionsl wilizationdyfi mengp end é pr dsashaidendn ofanafetudng the powders
. f teiyns.and.optional |y .one suitahle buffer . .
Jis proRE AR ordihil o S SR RP bRy 1T deRSwobgng ety contining

lactosuaweseg Hictade dndesadthagtde p@iicieln) the TRt WH Blctda&beabeldfive to the total
contai ns no other excipients; that is, the content in
sugar pEGRONGN, By the, RAWeE ift 5 A0Noey/SdomsPiEbisok 1% (wiw) and oven > 88 %

(w/w). Reddrting08%d -ﬁn&fe@@@ erﬂb%aﬁm%érﬂaﬂﬂ% |plp%°déx}§’/ a‘e’lor[ifﬁ% Iqé ietH@ irfv@nfid}econtain,

wei ght of t dried powder. surface ac

-along wigip ghe phamiaseaticph betiveosubstaios | n gugdremiurt adesighated i Myuka-Oligo®

o . I [ it. ] j I . The.
Lo Qha AL 000t Tl ESRE Vi cBbBig o 1 55

surface ac y 1S
lactosuqrestd;lh ednafimem df@S(%t(fe//\d)Jof Nolosy adBa ﬂﬁkimtﬁﬁmgmﬁ)'w (w/w) saccharose.
Fiihrer, 6t' ed.), for exanple. 5 The Powder according
According oy, pieferisd ‘?rgl?fgdﬁfﬂ%“t’pfh@s@’ﬁ‘ieﬁ Jsarding o thednwentiop ogntaim, along
with thS (FhaMnachshl RRWAL EuHSRREAT NisBthr AnXARE TTRCSHL dng®
s&%?tanée and one‘%r nor e f%%“ow inkg% g%%%ﬁgbgggkhﬁﬁ LS90P
(Hayashibara\Shpiiyacs Yansa), abbieriated diQ0Re which wontains at least 88 % lactosucrose,

" a maximum of 10 % (w/w) of lactose and saccharose.

Furthermore, powders comprising a combination of glucosyl and m'altosyl sucrose have been
shown to be in accord with the invention, preferably in combination with other mono-, di-
and/ or polysaccharides. Accordingly, the present invention includes also corresponding
powders, that contain a mixture of glucosyl- and maltosyl- sucrose, saccharose, glucose and / or

_fructosc! wherein the proportion. of glucosyl- and maltoSyL sucrose relative to the total sugar

proportion in the powder is preferably 25 % (w/w) or more. According to a further preferred
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conprising: 1,4 OIlinked D gal -saccharose
(lactosucrose), 1,4 O linked D gl u-saccharose

(gl ucosyl sucrose) or a 1,4 Olinked

gl u- gl u-saccharose (maltosyl sucrose). 10 According to

further enbodi ment of the invention, the
Wozo%élll‘?gggpondi ng powders contafh, along w th REEEPP00§/004806

Oli nked sacchar ose derivative one or nore of nono-,

embod(ii ctrt1 e tr?sgﬁct acl:((): h%tggl}gceogyl- 31\{\@ oma ql)lsg(} tsgg@gg %Iatt IlchtaIS % (wiw)
of the m uﬁg@bwpoﬁﬂ)ntd‘l‘@h@wﬂ% SAcdofdify @faSrb@fed éﬁswlﬂkﬁ%eyspray.dmd
the inyention conprises also correspondi ng powders

powdegs,) gpeqr ggto thscinysnfigny sentainig goe nsgmmfambg@aceuucal active
substaidee raeéu%alt ReceRQr desQBa®h 5365 u%%tf% ' %@ a)lalsﬁg r%%h%»/ﬁ,elnc Japan),

tota sugar proportion

~which (WWDS ap ket hitd Wbﬂ)&ﬂ' gﬁiosérw)anémhltevﬂn;uém%} HweeW/ M) and 15 %

r,di n ment he powders
o) GE BRI 0B ER S S8 B R o BN o aFrtemon,
the presens iﬁ%ﬁlﬂnl foddtesA6lsb VtS LSSg(’P wdbrs UgaEh Thchi ﬁl addition to the

deS| at ed I\g/uka Adig (Hayashi bara Shoj i,
Pha"nﬂ%tl 3dpisyostanss Pé%ﬁt%%%é@lﬁgnatﬁﬁlaé ﬁlouplmgeﬁug@r &® (Hayaslubara

Shoji, |I1§ﬁ3.fap§§3 Wohidn2 S RAHE GO RGst %5 ?’5‘;%%@1 cos

| act ose ‘and a maxi num o sac har ose
betweencEbiad 19§ % dwéwh o€ fsacchendse mbd dionmindre thdie 1QeVGe® of glucose and
fructos@ccording to the invention contain, along wth the
phar maceuti cal active substance, a sugar m xture
desi gnated Nyuka-Odigo LS90P (Hayashi bara Shoji,
Spray—drm@l poVﬁhtpmlm)vp badrbstewinatbdd pdaBR0R1y\Wal fillageony, athidse oportion of 1,4
Iosucgose a maxi num of 10 % (w

0 of
Oy E@E el i BB P& oot o sblg 4.1 0k saccharose

derivatbenfelatist g ik G:9niahdaast M plvde! barey 28R @@'9‘9% B(bv/w) preferably
r@ e have been 25 shown to be in accord w't
betweep éﬁ’?‘ 3o (fveh evemmore prefernt baticen 70 wid AO 8 hta/w) nmd over further

preferréll ts BAFedn SUaIMO@ rfo?%}? slg 31 M PQiSVZ\AAZtS pr SE, 8,259

i nvention |ncludes corre at
etc.; 26g ht28i 29,3 Oreitoct 1, 82,033, gl iﬁ:ésyemetanm r-mj 43:)3;/418 49;1@0 ase51, 52, 53,

-5t SRR o CogE /o VB OS%s TSN D ..,
89, 90 etel A1 |92e93 0.4 bg,g@op/et(a{,fsunggsépw&%?? 9, Etct ?g 9209@92 99.93, .
99.98, éF ?@'ﬁZYV? grém%fdmm’l 5 P3e1 i g3H 5P o pks,crpébg%sat gmeo@n of 80 -
90 % (wmpﬁamh shbPR 1d BS g&%ﬁ%ﬁy Q&&%gafgg;k]% no m§mﬁ r;%%gaéé’m{to 1,40-

I'tosyl - sucrose | [east
linked §%r-‘g‘»éﬂfoﬁﬂ o‘lpavettivonoxobf tah suganv\nienurcAcmﬂmningl gattl@am one 1,4 O linked

s A SRR o B ok S8, v s

amorphbhsg mmrz[hi}z e:!ohipdméiy aﬁh(bl’lbﬁouss Ulth‘ét ﬁ{Eg@moﬁ SUYAr OTkinlleH" Siccharose
d desi gpat ed as Coupling Su% ashi bara Shoj i,
erwatllVf:1 gr ¢ %mymture containing at least one 1 A4 O- lmked saccharose derlvatwe can be

osyi— sucrose,

reduced aiso to under 60 % (w/w), In this case further stabilizing excipients are added in
appropriate quantity to the powders. Examples of other stabilizing excipients can be found

elsewhere in this patent specification.

The proportion of pharmaceutical active substance in the dry méss of the powder according to

“the invention is as a rule between 0.01 and 75 % (w/w), preferably between 0.33 and.50% (wiw),
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5 which contains at |east 18 % (ww of glucosyl- and
mal t osyl sucrose, between 11 and 15 % (ww) of
saccharose and between 5 and 9 % (w w) of each of
glucose and fructose. Furthernore, the present
tion relates also to ray-dried powd
wozooié{)l%iﬁ}gl nin addition to the%)phar maceut i cal %g@p}qusmmsos
substance a sugar mixture designated as Coupling Sugar

further ﬁ&éx‘reﬁ%ﬂ @?ﬁ %\1{\1})1 %@Q)& '(w/\{)’/*"%n \é,af ﬁg%heﬁgﬁtglgﬁ ge@ween 5.33 and

| east %
40 % (@w& rz&@@rdm@tcbeﬁuﬁm pztﬂmdobnﬂﬁd%e(wm pfoRROCTaliOfiRrmaceutical

1.h 1 d f t
sctive Huli? i BB ol 8RO ol Mol eortdia b e Mpsemting i bgtvgen 0.3
and 35 %d@and agetdly bEasen DRIRAAII00H (Q/?w)l frthPprd & between 0.33 and

o chayose derivative or of a su m xt ure contal ni ng
25% (‘Xf c) @5{;@@ Jusgher | pirferred detieano83 @ér 19% i(wivk dlamséquently, the

proportibﬁ id, r1’@1‘& f@ﬁ%lo(f) 0§ rtEOPOV‘%QfS g%b\l%‘?gg% %”%399 thgogetc 1,2,

, pre erab et ween 6
3,. Kbetps él.el2; dg, bdtSV\/é%,riZW@c adt] 22029%.(. \@8yR9, mobtev:er 32,33, ... 38,

39, 40 efé&%gﬁg 4B" R 5850 8 P51 85555, 20 sR08, 30 egest &, %%,5639 ' 68, 69,70

etc.; 71,612¢73, 73674 2774294, 329 788 RL; efc.; 4,913, 9:3374 93 3;3»98394 99, 75%
/ 40 etc. 41 42, 43 . 48, 49, 50 etc.
wiw). "~ "5g 59 60 etc.. 6L, 62, ... 68, 69. 70 etc 71

72 73,... 78 , 79, 80 etc.; 81, 82, 83,... 89
Conseq&ﬁtlji’tﬁowde&larega%corﬁﬁlg to- the Q&enﬁgn tlﬁﬁ ‘Bave g%r&gn é‘tggn 6f 1 4 (8 -linked

etc.
Saccha“@‘g %Vﬂ@@ 99% (swaw)mlxmre ccmtmng @h lvmst tnehb4 u@dinked saccharose

denvamLe‘i%ﬁPvé’Eo a?én%Q snﬁismhugé’gf £ BLABR! tis% %/7§027é73928/42(%/¥‘? 30/70,

been shown advantd
31/69, BMr 21/67, s, ﬁﬁ/éﬁp?&/&bﬂ'ilﬁﬂ 18/42 039/61|, ne/6d, $1ST; 1A 58543/57, 44/56,

o155, 45 95 M9, SRS AT R sl Sh, s

59/41, 60HOS€1139,32/38083/37 e/ 30 68185066/84] GIoIIes/3b Seord1, l78A8L 71/29, 72/28,
| etel y anor phous.

73727, TG o s B H i, B B R S O G b s T 5 ST, s,

87/13, sgﬁml 8/9?‘1! 9@/1@9% /S WAL ofX dfgs %6?{@‘7%‘ Bk/ﬁg%@i 921"’)65 99.2/0.8,

I'i hked sacchafose’ derivati'vé’can duce
99.3/0. 7a?%6/0t60 9&45(1)@5 B0/04 99.66/0- 380 HDS, BABMH. T, 9@, 99:99/0.01 (w/w).

If the c%%%o!n?ﬁi gmgﬁe(i'l Qon?m > gialg %{g}%%?ee §d<$1pog$ rq:plg?lg i T}ﬁeﬁi cﬂﬁler the
proportlcaxcﬁ the eﬁit O-linkad b&cﬁﬁﬂ%en@h@@/ﬁ}&h@sdgﬁr it tbreRdh@Ming at least one

cificatio The proportion of pharmaceutical active
14 01l SucciBiosp epinanr Jientisrorion of eheweerticak exaisubstamse or both

mmetlcs?&mt be abﬁ%?ﬁﬁﬂeﬁfn rddfic xﬁn&éﬂf%‘@%ﬁﬁ@@&q §1 Qn(g\}%ﬁeg/ saccharose

, preferably between 0.3

derivativemg 9151311289217(2‘8'6 POTAIERRCO kageh8 A6t O-linked saccharose derivative relative

to the dry mass of the powder, preferably has one of the values between 80 and 90 % (wiw).

Pharmaceutical acti'v_e substances for the purposes of the invention are, in addition to those
included in the general definition infer alia antibiotics, anti-viral active substances, anti-
epileptics, analgesics, anti-inflammatory active substances or bronchedilators. In addition, active
substances are include_d here, which by way of example act on the peripheral nervous system, on

the adrenergic receptors, cholinergic receptors, the skeletal musculature, the cardiovascular
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further preferred between 0.33 and 45 % (w w), and
even further preferred between 0.33 and 40 % (w w).
According to a further preferred enbodi nent, the
proportion of the pharnaceutical active substance in
the solid content of the powder according to

WO 20007h178%t i on i s between 0.33 ZAnd 35 % (W w), PEF@?@P%’\Q?F%W
bet ween. 0. 33 and 30 %(vv/vv) further preferred between

0,33 and 5 25 % further preferr
systemg 58 oS iali I 1R SxiineF gynapl S, neuroefToctor
conneclb0§ifds| the Bndo%nné Sstet IPinGnufe: s%temot}@%epr@d&ave systeth, 9% skeletal
0.09, etc.; 0.1, 0.2, 0.3, ... 8 0.9 etc.; 1, 2, 3,
system, the alg;accgd SYStEIgs; 316 alxmntag;gandpgcretory sysgems] the Ipgtamaing system and the

central %woﬁ% systetn.. uzttfgl% 435?’931 %\i&aﬁ&%sﬁmﬁéﬂ in d%ffgt pxqé:rip:fé é)érpnotlcs and
s'edativafs’ psychidﬁB. erﬁ:%lzeﬁ‘i@ etauqulhﬁél*s &"z’xti-cﬁ’ﬁvulsant368.m’u6t9e ’ mmw anti~
pcinfi e, sttt gk Loty oS poa’ sl

contracfasVhnti-GEEBIELIRINE ¥ubRAEE hermidiRl AQRRI Sbitshde® sidhGs for example,
i nyention that have_ a groportlon of 1,4-0-1inked

contfacg%"&ﬁasas@étha@lww diarches actswabstm% tnealatiog tigidnatepoligm, anti-
androg!:x%@i%t%\f&\r}sgxbgstﬁ A(:g%}a Jr?ggéﬁ?né?%éﬁ «%?sgg ea%%%%én‘ﬁ%g%@lzﬁfc abEnts and

hypoglgceiii@ageds/ 72, 29/ 71, 30/ 70, 31/ 69, 32/68, 33/67,
34/ 66, 35/65, 36/64, 37/63, 38/62, 39/61, 40/60,

st 9 G341 et 310 )y e o

. have alb S48, o1b Gledbspitafdigt 3ystbd/ hizh as)Birdekamply, 4@2in@1dnd%f the following
: dlsordc%jag%ma?%m 6#1%8:‘&V$% 5c’)na§)?/ %3337%3(3@)68/ 3 sematic chronic

bronchifif/ Bénchbpt R YBlasid (B2D;
e 17, 84/ 16 naé&/i gaSlsg/ 14) &3471%%@%@1 (ﬁ%g%sgmdmm (RDS),

bronchighfis, (proupy /pgst-tgc@,l timg 3prigor, gn,yl@onagg /fgbrosyg /ppeurgq;pg or ggstix fibrosis
(cp. 99/1, 99.1/0.9, 99.2/0.8, 99.3/0.7, 99.4/0.86,
99.5/0.5, 99.6/0.4, 99.66/0.33, 99.7/0.3, 99.8/0.2,
99.9/0.1, 99.99/0.01 (ww). 20 If the corresponding
Represgﬁméwxempba o brcmnleoddatonmmelud@l dnten @fmbete mgmpsta rengicholinergics or
| f
mettyil B ERBIRIET Br BRORRAbhIN? AchlE Medolire 25 batpitpn gromoto
nedokrarhil | eadt leaowrierdk, 4nlﬁbit«brek eEkaﬁﬂxl:esh aif os&rdi&r | eludy ebecld'iﬁ:thasone

; roport of phar ceutical active.s bsta bot h
betmeflgsdde; obiclometss nﬁmeahaéw r GiRrRsiRe! O%eE@E Opidg . butixocor,

ciclesofli & FRkikhRMe, Q‘[unisoﬁd«plédnwﬂ%orﬁaﬁﬁﬁﬁ:ﬁé&?e tﬂ@édr%@ﬁﬁd’l%teﬂfenoi Other
t he sugar m xture containing at |east one 1,4 i nked

exampley areHadegnmidse flutieasprepiopioantey becdnethasohe dmryplmg femeterol and

preferably has one of the val ues between
tnmcm%lgﬁe Q%Y%SJ % (W w). - Pharmaceutical active substances

for the purposes of the invention are, in addition to

- Examplehosd  aniinimteblallyn - abiéveg e nérstincabe§ brei t icmhrbmydn aloleandomycin,

troleancﬂ)rr]rtlyc?n Otrlo:% of%%ih_ Vc':lgigtlhroellrcl:)tzcliﬁ,/e d%%gr%}nan%% omycm flurithromyecin,

dirithromycin, josamycin, spiromycin, midecamycin, leucomycin, miocamycin, rokitamycin,
andazithromycin and swinolide A; fluoroquinolones, for example: ciprofloxacin, ofloxacin,
levofloxacin, trovafloxacin, alatrofloxacin, moxifloxicin, norfloxacin, eoxacin, grepafloxacin,

gatifloxacin, lomefloxacin, sparfloxacin, temafloxacin, pefloxacin, amifloxacin, fleroxacin,
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epi l eptics, anal gesics, anti-inflammatory active
substances or bronchodilators. In addition, active
substances are included here, which byway of exanple
act on the peripheral nervous system on 30 the

nergi c receptors, cholinergic receptors, the
wozoos?ﬂésf%ét al muscul ature, the éardiovascul ar \/\B:T/EPZQO5"004806

2005/112892 24 PCT/ EP2005/ 004806 system the snooth

L g R A N S
ammog@]t&ﬁ@ﬁ]sutmﬁ feFBxR@pBY Sdn@ihicin Bt I ARNIR Pafdniet fh, ﬁib?én%f@in amikacin,
the skeletal system the aut acoi d syst ens,

kanamygi, ReqRYEs) Sérﬁlarowelﬂe‘fwg%,t téwgplamram@!@m, ned@}@memohstm,

dapt d Pﬁﬁn ggpt u 5*3%& t.abl
P Om%bs anc(éls fuc: Stuﬁgtlfl%tg’l E’g or esggﬁrrp & fgﬁ%%hoi{l cd ogﬁrgxm B,
capremﬁycse datitveis, ppepeh peditillanachidimy penit¢ilimagdchsittes active substances

nuscl rel axants, .anti- Parkinsonis
such o5 e RIR v, TR fdef i i paeocs o8 mebicilln,
oxacillif,GdloRa€ilisn) Risd e REn, TBWaGIR, naeiMid; A6k Yubstances against gram-negative
antj-m crohjal actj ve substances hor nonal %lve

bakteriaggioh 2 FEUCI Lihe ATGSICHER, hsitiiceiliing e Ealsenpiciieisanti-pseudomonal
pemcﬂlﬁ])’sﬁa‘f"ﬁmmﬂ"B,SmCafulﬂ’iEne{iilﬁli1&%%&1}5811&” bsd ?ﬁeﬁ:ﬁlm cephalosporine
ta ro& dctive

regul ating |1 pid ism antl- and
such ass gpppdmdms cefpmodib anefibuten,c OdQEWK1mp, welyid@a) iceplaeinhs cephapirin,

B R I AT R AT T

'cephaloglycina,d edumixiin, téfomaidaccefoxinbodfamens, b&ﬁiacctﬁBV&f@ﬁhl cefixim,

i ratory systen1such as, for

cefonizi SHOPABHISD O TG To0| SOMPAEL (PSEHIED Slorsesiisfeand movalactams;

| monobakﬁh&n k€cho g t dAaebnang Rl 'Bﬁﬂﬁﬁé‘neﬁié CARES af CQDD& gle imipeneme,

enphysemati c chroni’c bronchitis bronchopul non
meropepRyag, |psBiami¢iBPOpcthivssna elmtarels stifate,otigoeting r ms@proterenol sulfate,

becloméﬂz@gﬁé) r@%&ggﬁte il? %@d}&@ %lcétam%d ycl?r %%?dmde acetonide, ﬂutlcasone

post - ext tion nonar osi’s, pneuroni a

' 1pratropuun bytsmldc, flurbisodige, scrofabivh. soﬁ?ﬁlﬂr %@”matﬂe\/terh&iéaﬁmll @Rerefapplicable,

ronchaodi | tors in al i a beta agoni st
analogug, CBERSE: HAPGIEL DG A PUREHREICSE ARG SR forms and the
like ther@pf, | -1 nfl ammat ory active substances are steroids,
cronnlyn nedokrom | and | eucotriene inhibitors.

es of ster ids include becl onet hasone, .20
In the cg5g gﬁ‘t@tiﬁﬁgﬁ?ﬁ?“ﬁ E‘Ftﬁfﬁét‘\’%@éﬁét 15c?eb<181%tq4b§*éﬁém0160‘113 aCGOfdmg to

t I C
e ST 81 30O SH L oG E , pevi
proteins; fate Eattytacids analsd oeddge e¢idd are Gidheted heredmpl es are

budesoni de, fluticasone propionate, beclonéthasone

Bmphaﬂa%tﬁﬁﬁl?fﬂﬁl%rtagpﬁ%{eﬁ{sq po?yp%ptlcies 1&5\1@&0{)1& not ?‘%vta%f ql%litation, for

- example, antibodies, enzymes, growth factors such as, for example, steroids, cytokines,

lymphokines, adhesion molecules, receptors and their derivatives or fragments, In general, all |

polypeptides are important, which act as agonists or antagonists and / or are used therapeutically

" or diagnostically.

Suitable peptides or proteins in terms of the invention are, for example, insulin, insulin-like

growth factor, human growth hormone (hGH) and other growth factors, tissue plasminogen
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Exanpl es of anti-mcrobially active substances are
eryt hronyci n, ol eandonycin, 25 trol eandonycin,
roxithromycin, clarithromycin, davercin, azithromycin,
qurithronycin dirithronycin, josamycin, spironycin,
decanmycin, |euconycin, mocamycin, rokitanycin,

»WOZOO%{H&%% thromycin and swinol i¥e A; fl uor oqui FEITEREWS/0§4306

exanpl e: ci profl oxacin, ofloxacin, IevofloxaC|n

. . trqvafl oxacin r of | oxa , nDXIf|OXIC
activatgr AN seairopoetis RaEoh ¢ GREBakT SxaoR mteﬂ%ﬁlqnﬁ BodiseL-1, IL-2, IL-
3, IL-4) BB i og agin L3 ar b Emslm-nt eRhl AXagim. 14P?E'19Xﬁ916‘ IL-17, IL.-
am floxacin, fleroxacin, WO 2005/112892 2

18, intqiorane@bRpaipbe 4866 ammsupiegmel tay, wmot n¢dr®cefc¢tnr (TNF) such as, for

cunps{ FSFASHI, A RRAAE RG] S OUAFESI W, ow, an VEGr

Furthergenimpidscara, mowicldnai, giolycl@at, anelti-specifio Rhd gl dichain antibodies and

kan cin rept onycin,
fragmery, ﬁ%%mfg%“ﬁh f%{f{%ﬂﬁﬂﬁ ?’I’%ﬁfbomﬁﬁsh Fgrﬁngyé‘“ﬁl -fragments, light (L) and
heavy (H)'lﬂnﬁhhﬁgloblﬁ%ﬁﬁlﬁm !ﬁem%ﬁﬁéﬁrﬁ' HrfableoP h&ﬁ&%{i‘ﬁbmregons and Fv and

pol ym xi nes such fo exanple, polymxin B
Fd ﬁamptsé&h?@pﬁ et ’dadﬁ?? a&m;tbodpféwem Profeins.cWVilky-hiss rln¢ hd‘hngant:bodxes :
subst ances suc
can be gﬁmn%n] 4r n%ﬁé%m%ﬁ IR gf'nr F é nhecﬁq flsskg)e gt a-nltnc_Iuded here:

IgA, Igbc tgh; dgG abd ﬂ@d{:wﬂh $hmxl’1d1%rem3 hﬂjclalséels,l for exampdei IgAII ,nI,gA2 and IgG1,

loxacj L1 in,, djcl cillin, floxacillin, nafgj
12, GG Lol 1fhded 455 ¢ MgpaniaeH s smeria bRt Qfopprticular
therape@tic figifichidei dad 2880 ingly dubfbct RRSCH! the Pres&it 1ﬁ¢eﬁtlo@% the powder
al anpici | l'in; anti-pseudononal penicillin such

‘fonnulag%?flh t@Fg ptifodies agatest diffosent gutfersianfigens snedvasdoPH ¢1a20 or CD44,
dlffererft”& 5 §l§dh| dsi i ﬁﬁpMLgsﬁﬂre'x&ﬁﬂ% OOﬁllé? Qxa@lﬁ:lgsegrg Qa8 against

prozil, ceftbuten, ceftizoxi
SP6°1ﬁCt:E}thllQﬁl¢huhn d@p@a@tg ianti-IgE emiihodizs) ror ageinbir widali proteins (e.g. anti-
RSV'a&fFS% ndol cefazolin, cephaloridin,
S adro cephal ogl yci ne, cefuroxim

ceforanlde, cefotaxin1 cefatri zine, cephacetril,

“Fab fragmfen!:pi(ﬁ‘agmaftianhmmbiﬂdihgm Babyl eonsist fof ey @aziabke, regions of both chains,

et a cefi ceftazj di

it GE YN B0 5 SRR e om A P RS Rl are

fragmei98! WHRE QNS ﬁﬁéﬁﬁceﬁsby fpﬁfte&ﬁ@mﬂi stldnm:vﬁﬁ 2PE8n. 4Bortened antibody
nmer openene pentam di ne i sethi ou buterol sul fate,

fragmoni H%R:‘éfi Predusedbyiacse eloing: these framents *Bt!léleﬂfeQﬂiﬂﬁwn@nable regions

of the ﬂé&ﬁﬁh@”ﬁlde hetﬁééﬁ?‘mz %Qﬁgrgﬁ%%ﬂ% d sﬁxﬁ't%%eﬁ‘? H&rents (fragment

ace ropl um
variabld + fnagmehti afahe varmblel gﬂm)s&ubhwmtlb@iygﬁ)ﬁ@mnmené alst dasignadtas single-

chan $ G ERBLISR SramRSLOPLSH GRS Sanf BESEh ive e

descnbanded B, Hust dt BEN 88¥, Prad Nafl. ABRL 885854 14, fs%?gff

phar maceut i cal active substance, it is a biol ogi ca
| ecul e accaording to

nacr
" In the past, gqﬁarent strategies have been developed, in order to produce multimeric scFv

derivatives such as dia-, tri- and pentabodies, for example. A bivalent homodimeric scFv

derivative is designated by the specialist in the art as a "diabody". Shortening of the peﬁtide
linker in the scFy molecule to 5— 10 amino acids results in the formation of homodimers by

- overlapping of VH/VL chains. In addition, the diabodies can be stabilized by the incorporation of

disulfide bridges. Examples of diabodies can be found in the literature; e. g. in Perisic et al., 1994
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anot her enbodi nent. According to the definition stated
herei nbefore, for exanple, peptides, proteins, fats,
fatty acids or also nucleic acids are included herein.
Bi ophar maceutically inportant proteins / polypeptides
wo 200d/{164ggde but not by way of Limtation, for @ﬁgﬁg
anti bodi es, enzynes, grow 4]factors such as befnasoe
exanpl e, steroids cyt oki nes, 25 |ynphoki nes,
(Structu'i*éj he g PRI edid R %on{oﬁﬁﬁéﬂc%?v aBgltibe isrdeg%ﬁét\é@i)& Bialist in
ragrrents In general, all polypeptides are inport r?
the art agtg; “gHinihedy"as agoni sts or antagonists and / or are used
therapeutical ly or diagnostically. Suitable peptides
It consi&l§ oPh
.con31exgnp?|fs?dn:~i%gﬂ3[h ljh’gtr cl%?llgagx{; ti1g }13%8 9}1 W{’}hﬁ’:‘hgmtw&?&bl% L5:)refc=rably IgG,
in partignm\mfehbkyrigﬁé z(sftﬁ?:l)inmmkammmgmgr Dhis bodrects alissscFvifragents via a

0 12892 2 PCT/ EP2005/ Q04806 '
hingo rdRiGH Jl5p A 1abhyAne & A ERBGL FROBIPCYE Sigh FRIoAes s deseribed in
Hu et aixangeg, Ca!nBéreRbﬁlJBG nSOfﬂffl) Thd Kﬁﬁ‘eclalhstlm ke st &ésrgn%)cs a trivalent

IL4IL5IL6IL 9, IL,10, IL-11
homotrimer geF'v degivative qS@"PAboqytﬂfem qtial-1 §997) Protemn Epgineerig, 10, 423). A
direct fdsfgnetfff\ﬁ'i GfY, (vlitﬁlf\ut thd Q&"’bf a & seﬁ@éﬂ@@m US| %cofonflﬁi'bn of trimers.
tunmor necrose factor such as, tor exa
TNF- al pha, beta or ganna TRAI L, G CSF, GNLCSF M CSF,
In the mﬂelltSa%led/E@m-mElbmwsﬁé’rtheﬁaﬁml% imfle srbrelich rhatf@ a bi-, tri- or
tetravalaﬁ é&ﬁ%t&lréa!ﬂ‘e c! VELIAT IofI ]R\? l € @E_g%lsg ﬁx'g l]Ejlryfle.at‘lzatlon is

ragment’s ereof suc

: obtamed:ailhg diF(1ab o) @tramersdiooilddcioilf’ Ea@tmﬁi GPac]k,l Rylet al(, LI)99a,rBiotechnology,

10, Nt g ARS8, At BT 915 hs,  wt. il.

246, 28ffr.agment s (Chanov et al., 1999, Antibody Fusion
Proteins, Wley-Liss Inc.). The antibodies can be of

b i 0 1 15
antlbodf‘nlﬁoﬂe%clé@iﬁ Hnﬁlﬁ‘ﬁ‘d owht‘xf%zﬁi&tl $4/BG §el§ is § ﬂﬁmﬁﬂﬁéﬂjﬁﬁnoclonal

A2 "and
anubodag@enaia Ve 0h 4rrehns ambidy semednoed e antllody has a molecular

weight L% ogcﬁhzﬁél? tﬁ;@ ﬂl?(?a?i#ﬂ é(.DE 2 S ngllst?{l\agg :ﬁwg ﬁglét a %qulhB%r\k%céllams and

a total ofﬁmlrﬂlsatﬁderbﬁdgéshat are anti bodi es agai nst different
surface antigens such as CD4, CD20 or CD44, dlfferent
for exa

paricul ) A1 BERER dr bt B g SpEal §eptde o prbtin or a

- peptide V PeptldaOgHptiel) pidtdih %S%ﬁﬁelﬁ‘i’ piteiatbinfBhtiaNhd MEAEF) subktance. The

agai nst_vjral protelns (e.g. anti- RSV, anti-CW
correspepdingdiglogisal rapcromolerylgs P?Da@ﬁ’é%'ﬂlsb‘{t?‘fp%fg%hﬁo 75 % (w/w), preferably

-betweerﬁ(?‘.b%)@?ﬁﬁ (@ﬂirm tfie EAPMaSOSGhS hoRder! 6&13\4&“3{1@9,' fiie rpﬁ%om is, for
A | example, 0.01, 0.02, 0 03 0 08, 0,09, 0,1,0,2,03 ... 0.8, 0.9 eic.; 1, 2, 3, ... 8, 9, 10 efc.; 11,

12, 13, ... 18, 19, 20 etc; 21, 22, 23, ... 28, 29, 30 etc.; 31, 32, 33, ... 38, 39, 40 etc,; 41, 42, 43,
.. 48,49, 49.1,49.2, 49.3, ... 49.8, 49.9, etc.; 49.91, 49.92, 49.93, ... 49.98, 49.99, 50% (w/w).

- Particularly advantageous and according to the invention are powders, preferably spray-dried
powders, having a proportion of 1,4 O-linked saccharose derivative or a sugar mixture

confaining at least one 1,4 O-linked saccharose derivative relative to peptide / protein, for
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whi ch are held together by the adjacent constant
regions. Qther antibody fragnents are F(ab')2
fragnents, which can be produced by proteol ytic

di gestion with pepsin. Shortened anti body 20 fragnents

- wo2009ARgdRe produced by gene cloging; these fra%‘%ﬁ)z%oyooe:sos

consist of only the variable regions of the he
(VH and the light (VL) chains. These are desi gnat ed

exampl&V 26[7@9?@‘7& Sofrhs aBreNtrormaniopl §1/89f ﬁ?@@%&?ﬁﬁ%ﬁd@esﬂﬁs 36/64,
vari ab part). Such antibody fragnents are al'so

37/63, &, éﬂféﬂe‘&)/é% A HYSEHHE T ARE6E AS(Getel Bt, B6B\A8/52, 49/51, 50/50,

51149, BIRTRLAT /4@%?453@@)4?0%2? R, gﬁ:;g@bg{b‘“%l@ggéﬂ?ﬁf Ba137, 64136,

65/35, 64434, 67//36;:\68/3:&&9/3 1U$6130,1’5],/2§8]@93‘8E 73/25 Mma hsmsaﬁim 77/23 78/22,

79021, %if%(&fﬁeil RSB ITe S S5l Rt YELSeaIn. 89/1dh 800, S, o2z,
93/7, 94/6 | 95/910/4) @@Iﬁb@@ 99/1 P10 35RVES, 9B M. ?Zédﬁdgg 6,99.5/0.5, 99.6/0.4,

honodi'meri'c s¢Fv derivativé'is désigna
99.66/053099.310i3s 99431‘0 2,H19.%40 4, 33 9%/0:0d (i)l ¥f' the Shwespending pader contains

Fv nol ecul
oo . A HUTHEL 40, BT SO g
derivatiow er Hapmigmgmaftud dcﬁﬁﬂmﬁﬁl at kst de B4 d)-lihlesd, sabdtRrose derivative, the

' di ahodi es can be stabilized b he | ncorporation of 30
PTOPW&PSCE | lgaﬂﬂ%a%vﬁ*wgég tive-gubsignes; op ot mpishsseernc b approntigly reduced,

whereby thel g)@pddl&?bﬁl WBJinReddsactKhrdR defil fiivelor fhe sugdORikkeOcontaining at
2005/ 112892 27 PCTI EP2005/ 004806 (Structure,

2,
least ongoh 9 Q-Jinkesl rcgbiress: dasbinter neferebly dmy adeatiasaf betweprs 80 and 90 %
deS| gnat ed by the specialist in the art as a
(wiw).
‘m ni body". It consists of a fusion protein that
contains the CH3 regi on of an inmunogl obin, preferably
If the payders pevopling ite Uherinysntipe rcabiain Wg@ @nalhs»rctthas / peptldes having a
1.Q 1S C scF
moleculq} %{;‘hggls #ﬁ)? Axdrft ﬁie JI] %)Onkﬁ%“ prgt%*a?;@ is <E 8}5 ance growth
factors, rfeg IemmpiEm&fakilﬁ@ tl&fn thd Gltopartiibh @€ pRSeralile Iﬂ:ﬂﬁé‘dhl hedoi 10 % (wiw),

H t, .al 1996 56, 3055ff.
further g%é%ﬁ‘&? jbetwaen Q%@ngge@g gh sk total wgke,taqfeth? ‘powder. Accordingly,

powder@mé&ﬂ&i vaﬁEé/px%saﬁmawfuﬁoﬁ&e@amtofz *9 p4 totg %Ec . 1,2,3,
1997, Protein Engi neering, dire

. ete. ,f‘hél"@?a 4k, . wHA-SVH-Suptch ddtl, 492, 488 0f4 QS, I449HP?/e(W/S’équence
results in the formation of triners. In the fragments
n t I
If, on ﬂmfeﬁél)ti'xﬁxdlha{aﬁ\lz/leit é?glﬂ_hgﬂﬁic@én&y a%tg}’% S‘Z%Bg%léc\%a‘{v@% {)hé; {)Jr: El?{eagﬁtlbodies ora
derivativg éhatao(pdefeiabbt embediofenyc Fhenf thagroeine subdtmcthinsiegade the solids

conten b i e R Ty B0 S5l B 5% o

further pR&GredBeOl@AMSS @Y 50 % (w/wh? fohf dxambRVE1 002, B3, GB?, al...,0.66, 0.7,

1993, Sci ence 259, 1288ff; Pack, P. et al 199 J.
0.8, 0.9, 1.5 gt - 8 948 etoz,glflf,)lz 13, ... 18, 19, 20 etc.; 21, 22, 23, . 28 29, 30 etc.;

31, 32,33, ... 38,39, 40 etc.; 41, 42, 43, ... 48, 49, etc; 49.1, 49.2, 49.3, ... 49.8, 49.9 etc:; 49.91,

49.92, 49.93,... 49.98, 49.99, 50% (wiw).

According to a particular embodiment, the antibody moiety of the solids content of the powder is
between 10 and 50 % (w/w), further preferred between 10 and 30 % (w/w), further preferred

‘between 10 and 20 % (w/w). Particularly advantageous and in accordance with the invention are
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A particularly preferred enbodi nent of the invention

includes a protein fromthe class of the 15 anti body;

nore precisely i munoglobulin Gtype I. In this case,

it is a humani zed nonocl onal anti body having 95 %
Wozooﬂi‘ﬂ?s‘} and 5 % nmurine anti bolgy sequences. E@T%%b%g%ﬁ

a nol ecul ar weight of "approxi mately 1
kil odaltons (kDa), consisting of two Iight and two
der3CBeYeringl §3aRifed Pok@id! n u f (e -

powde a?tl%ul grglb;a}gdv%n?ggeous g{%égd a blgi&l !afj?4m9 saccharose
derivatiwhiarha cegar anixtue poptaimes ot Iqasbbma ﬂ ,400- lmkeﬁaaq:xﬁpttosej derivative to

antibod§ SR 58150, PR s9fis! sOEPIGIAY, 858! 484 YrluaP5OAE Va1, s0r40, 61739,

62/38, 6337, s3/380d5/39, 46/, ‘69!33358/321@9@[?}7@(9(3: 'ﬁ$293 awzeramm P4/26, 75125,
erera

0. 01
76/24, mz%gsww%gmq,glggysiﬁgﬁm B4{36, ,86/14 713, 88112, 89/11,

or 90/16RpRAAUent ly, the proportion is, for exanple, 0.01,
002 0.03 ... 0,08, 0,09, O,1, 02 0,3 ... 0.8, 0.9
etc.; 1, 2, 3, ... 8, 9, 10 etc.; 11, 12, 13,... 18, -
Accordipg, toz@ fgftber cl,'ghod@gnt plos presexgsmvgglong@la@qscto a snray :glged powder,

charsctff in it ¥y a8 oo oS cpyeg® 8 35% o,

preferabd9 b8Byeen 5S0408d 98,9949 (R8y), pillicilafinwpreferiedrtctveash #0layid 90 % (w/w) of -

e, GBS BB b ST 5952 (i of o

pharmaBP&RRAY hétBR Qibsthnde, Qvﬁér&hﬁ%es ﬁﬁﬁ)ﬁﬁ{oﬁS@f HREJsH@bdeY %%Sﬁ sucrose
sugar m xture cont ai ni n | east one 1,4. O 11 nked

- and/ Ors%\walr%g@squtmii%/r( %&W@ referepenpitiedry mpspektin powder and

s OG5 A0 LSRR A, A o

manufag@rE@re3piniing BVdees. A8Sdromgly3 6 spetialisGifi/ibSart B@/vGAhat he can mix a

mﬁlmtg’fgjogit’) ‘4%@\81&%%@%\&2@ Eactlégfs 4 44/6?% 5/ 52%&1 solids content

of a solufibd fo be4phfyed, 5B Atbprop&itidd of 34 Gﬁmk@@/sé&har%% dékivative or a sugar -

60/ 40, 61/39 62/ 38. 63/ 37, 64/36, . 65/35, 66/ 34,
mixtureepnteiing ay lgast opg .4 O-linkgdzecehamee dérivatiyois to ba 9o %.
74/ 26, 75/ 25, 76/24, 77/23, 78/22, 5 79/21, 80/ 20,
Furtherfibtel $he v dks ac3didin to% é@entﬁé/clﬁ’ coritéin bher %}Zdlﬂ-lgnts such as amino
88/ 12, 89/11 90/ 1 92/8, 93/7, 94/6,
acids, mﬂdes gmnghiolpgical ogswcdoglg@ nglpmes od /ot g, 0!99103'/ ef Pugars, for

' examplggogfg pgor g.% engg) e%ts %‘g, gﬁ /66{%5121 \?\i})%/ Pal'ttgf chcggeszérg o’ fatty acids,

stetmdso(@rg eh;qlmnﬂbl‘) g)r phelete birziorst (annEDTQJ) as osrellnd veriaddatiomfale supra).

: t th t f.the 1
Parcicul dipBed et HEPBERS i, ACHOE Fapperatg e cel At o cxample

higher GRAt4) T, Qﬁeﬁ?abﬁ)eﬁ%ﬁiepﬂﬁnhﬁc(%ﬂ higk&HhaRGSar OASlisting of suitable
derivative, the 1 roportion of pharmaceutical active

excipientaisan drcioutd ib&ippentiidedi SHatinober Kb iByeipients” 3 Ed,

2000, f(;,eeqiyﬁl - whereby the proportion of 1,4 O 1inked
acc rose derivative or the sugar m xture contai ni ng

_Suitable protcm~containing excipients are, for example, albumin (of human or recombinant
origin), gelatin, casein, hemoglobin and the like. The sugars are preferably mono-, di-, oligo- or
polysaccharides or a combination thereof. Fructose, maltose, galactose, glucose, D-mannose,

sorbose.and the like are examples of simple sugars. Suitable double sugars in terms of the
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| east one 1,4 O |inked saccharose derivative .

preferably has a value of between 80 and 90 % (ww).

If the powders according to the invention contain very

smal | proteins / peptides having a 15 nol ecul ar
wozooé’)ﬁiz t of for exanple < 103 Da, preferabl ype{vﬁﬁzoé &%6

such as, for instance, growmh factors, for exanﬁ?

cytoki ne, then the proportion is preferably bet ween

% er r :

mventl&l llret \%/cg\ol)ge,o a(':whe steo tt aTﬂd:l&!% C ﬂ&% S%t ﬁlgi %%e\?\gféér/\eﬁﬁﬁgos%, tn?eleznose,
dextl‘lnAstamh@h agd yhe ligowde pmlamlerlp rsefted rae dnuliple ssigmis opopdlysencharides.

Manni@ ¥1§8f< e igglaciitcllo' g’fﬁbu%itél : 'aaoxgg?ﬁ's 1903% est&?%i'tol' (glucitol),

pyranoﬁ[s%ﬂbito{’r iﬂasﬂ;o‘ﬂ BPoeinositoll a2 the iR cdné \WnWr- coflidbration®8s kRBhols of
ot her hand, it Is a phar maceutical active substance

sugars. kbl amino msids  ighidpo dere nstance, a&@meva& YojRe, t frenass  histidine,
glutame(t@r tpglra@{r?llle So?’i ggahc,’o #sf?l@n id } 'v\éﬁn L{H&ft 4§ methionine,

ent e po I's betmeen
phenylz@ar@tle amxioéflﬁe,o/w(md!liv)e bf@f)tﬁ‘t}dtﬂl p'hdngta\imm OndthﬂnﬂerSC(ﬂ/aSpaﬁam),

Mncth§'18?|ﬂ4é)§1g)ﬁ§#%tegerbep e; {)E]:? i tg%?eralgy, %IC gr%ngoa?%s(ﬂﬁe @Qed which
act as Dufferet(6.g; glycing, 0r3hxst1dmé3,an3,/ ot Qusedispersidd agdnds. Haauded in the last-

18, 19,20 et¢g¢.; 2& 22, 23,... 28, 29, 30 etc,; 25 31,
menttoxgag grgg) especiy y, pigdomig atg}ychydrgg_hob@amg@ acids ngh a,ggeucme valine,

1soleucﬁﬁcn§€t8pﬂmb%ﬁ:nﬁw ﬁ%ﬂﬁmnme Jﬂi%rglﬁalgﬂ%)e% \At)ﬁ%}n Alg’sgrg?ﬂsl (r)]rgplt‘oéme for

example, Ipgthe p@rutrarof éhfbmmqmé ntventtdne tmusehddsolensist tpgadlier twigh the 1,4 O-

f r 0,3 %
linked %8 l%?g'se Q{e o%r S %z?rrtggﬁﬁ%g ca}étéxﬁurk%ét\aﬁgagpg%e })/,0 ?51 %ed Saccharose
denvatlfvellhhhbtéelpﬂlﬁ)fmef toelsk azb;eﬁna@@ms 1@re&lﬂ£b132 @t Yoconteration of 1 to 19.99 %

(o), PR RS B 1803 45 el vios Bl penyrabla of Trom 10 (o

19.99 %P QWERY. SThe 6, &ﬁ&b lcz{n 8P iifeddEd @6 aplewecsfsm PR AY Masmuch as the
proportion o O linked saccharose derivative or a

proportmqef LaiOclingied Sé%ﬂhﬂ@ﬁ% fergyative loe aSPsBMBIXMUE coptpinipga least one 1,4

Ok JSFLBIEEE Rl yup P Y BlpBLARy EE e

correspbliddly r&lnedd) so @it 88 solidi2oB@nt G3IhSBowded/rSfm]ts fbd Baximum of 100 %
/ 66/ 34, 67/33, 68/32, 69/31, 70/30, 71/29, 72/ 28,
(wiw). 73/ 27, 74126, 75/25, 5 76/24, 77/23, 78/22, 79/21;
80/ 20, 81/19, 82/18, 83/17, 84/16, 85/15, 86/ 14,
Especna;ﬂgf/ aﬂﬁm@bngs?:js H5Y the ,uschﬁf di9 %J,Q)lfgﬂl- i pol@cpéiﬁﬂd? mﬁ;ﬁhcraexcipients,
urt her "enbodi nent, the present inventiqn relates tq a,
which copfat ong graperp agﬁﬁe Pre%%%mlyelm seiinopig aHag aqidheesigugs. Barticularly

prefcn‘é(ﬁaﬁ’év) peptides %a@ﬂ%% tngO%UBQVMgﬁlE B8R Bleffredtard 884 héAndfup to 15

amino acids, even more preferred are those having up to 12 amino acids, still ﬁn’ther preferred

are those with up to 11 amino acids, further still preferred are those Wlth up to 10 amino acids,

yet further still preferred are those having up to 9 amino acids, further still preferred are those

" with up to 8 amino acids, further still preferred ate those with up to 7 amino acids, yet further

still preferred are thos;: with up to 7, 6, 5, 4 or 3 amino acids. In this case, the peptides used for

stabilization do not simultaneously correspond to the pharmaceutical active substance.

Suitable examples of tripeptides include, for example, one or more of the following tri-peptides:
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preferably between 50 and 99.99 % (w w), particularly
preferred between 60 and 90 % (ww) of 10 sugar,
containing at |east one 1,4 O linked saccharose
derivative and up to 75 % (ww) of a pharnaceuti cal
w0 2009fbsode substance, whereby the proportion OfPCTIEon 5/004806
| act osucrose, maltosyl sucrose and / or glu P
sucrose is at least 20 % (ww wth reference to t he

Leu-LeUGly,"B&SLAT- Al R W8 a1 aﬁéh L&Q E?‘?A/Lkgg)uoi # gt Wl G- Pro, Leu-Lou-

percents is a maxi mum of he Speci al'i
Phe, LeurLauhBrpa Eeu-Lsu-&t, GLCtld:eufiFinuLac Lau-élys,dt‘.ﬂudsqmle'ﬁm I].gu—Leu—Asp, Leu-

Lo IPYREL e 06T (R TRESH LSbol AL i R B varLew
Leu-Mgpizanheefid- nat mtnhéa,@y h&ﬁéﬂiﬁ&,eﬁ el.ai-S&e.dul Leh g hi-Dea Leu-Cys-

SO gﬁ gﬁte of _a solution to be sprayed if the
Leu, L%JBW 4 spiLoy, BepGikd qushewhai-bew lerurAvgskeu, und LegrHis-Leu.
The uséSf3ApepRlslof e SaBhRfoRhiGs fk- )k 8ast. ng Blﬁ—ur ; lé}hA\Je'Ué%gﬁhown to be

saccharose derivative is to be 90 er nor e
particuladyadragtageeuss whergint ¥ cembe pny eﬁthcd‘nil@mng eoincsdaidso tlapine, glycme

T M F T
lysme m)lleecmé () gedlme, thyptophah) methivpie, plgnls}&!anﬁ{eL Proliag, tserine, threonine,

o TS5 B it P el %sés&'g%zwom
Corresp@ﬁ&hgtn%pgpﬁﬂi@ hévih tHe- fogﬁﬂ_ @t) (RS- Xefok eﬁ‘aﬁnﬁ’l@‘ikQG'ﬁ % aid-R0%e, or X-

de SUP Particularly preferred are excipients
le-lle, Hlafi/ iPAiCHlarly gprefasiefe Miegine Jofcan againd be amicopf tieopmino acids listed

herinh QSRS e bl ML oot S R phod RS USROG -t

le- HG-WI@Eeﬂbuﬁd-Iicﬁvim ﬂpéle{PEd,SHé—Ile—PHa,rlﬂﬂaﬂ@R‘rmfﬂe-ﬂe Ser, Ile-Ilc-Thr, Ile-

tle-Cys BT s i aspe i Mo aimle Bt arnltiiedits: B DintLo g Giy-le, Te-

Ala-Ile,f s-Vak Heplle MetTlo U ITb-Prd-0E, NELFBATIR! TIE-GERNE] N&REr-Tle, Nle-Thr-Tle, lle-
or.i )., gelatin, casein, hermlobln and the |ike. The
Cys-lleg Q@%}l‘g'llgr &W@,agq%ﬁhhﬂﬁo Ile~I€Ns T, gil¢-§ee-Tgr lle-His-Tle. Particularly
advanta@éﬂt&%%@'ﬂ@ébﬁ‘?éﬂ@hea conbi nati on thereof. Fructose,

nmal t ose, gal actose, gl ucose, D nmannose, sorbose. and

the |i ke are exanples of sinple sugars. Suitable
Suitableypellymerss inghnds, for exempls, dose raérem m&mﬂmmﬂom as excipients,

polwln%ap&gig5/ | Aﬁﬁ:@% ed ' Qé{ﬁﬂ]& %he l aCt exam Clghaﬁ dSrOXymethyL,

ose I 0Ose an

“hydroxyethiybz ior dsfdl;oxypiapylr d:thylcdhﬁis&hp&lyﬂi&fi sﬁgm hudheasafc& example, fiscoll,

[ | t
srchod B 8 e o By R ] Pepies dextins such s, for
exampléla! 3¢4ibdXkrin ar @bty den Ct Ig t
P al ugl tol) . pgr a?’r%osﬁjfJ mg? ? gflgh?xrtl%lgl tof’ﬁbﬁtﬁ%ﬁﬁgg Pdexmn)’
POIYethﬂﬂ@b,lgh@Olswlné/eomtumder consi deration as al cohols of 5
sugars. Suitable am no acids include, for instance,

In the e AP a1 I G a&; foxaé%lle lnorgelmsict: Salts | "1§ch as chloride, sulfate, phosphate,
dlphosphate? hydrobromide and/or nitrate salts. Furthermore, the powders according to the

invention may also contain organic salts such as malate, maleate, fumarate, tartrate, succinate,
ethylsuccinate,  citrate, acetate, lactate, methansulfonate, benzoate, ascorbate,
paratoluensulfonate, palmoate, salicylate, stearate, estolate, gluceptate or lactobionate salts, for

example. At the same time, corresponding salts may contain pharmacutically acceptable cations
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gl utamat e, asparagi ne, cysteine, |eucine, |ysine,
i sol euci ne, valine, tryptophan, nethionine,
phenyl al ani ne, tyrosine, citrulline,
L- aspartyl -L- phenyl al ani ne net hyl ester (= aspartam,
wao 200d/4 1288t hyl ammoni oacetate (= .jetaine) and the ||
Preferably, such am no acié@ are used, mhi?ﬁ&kggpﬂggmm
buffers (e.g. glycine or histidine) and/or as
such asddoaﬂﬁ{ Sp'o&QSIQthEHlﬁuml Ql%llﬁlﬁl.ﬁﬁi [P ‘ﬁ’ﬂ& dA Plni%[g ﬁ}?%&&%ﬁ‘@dﬁw use of
group espeC|a pf edom nant it am no
correspgrdipgg cafinsh uasom @tucmewnkx ahd stshlllzatmn loé pmtmm is particularly preferred.

Therefckd yg"é“?@g@ g B fB‘?"fﬁ?"‘o“?‘nﬁg Bt "&ﬁ%w%n@?atwtq hgpray-dried

powderp whtohxilongf wItlil Ghepr & @Hﬁkdd@é&ﬂiatd@@ deﬁmwb’ 2Fa Qfl ar mixture containing
ogether with the - linked saccharose

i sol eucin
at least gap i 41 1@@%@0&1@%@6@@%%@ %Phaaﬁnmmgcaé@cmmlbsm contains
aphmnﬁcéﬁghnyg&ﬁgmggggparose derivative has been shown to
be advant ageous, preferably at a concentration of | to
19.99 % 15 (W w), particularly preferred at from5 to

 The pregent guyengipnfhyy relatey torregprast-fiti¢d prvfearweiitlytogéthér with @ 1,4 0-linked

/ L r n_can be increase
sacchar&%v g?ﬂ\él ¥V ()QI) /a ( \I\F(ﬁ- R‘nﬁﬁ%s%rgﬁmmg ?tlth €ast p(?l’gp % g’o saccharose
derivatitg And)tliq ph@eniamu@dd aicise salalanvgtdouRimrond dkUfére dfi phathi®eutically
accepia eexm {;gl @ | east one g. Bg O l'inked saccharose
P rlng? f oL o5 BrepePF 3l of phar maceutical active

substance is correspondingly reduced, so that the

Accordingltd dfunﬂn:m embbdiafent, e frovwmemveRoal reBitek fo @sﬁf&jﬂdﬂbﬁf?@&dcr which
s

Esp | | dvant I
- along watgéh%% 4 -l%%accha%«m%%%vﬁvc&ﬁ@%ggg q(?lg(gére Iggntg@m deast one 1,4

O-linke@%4dcRAON Sorivaii 414 O Bﬁﬁhﬁc&ﬂi%aloicuopgtﬁwsﬁ{l é:t B&ifins one or more of
predom nant |y hydrophobic am no acid residues.

amino goiK(e) praferbly anpgmeine aeiddasas @rﬂ@pter{dp@nhéw ithrig conmetgor Ghe present
tho n

e A o o RASL SRR PGt e L i o

25 % (ww), mefambt}obeamwo akdi 90 %f(wvwh @ﬁmpﬁlaﬂje profstrldBoftén 60 and 90 %

o) PR A B B 2 i e s oy ov 140

linked shethbRogE dedivaiive (b bkl 1248 10938 (QFW)' HhnttRo 5Qdd az?d"tc? getween

|ds further still preferred are those wth up

| - 00 To%admde) ofure barmacenticabr adtive r eldJStilrl@e,t pmﬁeealwlm Ia bmlogmal
_ macrombl%c&lea%a‘am%é gc?talf}fq'%el lgrptogt‘fcgnrs 1%5 'n{axnglqnel fo?&é& % ﬁw/%ﬂj éccordmg

hose wth up t am no acl
to a PF@QS@ thedlplepit, itie portise chff the 1,4 Caliillel] zatdharvsel defiGdtive or a sugar

o Itane corfr ot har paceuti cal activ
- misture HphiARGR §&Pt1a‘gs‘i9ag%¢ra4°égar6§ ds qva@m .l%j étc, feast 60 % i),
| preferaw;n (bbt!lﬂ’%n Jmﬁncﬁﬁﬂwg@/w)oﬂﬁh %fePBﬂE@ 1@ fthd

ﬁ@/ H&%powder. In a
pfgpt i des: 05/112892 31 PCTI EP2005/ 004806
COHeSPCLﬂéHl fmeagion, the proportignpf amige a@és ipaireferably batwedrel and 19.99 %

(w/w) akPile bRl ofltﬁélpﬁaﬁﬂage{lﬂcal b EveElstance is between 0.01 to 39 % (w/w).

Thus, the present invention according to a further embodiment relates also to powders, for

~example, which contain 80 % 1,4 O-linked saccharose derivative or a sugar mixture containing at
least one 1,4 O-linked saccharose derivative / 19% (w/w) amino acids / 1% (wiw)

- phannaceuticai active ‘substance (80/19/1), or, for example, (80/18/2); (80/17/13); (80/16/4);
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- Phe, Leu-Leu-Trp, Leu-Leu-Ser, Leu-Leu-Thr,
Leu- Leu- Cys, Leu-Leu-Tyr, Leu-Leu-Asp, Leu- Leu-Qu,
Leu- Leu-Lys, Leu-Leu-Arg, Leu-Leu-H's, Leu-Gy-Leu,
Leu- Al a- Leu, Leu-Val-Leu, Leu-Mt-Leu, Leu-Pro-Leu,
he- Leu, Leu-Trp-Leu, u- Ser-Leu, Leupd, b@sﬁm
WOZOOSFLIS%-Q%S 5 Leu, Leu-Try- Leu,ggeLeu- Asp- Leu, uﬂ% thoe:
Leu-Lys-Leu, Leu-Arg-Leu and Leu-Hi s-Leu. The use of

(80/15/9F >g80ﬂ@f6?1dQ§0/‘Pﬁl7§ h?s@?ﬂ@j al(sdfpﬂgj»” @/ﬂd/ﬁ))x-(%mifnbj eq76r19/11);

ave beeh shown

(70118 l%vﬂﬁﬂawé&xu@ O/ Mol 2 (10/ %/ biih ('@éldd hﬁ?, 610/ tEMb'?)f 670/ 641 g (70/11/19);

(70/10/2%?“ {6@/2@?202 (aﬁoﬁg?ﬂ&{‘ qugﬁi;/% | E‘oeomgjg @é{h‘?%@ '@ébﬂ%ﬁc (60/14/26);

(60/13/2§§t;| 60/10428);0(6041,1/19% W' (50/,10/3Dy si B&;talh&m KBNS !(hbée‘i‘lnsofar as the

stive s BPSipole bt BB e i PESY b 16 cxamle 10 99,
9.9, 9819asmstyiz d.1 phenyy a4, anisne-omet hy) @€l 4 = @%@a”oadﬁos 0.4, 0.3,
ri met hyl anmoni o- acetaf e, Correspondi ng tri-peptid

0.2,0.1 HhQﬂ ﬁg?gt 871G, 004 @03.0%2, 6. Gi%e()aé\lwb Iagcordllaglbf(ﬂl@pns(portlon of
1,4 O liH%&f %%ct:ﬁ%o [iel%anlvé %D%e 31;.1%{' q'?&ﬁ\%é 081%1%{4 ggtle(?rgcegg O-linked

can ag e all no a
sacchardse defivitist: @ae be Emrrezexénjglfﬁr exafigld, GD]O@}M Iep.1 f&O—ZQ@DBI (9.8, 80.9,

1,02, .54 PE 4R 258, LFILSR, e ik o0 pog 97,803,

89.9, ...|8%91, 188:93h &9 9Re-. HB B P 8o b, esdrbgs‘é%/w} |s% i!hlafeth-gh§um bk fhe weight
15IIe-QIS IIeIIeTyr Ie-11 Asp, Re-lle-d

proportipnseof] the ipdixidupl powdes cwonqmserqlat@fsmpghe ﬂmem@s)/oﬁ the powder is a
I

maxmlulﬂ @f 1 F())ge/uatﬁ/lﬁ B),' eh% _Iay@%_tllo#l o? fﬂxihg_?egle%?é ﬂlet% Sli ﬁaletg’%é: {)L’I%P!él]’t%h of the 1.,4.

O—Imked Isecch@gtse Ideel,valﬂnkﬂeoTr'ray-shgar nﬂetup%peﬂtmemgl hte{@siu oht el,4 O-linked

saccharos deM atlve ammo acc% deI e Slas: | curar ! Xb b
Rdvant ageous Pt épﬁgté Srngf gt P]ilaémﬁée &aflv; agfive substance can be

correspomdhl)gl‘yl%ic&pteﬂd |redied,f or theoehePleRzhe f)i‘ﬁ)@ﬁﬂmﬁé bLaEindRidukICehonents

xcipjents, 20 polyvinylpyrrolidone,

rei nbefore as
: mthetoﬁ’iﬂ"?%‘l‘P‘fé’&“‘ﬁ’éPfﬁ‘P%é&w‘é’hch as, for exanple,

- 20

25

30

hydr oxynet hyl - hydr oxyet hyl -, or hydroxypr opyi
If the addelihfi®d heill @ %old&@in)é nﬁEn abdading $6 ri’tu%?ﬁ-)r hftbdRXAIBbRders with a
fiscol|, starches such as, for exanple, hydroxyethyl -
proportion (Ryafrlok Polieke| sageharash derivativg or irmganusixturs contgining at least one

1,4 O- h%&ﬁf’@%&m&x Qieﬁdfﬁﬂ%fdﬁt Ipast 25 % (w/w), preferably from 50 to 90 % (w/w),

hydr oxypr opy odex
paruculaslyf pxbfmy:ti efrdrer6(( @ 89 & Galem! ()N pronbfticme(bmftbmnl‘:‘ to 19.99 % (wiw)

i Y50 b Y R S e gh 0E S5t BE R L ot

: phaunadéﬁﬂl&! hétRre sﬁb@t&@%,epreﬂmpb Béfide / GHIIASRE BSiBpliant with t{n% invention.

ydrobrom_de and / or nitrate salts. Furthernore,
Prefcrabbbﬂ&&dfrrgp%% ehiselpupineting toilho8 e |(Wﬁv)qr§ny&mr poctemedt 10 to 19.99 %

-~ (wiw) moﬁlg ‘i’&hlcsoﬁﬁé bEis %@vd@?‘ 13 Q ’1t f{hgt ?;tl rcﬁttﬁe weight percents

trate;, succi at e,
of the uﬂc&edilaﬂ eomparEnst gyesrmtdaammmh bﬁm % (V\Uﬁ'ﬁlzﬁiﬁﬂmémnore according to the

~invention, pow£rs with the following composition are in accord with the invention: 80 % (w/w)
- of 1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-linked
saccharose derivative / 10 % (w/w) of amino acid or peptide / 10 % (w/w) of pharmaceutical
active substance (80/10/10); (79/11/10); (78/12/10); (77/13/10); (76/14/10); (75/15/10);
- (74/16/10);. (73/17/10); (72/18/10); (71/19/10); (70/20/10), wherein the proportion of the
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par at ol uensul fonate, pal nbate, salicylate, stearate,
estol ate, gluceptate or |actobionate salts, for 30
exanple. At the sane tine, corresponding salts nay
contai n pharmacutically acceptable cations WO

112892 32 PCT/ EP2005/ 004806 such as sodi u
Wozoog}?ﬁgsy um calcium alumnudh lithiumor arfoRE nh}?f’(}qﬁéqﬁ

exarrpl e. The use of corresponding cations in

pra§SSRLIALE B L08R F 08, 3 BRRFHTS 5 o comoie

9.99, fQLB,tSh&,I@ 'énb@zdj oene.1the, &neseﬂm Bﬁﬂelnt i 08, 0.8] @Y.es 0lgs, & 0.6, 0.5,

d he 1,4 O |inked
04, 0SB DB a0 T 0d k% oo Ricks 00kcsHwamm sgominely the
proporﬁﬁn e8| 008 inked chéhhﬁE@gelﬁadﬁg;Q@f 2 §§%a§j ik Eaéﬁalﬁiﬂg at least one

t he pharnaceutlcal active substance tontal ns
1,4 O-listkad mebameccbﬁnrvytlmﬁueaw@assdalfoz eximplep tee8e0L, ... 80.1, 80.2, 80.3 ..

05, P00 a6 SR 6,2 AGAEE OS54,

89.7, 8918 89.8ugd9.91, 8919!’2389!:93]t A 89.9) 88198] 8RSIY% FABY)] 54 that the total of the
ed s charose _derivative and the pharnmaceuti_cal

weight QUGS B ARES: Do HemBTicoloio Rep s 100 % (k). Therctor

. powdeRRam®e %ﬁdvﬁg% k:b(m I AL LB RIBAEorNE 1td 'tlﬁ:rlhﬁen"t‘iﬂg 80 A (wiw) of 1,4

. one or nore Pts. According to-a f
O-linkednprsgharase de@%lvpr@ls@nswanvemurg reontairEn@ sit tigast one 14 0 linked

sacchaiSE AP 3PN S MO £ O ok i, ) Gpbstance
(80/1 9/ ll)% A8%1%RR (.30/4 7/30;- (80fll6eY); SIS (BOE1446); (B80AL3/V) (80112/8Y) €80/11/9);
conaE RS B S g o

(70/12/18) t(’wm 1/@9(}; I(poxemz()) | @ot10123); C@On%mzy 0(50/1@?2\% RG@@ G/QK)- I®0/15125);

relates also to those

(601472 SRV GO )5 GRS APOROHOR B U addition of Sty excipionts

or salts{ ﬂ%!y}opoﬁfo%fcﬁ{tﬁnbl Y AhReA A28 g%{?\gtnﬁ-’: é%\g gﬁgmi W})%lre c]pntalmng at

I cularly preferred between
least 0!.16 41.4- Orlmkedi siacloieseodeivative, v sbleveinorand / ou gattarmacetiticadly  active

ai, ni ng at |.e i nked sacchar ose
substar 30 o, G SpapREy aliied 53 Foe rog g Rimpriors i individua
compornisds tl&rtdta[ gived@inariium OF I Bewyd % (Ww of a
pharmaceutical active substance, preferably .a

fur, SpROUE G, G et MR DYes 1o 0DO TGP, 1 BB dih - lnked

saccharb& dedfativerdres SapROHIRRY codthiBinBO4il 188 e 1€ Ollitked saccharose
O linked saccharose derivative Oor a sugar mXxture

derivatiyp o pAPHgesatrreieebly emeentides,Cidri sybdlivatian cifapayeters that contain a
pharmaf SR KP ol aRle bEAKIOT B rlde plial §98or A THER thereor.

erence
The prasére ppewdgrecification mentions yondi Gfgaxﬁmpm&%rhmrpeﬁaﬁees which can be

used to ‘ﬁﬁ)%or‘g}l e OAI Oafﬂmkeg sacclhgrsosclz ex?vratezzrg Eng ekt) lsellga? %Eu\é\t%?encojﬁta?nnlgg at least
one 1,4 O-linked saccharose derivative for manufacturing the powders accordmg to the
invention. According to a particular embodiment, the peptides, preferably tri-peptides, are those,
which contain at least one isoleucine, preférably two isoleucines, or according to a particularly

advantageous embodiment, consist of three isoleucines.

In this connection, powders are considered to be in accordance with the invention, which have
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25 (ww) and the proportion of the pharnmaceutical

active substance is between 0.01 to 39 % (ww. Thus,

the present invention according to a further

enbodi nent relates also to powders, for exanple,

contain 80 % 1,4 0-linked sacchar osep@@finalobiess

Wozmsﬁmsg;sugar m xt ure contai n? ng at |east one 1,4

0-1i nked saccharose derivative / 19 % (ww) amnino
(a) a pr%%bcfoi.géf a)Jt leé%z( M4 (ﬁﬁﬂ&ﬁ%ﬁ&%ﬂ&@hmﬁﬁﬁw@r 5M0SI Biaere containing

fdr exanpl e, (80/18/2 (80/17/13 50,
at least 6301 4@-nx)ked\m:ataﬁ5b dedenive,3s @@2551:6 %), guetgrebly from 60 to 99 %

- (wiw), I{“@{?P%’(ﬁgyl%?f [(a?)%b% @Potf@%% %\?/v@ @)a%é%ﬁ% gf 1 %9491% % (w/w) of

a pcptxdé tbrob ﬁn- Jf@{ dé, ait&lar(yﬁﬁéfﬁﬁédlﬁi—xso(eﬂﬂhddmﬂ(@) 0 01 to a maximum
0/ 13/ /

12/ 18 70/ 11/ 1
of 74 % (@@WQ@‘] 12 arm@g@/tlfgl/ ag.i)ye s%@pq_eg pga%%rably%@egé}%z rz)tem The fact that

the totaE ggﬁl%eqfngg%duaé gg{}(g_sié%g% gﬁﬁ%%i/ﬁé 0%?1)3%) %(()(?@'/c&:!)'é ﬁ%pg}%ﬁ 11(1) rthls case, too.

' Furthermores hasbrdifg ichdsdnventisnfpawdaes witle s fglevipg compepitipr are in accord

with th%}veetgii%,gﬁ%f d(g\%g? gg P [nagtoo/r%( EQ\Q% hgﬁsdt &%%a%seo/&&%twe or a sugar

nuxturegeolltmmn a%]e&t 2né,13 D-linked saccharose derivative, / 1% (w/w) of peptide,

8,0.7,...0.66, 0,6,0.5,0.4 0.3
preferaldy 1n tbe @gm of @Btn-gep@tyle, 6ve@6furtber0%rc?e6reg me 5,0[5:&018 Eontammg tri-

. peptide, O?%Eicfl‘%(lgﬁy @efe@&f R-shoRabite V N© %1 (@PRY bf PharAfacedlticdl active substance

accharose derivative or a su Xt
(89/1/1Q)0 (R RO GBHB/ L0KASE/46H0; BH/B)) (BHAED):; ?%%&fnék §ehfr1o); 819Ny,

(80/10/963r '()ésgi i](Y&)sg‘?zglﬁ’@gj g‘ﬁﬁ%gﬁ (g@/lzé/g@)é @%%gﬁ (73/@6)@@% (73/17110);

(72/18/ 8@9 01857 1/8610)8 ¥hefifn ti%é)propoﬂloﬁgqflpha&ga@un@g ag,tlve substance can be
5, 89.

6 7
reducedigors 10 8.003% (il v exampiggs 995 9. 64 0aq 492 0. .. 9.8.7.6,
5, 4, 3,59 1t hap.ot 08, 8UM 0b.cbhe 0/ @I)10.4, 03020, anSOSl)fO a8 6. 07 0.06, 0.05,
iAdi vi dual omder conponents rel ati ve d
0.04, 0GP 0.6 (BOUIENY a8 WRRTIMEN B PEORPROhALje B OHREE Saccharose
denvat%g AL St?lgon o;{tﬁkf Jc]:ﬁ{f ﬁﬁ@%ﬂb&@ bofie 914 G3nked sdddBarose derivative can be

propor i nked saccharose derivative
increased, for &agmie, no $0.01¢e.. cﬁﬂrit,éﬂﬁ; 8\(@3 at 80.82%1.9,dHe 83, 88, 84, 85; 86, 87, 88,

o, b doln PSR oL ey, S0, 50, son, w0,

'89.97, 89.08 b@9 OBR(WER] csacthitqhy tc&ﬁi&ﬁttﬁd vdelghe gupedions omtlha:garldﬁe the dry

wei roportions of the indivi conponen
s of e Ao Byes e man B hit G i AR, Pt il pllowing
compogiﬁ]&lp gu'ea%lsg éc%aﬁizéﬂs Ty cflllcn favehttiR §00% oA Bft 4 l@asft Ltfnb hg# O-linked

ment wth a proportion (a) of b
sacchafdsé |dmhest1®aon hasase dishirg zontainieg ap leashHnend. ﬁtgﬂ'é‘ked saccharose

: denvatglg:}-tlga(? 8N)2($f ala]?ea tgg,g{r]gfﬁxgxggz a(lt’r14%?tlhé %ﬁﬁp&éﬁr&:’?@%ﬂ&?m—lsoleucmc

/1% t(er/ of0 ceutdédl taceivd aubs;arme aBenpay (805H8/B)0) (86/180),0480/16/4);
sonsisy ‘GonsBl TIPS ka8, (ol t Goftutt; *HoOY); (ronsi;

(F0/17/13); (TO/16/14); (T0/15/15); (T0/14/16); (T0/13/7); (70/12/18); (70/11/19); (70/10/20);

" (60/20/20); (60/19/21); (60/18/22); (60/17/23); (60/16/24); (6O/15/25); (60/14/26); (60/13/27);

(60/12/28); (60/11/29); (60/10/30), wherein the proportion of tri-peptide, preferably of tri-
isoleucine can be reduced also from 10 to 1 % (w/w), for example t0 9.99, ... 9.9,9.8,9.7 ... 9.3,
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i sol eucine and (c) of at least 0.01 % (ww,
preferably 0.01 to a maxnmum of 74 % (ww) of a
pharmaceuti cal active substance, preferably a peptide
| protein, are conpliant with the invention.

rably the proportion i sol eucine is
wnzméaﬁ&ﬁ further. preferredggo to 19.99 % 2 88P§$ﬁ%%m%%6
the total solids of the powder. Here, too, it applies
thtt of al ,0f ot i g per t fi at h 0 d
02,5118 185U 2CL oL U, NPRIEBIE L1 A9y, g nt
accordnEglsrtthe pmpbmona@fqﬂradhmum@l tabitve subviande, preferpdwddryepidd hprotein

e o kel SIS EOTRT 108 52 B8R NS o5 363,31

38.1, 39'@@8\@“ | Y£39r  BH4IG85 585! W € I8} BRIoNI, n@%twﬁ\x/?aéﬁthﬁ’tﬁﬁe total of
I'i nked “sacchar ose derivative /

the Wergm pmpamods ovithorsppactiéo theldryumngsy of) thefpoper i h?aQ: @Wretan of 100 %

(wiw). ﬁ%g? (i%i/uiﬁ())ﬁc’ Ht) %ap{c%?e {%3%10611@/8 %ﬁt}% (Zt%% %%?T&ded as a therapeutic

active {ubdtail&y) 1§1)cferélﬂj%/tﬁe7tr1—@épﬂd(3§’ 22rdid/ W0}Yo 1 ((WIW)L 4 ]:é):)resentcd herein, the

(70/ h f
proporpol A 0 L P BB 20 ol LG, Y0y s et e

1,4 O- Iﬁ‘&&! YR BHORIRACAIVERAn ﬁ%& Be %réa?éiltiﬁ% ;fd%;@l'é} JAQ, fo@eﬁang:fl e,%onstant
(ww), for exanple to 99

active sybganc’g proportiorgof ¥) %{w/g) p(gvdeqs cam begnary:lfactured bavjng g pg)portxon of

6
14 O-foify sapottped Hepariy o iy Bgthg Chyhingfe Gt sdlpgpnd ¥ O-tinked
saccharasdldatatraofngf. |, 80i% 803r.0/80:8; B@A, B, 82183, B448D86j 81’!(&8, 88.1, 88.2,
sacghar i eal i . JTLXEUre containing at
88.3, .. @aﬁ %gaﬁg zﬁ\ég ﬁgﬁk&g’égﬁﬁﬁb&%ﬁl Tivative can be
i ncreased, for exanple, to 80.01, ... 80.1, 80.2, 80.3
In addition, ad0rding 80 a%Furthd, enddiB&t RBdordBig, toSfie 1&7e,nt1818 the powders can

contamgtgﬂsé)ddcﬁvegglb%tan%g séch aga‘v@en 20, %{9 6@,?90 Byi ﬁ%hggm@% 8%’ and Pluronic
F 127. 8%he® arcB%ed $reBAbR M0 { %ﬁ&ntra’iﬁnt dradorh [ED1L-00 3l%% va/\f/ﬁ EPartlcularly

wei ght proportions with respect to the dry mass of the

preferrghizdepraysdred owdeshijch cpriainsfad leest ong dwo@rlglkml s%clﬂfﬁ@% derivative

o R AR Eh o SR L Dt D i

Tween @8y prefetdbleinar concangtion of férm O icohl & (W/ng , at a teasisactivagubstance.
1,4 O | nked saccharose derivative / 19 % (ww)

AccorlgFRRELLEE by 0B SEYADS S U g e

a MMIh 884 /151/ VIMABQF bdhBen 1 ﬁ&@id—ﬁ{ﬂ nefefrﬁ:@!f BethBn 1 (1&95 1#d.9) ;
(80/10/10); (70/19/ 11); (707181 12): (70/17/13)

(70/ 16/ 14) ; (70/15/15) (70/.14/ 16) ; (70/13/17
Accordimgforpfurthier embasimanty $ip prosers/imggmgioh e %tﬁfé)?ol%’f%’ ied powders having

one of Eh%q/f;%ﬁff% lms {egg‘jl;%}%ég ‘s?%h/]lg /2 l%ﬁ%cste il }%l tgtﬁgeratllﬁe of vitrification

of gref(tﬁOM@/@Gﬁ Cepventienal byl rthq cmregporfdmg pewdenk gq:qw@ng do thg invention
hove ke O BB R e R L BDAR s e

value can also be higher.

Furthermore, the present invention relates also to pharmaceutical compositions, which contain at

Ieast one of the spray-dried powders according to the invention and described herein.
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| east one 1,4 O |linked saccharose derivative,
i sol eucine and / or pharnmaceutically active substance
can be correspondi ngly adapted, so that the weight
proportions of the individual conponents in the total
wo200di1¥®s a maxi mum of 100 % (whw). 20 A furt hepr/mp2005/004806
enbodi nent of the present invention relates to the use
of at |least one 1,4 Olinked saccharose derivative or
Manufe@tur8YORE sphryHHEE p &b doP@ndto e abknmine 1,4 O |inked
saccharose derivative and peptides, preferably
The presénit 1m®ptidndpmyidéoals<samhﬂﬂ1d,dzm inmnufaf:turinmiae of theapray-dried powders

contaipn a, phar ceu.t' anc ef el ably
more P?mmP‘ﬁE?P}f oii#g’a?edamlb% gm pr e.Iﬂctﬂ i Shpcetized “in Y that
solutiol/Rp&Rfon forl BRajihe RRtaikAE 8 WhasPRektddar &Itiv@ Rub®RiticeARd dbJeast one
way of exanpl e several tri- peptides, which can be 25

1,4 O-linked seeqbierose deriyativet9fea FURATONIXtWRPIGHHEH #F deast one 1,4 O-linked
ri r g t

R e

temperitine), pmrefteibdy at actesipaghire dfhEB6/9CE nipreferablic betwgem 986@5-"(3 and

o articul ar errbodl nt eferab
040, P sispiblyct « Egemoear 18 BPEs T, ThE TFeast desputing to the
inventidS & R étﬁmpl&él%f(fb?sé’diﬂe)d {nVBe IFS0ARIPE ES S ctict w&wmfaﬂem to several
to a particularly advantageous enbodi nent, consist of
examplgfr ee i sol eucines. 30 In this connection, povvders are
considered to be in accordance with the inventi on,
rintpIE NinRAY Sw i %QQ&&%%Q%@%P&I o FZR0Bé 0;%%&@@6@)1 dn that the
proportion of at least one 1,4 O1linked saccharose
pharmagenticelactive s@staaces nﬁ¢meM¢bg@dnnmr@mﬂlgcu1&t is disgalyedipghe form

ot b DTSR SRS, e B 0RO, S of v

reSpecthre aktvabibgtahco Itﬁeﬂéraﬂp, Bareved Mﬂw)qns (vh1)h ap]:[r@fp'bf il oprefefably from

to 1 % . pt i d prefera
359 b S Wik it hues iR et gy Feftion bevipg e pH of
4 - 7.8 (Sparfieialy &ivﬁntﬁg%hé'ﬂlﬁ‘oﬁiéﬁfto Zs%u%aéwu&e siulality, the pH of the solution
phar maceuti cal active substance, preferably a peptid

should fbephadpwithe PTing theeptidelrroteins e AIPOUST SOIRHON FRlt GORITA joptionally

=

add1t1o§ﬁ|v'v£§r-&'lﬁ{)‘fé of ..Lﬁomoéucﬂoa@ é/ecﬁ&’(ew)ilc ki@ Shé Mk hfo? example.

her nor e, accor ng tot e i nvent i on

Lower pdmhetsssumht 5 nivthanol, |atheinol woppEsi(ni om iae-eropaneld cur the like are

i SRR S o PR 0% o
water-soRIBIAbitiaiig sib!vehﬁ‘ aEHe lids Jmcﬁe@ ini fhi @r@a@ Gbhitios alsualiy is between

derivati ve, tide, fer
0.01 - 2h& EHwn mfe@bmbetwﬁt %— 15\)) iy w%?ulﬁfﬁép@ y Gftween 0.1 -

5% (\kﬁ@f g:??l%é;@on'teﬁ %@ttﬁée gic":e:g%gréwergﬁ b;&/@y dﬂ@& bb&HERWrdte manufactured

tri-iso
stamngmah raceptiwsaolwon| hwmmswlaisqnopc(rﬂm mf 10)’/0 (w68), 31380p; (wiw) or

200 %g@yv /afggi?'ec%% §14 %g de E%‘/’5'::/1‘65 /Iril'ozlfact(.ée sq éWI 8%11 qv}e%ls solution

having a solids moiety of 10 % (w/w)

_ Typically the excipicﬁt or a mixture of suitable excipients as described hereinbefore by way of

example is dissolved in a second container with pharmaceutical grade water or a suitable buffer
solution having a pH of from 3 to 11, preferably from 3.5 to 9 and particularly preferred from 4.0

to 7.8 and mixed in a second step with the active substance solution. Then the
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(80/10/10); (79/11/10), (78/12/10); (77/13/10),
(76/ 14/ 10); (75/15/10), (74/16/10); (73/17/10);

(72/ 18/ 10) or (71/19/10), wherein the proportion of
pharmaceuti cal active substance. can be 15 reduced

from10 to 0.01 % (ww), fqr exanple to 9.
WO200411d8929 7~ 93 9.2 o 138 9. 8, 7. 6 %%E@P%P?B 4806
2 1, ... 0.9, 0.8, 07...066 ..’ 0.6, 0.5, 0.4,

solutlorgs%%enamﬁés acgus‘dic&) t\?bl; \%ﬁsxr § 59 %Sc%dch It {%g?%gl?a}%ac?ugc%%r?dgnwater or

. a suitabld biffe s&l.uﬁoﬂlh\hﬂé(@(ﬂjfbaﬁlﬁmmﬁ)ell gefératsly ifioen BIS ta 9sanggrarticularly

m xture containing at |east one 1,4 O linked
Pﬂﬁxﬂgééﬁﬁépdggz%erlvatlve can be increased, for exanple,

to 80.01, ... 80.1, 80.2, 80.3 ... 80.8, 80.9, 81, 82,

Hence, &Re &ésen@ﬁwc%n ge]ate§$® az%cgg)deorstg&ngﬂogug&% 3 sp%’y amed powder

charactggzeglntbgg 92 89 93 ... 89.97, 89.98, 89. 99%(W/W)

so that the total of the t ns
Pogard PEATPAEFUIFY SR b kg p@wﬁgﬁ Spetlicinin e saueous
chlutlcQqus/ Bdndlon) - Accor di ngly, powders with the

omnng cohposition are also according to the
b)ﬁvenbn@ o 1B6reYof WANO-tifikal sdcehsbseoderivatide @hoserk dm the group
saccharose derivative or a sygar mxture co
PRSI ke Lomppyngs sdereneraligsy a5t Tl ok St e sogar
MtMe QbntRnRRPE U&hst Rn8f 6F alds¥ B4t OLlifkePt dadéharose derivatives are
particularly preferred tri-isoleucine / 1 % (w w) of
Bissat ﬁ@éﬁ'@emqné 1%&4%@@@@54‘89/@@%@9‘?“19/ 1): (80/18/2);

e

-ﬁﬂ%gegdoliﬂa)mn Zﬂé@sgbﬂe?l A O-ﬁlﬁﬁécﬂsﬁ:&ﬁ}osc (éatiet 1Missolved/suspended
(70/15/15); (70/14/16);. (70/13/7 (70/ 12/ 18);

etv@)ffww)lutw(rm/@wpem these gt5/Be30) ©  (60/ 19/ 21);

60/ 1 0/17/23); (60/16/24); (60/1
éibO / 1% lu lélgﬁ}sﬁ%‘}sﬁ)?) con%@m(ngopxiez 5 oTe( %g A 1‘? (}gjmked saccharose
(i@(%&l@é%?ﬁnd b ﬁ&hﬁc&tﬁﬁapicﬁﬂ@ Edls@incOfrelsplay@bpid @perature of less
refer - isol eucine can be reduced al so fr% o
11(;111&@0{]}2 @\@pﬂ,pw/qx@ﬂov@mﬁﬂaémp piefergbly betvgeey 604 0gndd g)% C.
9.3, WD 20051112892 36 PCT/ EP2005/004806 9.2, 9.1

The 1 4 (} lnﬁced %accﬁaro@e d&vaﬁve gan glso be 9 é)al]t da sqi-gLJr mEsiure, \g’ir]]lgh contains at

least oxm:hé mhﬂgaldysamherom dma@wgrﬁmnbﬂsaaomudmg éi<P sv&éﬂbiwgar mixtures -

e S EATOEE o FEERE B R P LB Al i s o
the sugaﬂxnﬂctur%.catﬁﬁmta&?; alo&é ,wxﬂﬁthe 36& 0dinkeBSicchadie HeriB8ive, one or more of

38. 33, 38,4, .38. 5, .38.6, 3
mono-3gi-gbid / %fgmvwand% i i pgdpnty Do o8 gpno- and  or
disaccAHAROH hfaRSfaltuki &erE ‘i’s bRertidy MARScdifteAt ST 1O WAtion, for
I's a maxi mum of . Upon reduction of the

examplsr eygar mlntmrqsfcanrbe q@ecbhadeg (lmsewroses lardase pnd sagrbgrass, wherein the

- 1

porer GBS g R B o, ety
> 55 %@D@)ﬁpaﬁi&ﬁaﬂy preferred > 88 % (w/w) or more. Preferably, the sugar mixture is a
sugar mixture designated as als Nyuka-Oligo® LS55P, or abbreviated LS55P (Hayashibara

Shoji, Inc., Japan), which contains at least 55 % of lactosucrose, a maximum of 25 % (w/w) of

lactose and a maximum of 10 % (w/w) of saccharose. According to a further embodiment, the
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powder compositions.

.30

proportion of the 1,4 O Ilinked saccharose derivative
or a sugar m xture containing at least one 1,4

O linked saccharose derivative can al so be increased
in the powder. At, for exanple, constant 10 active

subst ance proport| on of 10_% (w w) powders
WO 2003t act ur ed havi ng a propa?tl on of Op%?/ﬁyggsmmsm

sacchar ose derl vat ive or a sugar m xt ure cont ai ni ng at

sogar g §0S et TyshB GrieBREE NNGSOIEN {R60ES Byl 1o,

(Hayaslﬁﬁara%oﬁ- in88Jadan), BBicR.containS@t Bdst.88.% oBBotbsudiSseand 38ndimum of
88.8, 88.9 or 89% (ww. In addition, accordl n%l

10 % (‘F/év )a>ffkthSﬁ apd saeshatpyre RurtBErmgre SRES fEXres compERd ) (f combination

of giucs{}f? aﬁ@\qﬁ V\%'é %@%8 el%g%n&s@ﬂ, 65&@1?&%%&%%12{1%@& mono-, di-

and / oxapolyﬁcehamdm: Thus, bP TermFhefs dleapzesems énveptiar, ealarb ogrrésponding sugar

mlxmre%%:gg%%r gcéo%%lp?rggmal??sgg sv.bca%ﬁacclé%?sghglgg aret | ll'o?!’rlugtose are

suitabld, Q@&steirDMe plopdriidnl dfphRdsy aaRhaa1eRl- Gﬁrd)s\éahth/&sp@f toathe total sugar

sugar m xture Jgontaining at | east one tJ In d‘%‘@
proportiona RET ALY o o JHIAES TR PRCOTBBE LS 3 eg@w w%ﬁﬁn iment, the
respcctRfEW% \Aﬁoﬁmnyof' Jlu@sAOREERBRGHA-Wcdbe fRPLY 1827 (R $Pthe total sugar

as a tensioactive substance. 20 According to a
pmporttqmr Aeeordingitodi frether, pnefaempaemhodh@glt ithe suigar M@rlﬁ a sugar mixture

B S RO 0 0 et 550 MR 0

(wiw) chgdwadylngld mala)sﬁrlmi:i‘tsé te iz ireant 15 Oh e)v/lw) eﬁ eaucharose and between
5 et S0 I L e St s B B IR 28 venin

- a sugarafiAh@e edil 51)!0 s CeAMRpduEae S@f (HélishitatL 8hdiD ne. O.fapan), which
: greater than 40 C. Conventionally, the correspondi
contaulp@mevt§5%é‘®m|ahg“—0ﬁ)d- el aramadiesylofpcpsse apigea %aea rﬁﬁn{l’ﬂ (wiw) of

sacchar%%%ﬁ@r ok nﬁ{o:f'% &Fa% Jo d Wg@f Fﬁgos% ?ﬁg&@_g&n nglt 2'03’ b26 to

hi gher. Furthernore, the present invention relates
The excapsut ¢ontphar hyh Eelinkied shcchuwpodirhativesor asigahmizge gpriaiging at least

ono1 AT BB TR L ARG S5BE R 25

and 99.B0C¥ ﬁ%@%&&@ﬁ@&w&ﬁﬁﬁ FCind 199 %(Wﬁvd’),efuﬂﬁé@fe&rdbéﬂbetween 60 and
0] ers _accorai to . the 1 nyent ent

90 % (b Tashop dabis efvesnndd Ao Sigh (Beb e LSPeey torfhe solids

conten §f thi @161%? GEOE. 8 JRAVE Sb3tanfDEScERRRBLE i Shdmg! 2%3%13 0.01 and

ereln ore. The nethod is characterized in that a
75 % (sipicbmAbdpe s &0 1 and 456 Ay vy pasiowledly mreferably between 0.01 and

ose derrvatirve or
specialZO B !k Bt iPcaphble Qﬁ&tarmmetuﬂingftt@sblunbmhuspensmns to be sprayed using the

powder compositions described hereinbefore, which after spraying result in the corresponding

30% (%]wﬁ ﬂrﬁg gfl:'lsi)g% %ﬁa ecgolhdg cgr%gﬁtt &€ sﬁﬂgona or §u§3§1¥sm?xnt% R s])ra%'ed The

. Thus, the present invention relates also to a method for manufacturing a spray-dried powder as

described hereinbefore, characterized in that the solids content of the solution/suspension to be

- sprayed contains between 25 and 99.99 % (w/w), preferably between 60 and 90 % (w/w) of at

 Jeast one 1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-
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saccharose derivative is sprayed at a tenperature of
bel ow 200/ 120 C (inflow outflow tenperature),
preferably at a tenperature of 186/96 C, preferably
betmeen 186/96 C and 60/40 C, for exanple at a
enperature of 180 - 150/95 - 80 C. The process
WOZOOS&&%?(?R‘dl ng to the inventioff is more conpl etl/kF2005/004806

descri bed in the EXAMPLES sectlon with reference to

ke SERSH B B i R AR S e vonion
relates tt@ ah thespOiiiid oG eMbil C thaReleliv@ SHOSHaANER, sBh&S Gfoﬁféhy of the
bi ol ogi cal macr ool ecul e, is dissolved in the for

solutlon@psmnﬁ@pm He seraygst eansains prphammasaiiseliactiss| wubstanee of between 0,01
and 75 ‘?:@g‘gg lppé%er%‘lgtﬂéﬁvééﬁl | Ldd Yo 9@@ &)gﬁﬁuﬁ% 4}9&:rabiy between 0.33

I've act1ve substance. ered
and 30 %dviw).ons with a pH of 3 - 11, preferably from15 3.5
, are used. Wen manufacturing inhal abl e powders,

-9
cordfiR s K e Bochl ol B efl B p s sl Buspenmion hovine o
solids combatluf |(h] o, ledsh@s W(\O]ﬁN)I he exohpleiletiveca U %G(lwwl)m) of at least
The aqueous solutio

t the pepti de/ protein. )
one 1 46&Hn€f&rﬂaa?h4rcz§ﬁtd@aﬁaé1wr oo TR SREBBINE By Ige gue 14 O-lnked
sacchanfﬂsr'f:géi’e‘?’l‘J(zitlv'?t’,o LYETh a§ ll@dgt {01 %C@&/%‘ epre?ér&lﬂ{]‘% 61 Q6 15"% (wiw) of a

, exanp Lower al cohols such” as net
pharmaesutiead @Ictlvqasuhgamer, p(rﬂferably aémlggleqzlamﬂrqm@lﬁculhewlmwf%ed and

sprayedzghgr%r tthg H)tzﬁ thcS é&ccfgsuﬁ %ng‘}i)é\%?n} @é) Wk (&rY\'?)t SR respect to

y cont ai
the solidat c&mteﬁt)lolﬂ'kﬂhe spr@arsohmsml memmnghe solbneﬂxredocmbgdlmmt a spray

solutlont(g%gw?l 105¥1gx?1g§ glﬁ? s%gp%ggﬁl |8¥©rglgas?et ﬁ?}dio " e%ls_acc%%roos/% derivative

~or a supRhikGid SedediniEak eEabbye Pat @ﬂﬁﬁe@sakchafto% ddeW)lve bﬂatt Ib@t 60 %

context of the present i nventi on, spra i ed powd

(i), Biefceabhe beTTae O Bt 9Q Pl Piscanh (BPhO S t«adé 2o (¥t phgfmaceutical
active sn@%{gg Z(ﬁg%%bfj%})%l@ pon%lec]aq) r, ; egl ?édga%d @&%d"’)wherem

reeze WHEr S herb
the totahwiithé wveight pacatsoftthe golummfm&msmmem isa mcakmmm) af 1006¥ei (gw) with

noi et y..of 10 mﬂmb Typical ly the excipient
reSpe‘:tB)rti‘éS?H%;tcﬂ’?tgm ﬂéeiﬁpfaé’bﬁol ®Rci pi ents as descri bed

herei nbefore by way of exanple is dissolved in a
In addiSes ciebrdidpttai the hedittefqrs alesomibed powdbrs gicastdingatoethe dnveation, the

sui tabl e byffer ol utj.on havi.n Hof _from3
solutionfugh@mgh g OF B! ecopline i hepaveRebpaarging epapth prodiment

containd 5 Brmdle 8P ﬁa?ché%tl@JlH/ d¥L¥fishié Bx iSRS AV SR ofrobe &f@lts. The
active subs?ance sol ut’ion.” Then the WD 2005/ 112892 38

exctptemmmlﬂ@nmaclé&;In@piidml@abge maltso gugass, plipds salty of organic

acids arkd %e%nm%p sol i ds content using pharmaceutical grade

Preferably the spray solution contains one or more of aminb acids and / or peptides or proteins as
additional excipients in addition to the phénnaccutical active substance and at least one 1,4 O-
linked saccharose deriva'tive or a sugar mixture containing at least one 1,4 O-linked saccharose
derivative. Hence, the present invention relates also to a method for manufacturing spray-dtied
powders, characterized in that the sqution/suspension.to be sprayed, with respect to its solids

content, contains (a) at least 25 % (w/w), preferably at least 60 % (w/w) of at least one 1,4 O-
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a suitable buffer solution having a pHof from3 to
11, preferably from3.5 to 9 and particularly
preferred from4.0 to 7.8. Hence, the present
invention relates to a nmethod for manufacturing a

ray-dried powder 5 charagcterized in that;
WOZOO%E‘&%C%H cal active subst%gnce i s dissol V%fa?@%}g%éﬂ%ﬂgg
i n an aqueous solutlon/suspension b) one or nore of
linked gabé‘haQse d%l-‘i%n%%“r s?lﬁgrsrglxg\ﬁg '(:X% mlm rie%%?@nef 12'8. flﬁ'l?ed sa?charose

C osucrosé
denvatﬁrel,cﬁx) sbew@erenrm Iaﬁcb 89 09 su (Wﬂs)eofbdt 18ass G@e faminbOadid mum e at least one

talnl st oeof these 1,4 i nke
peptide3Rd et yoet bt HOGT v 8% mumagiracidivs %\“}gta%%déaawﬂesaﬁf suitable
excipiefid @hi&m%cﬂhldﬁh&:@ﬁtﬁ!dﬁf %E&b&ﬁle Gits, [ PRPRAA! arSankilE adifd tMFbe found
subst anc€ ‘and 1, sacchar ose derivative or
under thmccﬂgrg wclm@ogwémgdnttbﬁ mmgloat' i Gigspatesh epegifivation. The peptides
h [ l.ve
meniof2 WEH SERABEATH HEFLELALE, L aREhYEA e BRI gasiion
even 1fd)e phhemaeltidal @cnivsustpmmee seltieatpaptideng one- or nore of
1,4 Olinked. saccharose . derivative(s) and the

Aceordfg it BlerPd ub SRS SBGRTtroR B PN Bikpot Rrign o o least

one 1,4 ©MRREd kabcRIrosdPd@ivaiadbya bglavaarubdédthifng al BadtIme T4 O-linked
The 1,4 O linked saccharose derivatjve c n al so bhe. a

sacchargsgy  eivalive u PRF 9F x AR, OhnPBMOC GRS 78 dtrthere L3¢IPSRE-  Spray
olutmﬂslﬁls&nkﬂoﬂé‘% &ﬁi@ﬁ%ﬁ%@mﬁ%&oﬁ@tdﬂ(ﬁc sEHA RISt includes (a) at least

correspon Ing to sui tabl e sugar mxtures 20 are nore

25 % (woviplpedfotahlyde by P%%(W)\/V&fyat dcaSéiMH@kah descharpge derivative or a
sugar Ty té & 1nD1?1fg af! 1e‘ést § 1 4 (5 ‘ﬁ“{( saﬁc r?setdﬁﬁwaa%%g a@h ‘Pt&‘ﬁ%&% (w/w)

can contai n; "Mth T sacchar os
of amud;emdsa(d) \afd aDIbﬁst@IOlm’é r(er/xo)‘ of apl@macetitieal atudive substance, preferably a

acchari des, nthe addj tional . uti ation.o
 peptide B Sk 15 B Anibalze dHA KRS AbGRARCHIAR. P REREEEal active

substan@@‘ﬁgﬁﬁsscdsé 1§3ﬁ1%fe$551§%@01 118 2t iR BRSP4 9 i(wivie pdRHaIIY 0001, to 39 %
exanpl e, sugar m xtures can be used havi ng

f o
(wiw), Mhetcisstle (0Bt thesplids moisties s acumamumenl 1 &.dn iy e, e specialist
is able Qc! gﬁgﬁitahtgﬂe QJrr oﬁ&fdﬂ%ﬁ%& /A’M(l V\flihv‘\% tﬁﬁ@ﬁn%twé@gtﬂ?gp&%r@l go that the

proporti
total of(thd w)r,ds pmpbnmnls a&rd maximefoerfr 166 %Lwl&a % (W w) or nore.

Preferably, the sugar mxture is a sugar mxture

| If the H_r%%'ggo @@ggﬁ cﬁ e atg%gﬁo 1ds cox?tﬁl?) o??agp oéutlacblb rcﬁW: g\ﬁb%gance is, for

exampleOrd % @ﬂw@hndl gasSpropdtidn Gf atl logst 664IC, ﬂMnktﬁi m(xham‘smd@ﬁvanve ora
25 % (W W)

of
sugar mixture containing at least one 1,4 O-linked saccharose derivative is 80 % (w/w), then the

specialist in the art knows that he can add a maximum of 10 % (w/w) of amino acids to the spray

solution/suspension.

According to a further preferred embodiment, the spray solution contains, in addition to at least
one 1,4 O-linked saccharose derivative or a sugar mixture confaining at least one 1,4 O-linked
saccharose derivative, one isoleucine as a further excipient. Spray solutions/suspensions are

considered advantageous, whose solids content includes (a) at least 25 % (w/w), preferably 60 to

90 % (w/w) of at least one 1,4 O-linked saccharose derivative or a sugar mixture containing at



10

15

20

25

30

| act ose and a maxi numof 10 % (w w) of saccharose.

According to a further enbodi nent, the WO 2005/ 112892

39 PCT/ EP2005/ 004806 sugar mnixture is a sugar mxture

desi gnat ed Nyuka-d igo(r) LS90P, abbrevi ated L890P

% ‘{}éashl bara Shoji, Inc. Japan) whi ch contai ns
WO200p/4L2892 88 06 of | act osucrose %nd a maxi mum ofC T"szo%loo"’g%

(ww) of |actose and saccharose. Furthernore, sugar

s ofl SO TREL S Aot T T30 48y MR s

least 0.09 W(\ﬁﬁf)ldf A phadnihcUtRET adiRE Gabstdhice ?rﬁ&@:lfy aQfeptide/protein such as an

ysaccharides. Thus, in terns of the present

antlboJ) vemexagple. ol l'@dargmmgglggﬁ]@n Rbarmggeutical golive pehstance in this case is
prcferagg{:@)gi tc'oeﬁi n%g(m%nlf %?%XL% g?ll efaraty 094Gh 8994 (w g “{) ag a factor of the

arose, ucose an ruct ose are
concenthidsreofithe hd (p)-ﬂmkmlrmb@laroeé defivative gt a sugacmihlit oexythnung at least one

rose th respect t.he tot ar_..proportion
1.4 O-FHECFEANO 5 IGRRATG Bireincrme TR of i 5ORoH pPReions s a
maximBhe 10084, BIiARtiasE; ke scbRlist iRIRE &k liy/ 819 E@ﬂt@ﬁﬁfh&ﬁrcflforrespondmg
gl ucosyl - and nal tos |- sucrose is at |least 18 %

powdei(smﬂz) fincopune ke pisieht pgqvgﬁwnww@béwﬁp@h of fectolids mEpppgions is a
maximfim| $ET {1y 2P ‘gj@r rI?dthggpl%gb zteﬁ v 4d8he M, I;JE&I(!S céhtent) of

sugar m xt u desi gn I ng Sugar
pharmackistical hitba rsab@hmp iis, fbm@campllea pl@ﬁ/)s (wm anld teoptopprtion af at feast one

d t.
14 O mvou bl ol i8Ry mx B P RubRE Y 1B BSR4 ©-tnked
saccha®Bél d@n%{vw/ i#)800% (@@e)) thén deugsiliand the uatlane:s that he can add a
erms of the pres i nventi on

Furt her
maxlmgmg%rlﬂnfrnz‘fff}f)@f fokrghaiete apey S‘a’gﬂ@gﬁ}ﬁp?rﬁ@nsljgar S(r)
(Hayashi bara Shoji, Inc., Japan), which 15 contains at

* Accordi@aft a Rth¥e é%d&m%tuﬂ@%ﬁluuoﬂ%’ bé spraydiitdohQsié] alofl GiBSHE least one

bet ween 48 and 56 % (ww) of _saccharose and not nore
1,4 O-inkad sagcharpssy derivative PU @ouigar FHxire, eqbaping ph doask onpileh O-linked

| sacchafR0 HENativB, dne’br Yadrk BE RilpSie F' argit%ﬁib ﬁ’e@h&éé%oﬂfa Og isoleucine,

sugar m xt’ure containin ne 1,4 0O-1
particukakyc pafasd Tdlsoleatciny eSq1mt1d11h eors glspensomé Suslpﬁengﬁmd g pansidered

scvanc B Gthopt R RBR-G: ) ooy or it PRy BB 58 ol of a

least ohceu weeninked aaﬁhaaes&&rﬁéaﬁw ) a s@@&tmmlraednymﬂhgfae lcabd ohe 1,4 O-
tween 80, and 90 9 respect to the

solids. .
linked é%ﬁ?h@ﬁfe deriviafree, dp) é;ro éS%t% SHIWTHA Epsafidesesralie it isoleucine,
to
and (c)%&ﬁ&ft"b e )’?g@/v@%f ngel'{gﬁv\g%&éug&% ‘]ﬁ_’@tgﬁ: dsti%g% \'Zs?refe?a’iﬂ)/ % peptide/protein
such apdot cmiréfp ! qntlbtﬁdam a&bb!;cub’étewgehofi)ﬁl@ $0¥ad$obr013ml%5( ia/apaximum of

pect i ds n of ,t.he soluti
100 % L0 fER GoResti L raPatiboff SR pllfeif ih R B preteably
0.01 tbsa mb adalie eg M&ﬂl{fvﬁﬁ%uf)tef@aﬁlagﬂ epltutwms(‘smpsmu €aesor of the
' to.be sprayed u the 25 powder conpositions
concenifatgy pE8 1K dKBLTGFEOsRRRFAE OB R S SUGSF B SPBLRIRE fijeast one
1,4 OlifiBed® UdRABY diMGtive, wherein the total of the solid content proportions is a
maximum of 100 %. In this case, the specialist in the art is able to manufacture corresponding
powders and fine tune the weight proportions, so that the total of the solids proportions is a

maximum of 100% (w/w). If the proportion (relative to the total solids content) of

‘pharmaceutical active substance is, for example, 10 % (w/w) and the proportion of at least one

1,4 O-linked saccharose derivative or a sugar mixture containing at least on 1,4 Q—_linked
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' parﬁcul%f)f

powder conpositions. Thus, the present invention
relates also to a nethod for manufacturing a
spray-dried powder as described hereinbefore,
characterized in that the solids content of the

wornfh, o5l Suspersi on 12, 0% (Fprayed contal e hELiggg?

(ww) of at 30 |east one 1,4 0-1inked saccharose

st JATN500 B, 4R o S SORL L R 1 105 i

maximufCcohar®ke (Gew) vet i tiepepfide,orpiefgblyo d@naiiisicupinef etor abe spray
nbodi nment, the present invention relates to a
solutio FR%%@Bndlng met hod, characterized in that the solids
content of the solutlon/suspen3|on to be sprayed
As alreé@%éxht[b‘ﬁc& @ﬁhamﬁtagédu@ af tlibcédl&’tﬁm§ Wb Bt 3praPedOdre RRAER red and
01 and 75 % preferab bet ween 0.01 and 30 %
sprayed(wwﬂ cpfabthmn ralnsl ieP Mﬁ@blwb%@%éﬁ apd 33 pagicylgly gpyeferably
between 40 7 %gienguf‘feq §rs H{ %&% TRAGTEL e, Qfsgéctllcﬁmt in the art.
presen a spra "o, suspen3|on havi ng -a
T yylcalbro thedmlxzamhenf mofga(m)orairgdtmasalts% rffernswsiems lors bexasipdven to be
%ﬁpn 25 t0 99.99 % (ww of at least one 1,4
34YRRAB®Y char ose derivative or a sugar mixture
containing at |east one 1,4 Olinked saccharose
Typlcal@ﬁ ﬂieV@itxhlﬁEn axdipieit) andtproRis éorend Tordeathvpiwiein joF ﬁé}ﬂfdﬂ tik determined

%,.( W of 10, phar maceut jcal activ
experimgiiply e ffefs ew\\f%w of, ths aneg}oeaqanﬁah OBt IFast opg additional
excipiedfP U bA.E W6 §8pARE thé Podxed prdﬂ@ﬁfe@'sﬂcﬁ la& d&#&l@ibﬂ&? dnf€flow, while
wei ght percents is a maxi mum of
maintainipg panetior iphibitinn @‘@Bm@gate(ﬁ@mﬁpnof the spray sol ution.
According to a preferred enbodi ment, a spray

Sprayin?‘i’é &Bﬂe%’o%ﬁ%ﬂﬁﬂéa}l gﬁlkﬁg i fBr é:&H C&@g’t | fifkht ﬁ@uﬁétu&ﬁ by Niro

east one 1,4 O saccharos ve
AfS (S@bQ@, PE)t Bﬁehlcbahcmenhmg Gmble éElBWdﬂ €H), ar Chd Mkke&' he optimum
... Sa rose der atl st .60 15
conditiohf TPLARRT S0 S5, Sk Sl FeatsB% (PR ol Wiy dptgminea
experiméftally (AU typlically ploat @ﬂﬁtgah Gat ineftCfakosesushi Bs hitogen argon are also
preferably a biolo nmacr onol_ecul e,. i s .nan facéé%f%.‘l
Sultableaﬁa addjtians e ‘Wi’é'r‘e‘g'ﬂmgt tSRPERTHE i detepaingds; igRtheey ¢ inlet
tcmperaﬁ{rc taH@ tﬁ@h&'ﬂét ngﬁéraﬁi’bs Qi%&ﬁ'ﬂﬁl% ’tlostht"S1 témﬁ%'rz{ﬁi@' s@ﬁsﬂ@% 0/1’ the active

respect to the solids content of the spray
substan@olsud,l aaph ay » faptitiof ithorstatiGzeans Usengswllw ligettempemtyed 5r3d ~ 200 °C,

while thggq‘i’tgl %ﬁl?)g \ggﬁs en raﬁgli'i@ h §y é}dt%glgccmtex to'f th‘t %rte%%t m%gntmn an
inlet terhpr@nte mp@w@mdﬂcnglmo— astbt(h and eﬁrbawrrt&ﬁperammmm 100 °C was

used. Hg{x}avq?r J(Srls[m éllr.qg pg;m h?éﬁ?ﬁfgzg tglf gtgtleln}éprggu%ee g% 31? lter 6( ‘% preflgra?)ly 60—

185 °C, and an outlet temperature of up to 120 °C, preferably 40 — 105 °C, depending on the

stabilizer moiety. Spraying is done generally at a pressure of approximately 20— 150 psi,'
preferably at approximately 30 or 40 — 100 psi, for example at approximately 30, 40, 50, 60, 70,
80, 90 or 100 psi. '

With respect to the Biichi B290 spray drier, the "liquid feé'd rate" is normally between 0.1 and

. 100 ml/min, preferably between 0.1 and 30 ml/min, for example approximately 3 ml/min. In this

connection, an aspirator flow rate of 20— 40 m’/h, preferably of 3040 m3/h such as, for
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exci pients are preferably am no acids, peptides or
their salts, sugars, polyols, salts of organic acids
and / or polynmers. Preferably the. spray sol ution
contai ns one or nore of amno acids and / or peptides
roteins as 25 additional excipients in additio

or
W02°°5(162£?1e phar naceuti cal actif® substance ancPCngPP@a@?“os
one 1,4 0- linked saccharose der|vat|ve or a sugar

examl"%e?? %‘?@CO ta@éﬁzgtg% Vécse‘?a—é@é St Ff’e pPE& &Sﬂ’?y PR aprprigptely 0.67

m’/h, 1.08hAhes 190458°/h Qave H&ﬁbﬁﬂvﬂﬂbd}ﬁ&i&xﬁﬁwﬁtwﬂﬂs spray-dried
powders, characterized in that the soluti on/suspen3| on

to _bhe sprayed, with respect to its solids (EP{

The spragsslied #6ive aybstapos @ygmlaﬂsnm/&(wwly %@P@F‘a’bl’%f" fraiadtions can
& %@ﬁc! ﬁ@ﬁa BRULIE39% 6 bb
Optlona%gb uly 6%¥)élltg%2§8ghl I nke gj(g ar 0se derl vative or tatnamore
umfonnsu@gduai rwattrtnoateubnt&arfomgllmortsemsfer&bbeleis thaD2|% rﬁwéﬂ) and thus to

improve?%% ?a%glty Pg gtac E‘%]evse FF%?{')(? aggt gegrﬁ%rloye nga pggld?r rt{ ertles such as
the temmﬁﬂtdtedﬂ' v&ﬁﬂce(tﬁa)t, Bdw la@cadisp&sﬁiltt%'](lw/wﬂdlﬁxfns af the post-drymg process
active subst ance. of suita

ce ut
must bee&fi‘?%?%e 0 dhat the, P te ﬁwaltaﬁ@eétftttl% iy %E%ewalﬁlné'f Sighificantly

_mcreaseﬁal'ﬁlﬁs @ﬂféﬁ '1@%1@1‘29‘ Wu@cbﬂ%mﬁ@%bab%gcme&lééna% as, for

he sec ovvders according to the invention I n
exampift, the uﬁt?a@%l?ﬁ?“ﬁ?ﬁé@ﬁ&l@aﬂle ﬁpraﬂdempe pttn@égbswiftmomeﬂ formulations

are man[&? Cf&%% tp?(gc:egs%ggag C?Po%ecp g%geﬂ:?ﬁg llﬂtﬂ 1 %&gdtf‘éﬁ (at low relative

humtdxtp}t a]’m'e;ﬁem:t oﬁlsec@nﬂaryeirymg&hﬁ{es dt possibled toi Burthepedneathe moisture

content 3 i RS AEEhGPRL, T ADE A A A aE e et gl e arving
Surprisifkly! ﬁkﬁi‘é §@€&féﬂrﬁﬁﬁulgﬁ6ﬁsV Thd ¥RcipiEntd Bl Gad (HE Mibjéce matter of the
containing at least one 1,4 Olinked 10 saccharose
inventiogefabiligeitheabrosing, @ien ghpen- ewtlrawtl REPCaTsi d sigEee GPRdiEens.
exci pients. Spray sol utions/suspensions are consi dered
advant ageous, V\,hose soI i ds content i ncludes (a) at
gL irte SV oy ey EfQTBAions0 to 90 % (w w)- of at

o o el R BROE G s BRE hr

residual SRQENEIEHE of ﬁhtﬂétaltﬂ%f{wlx@ﬁ)nokmh@y 11&169 0% (W/\#D/)andq:freferably under
am no _aci and | east 0. %, (W W)

6 % (w/ Waﬁ%é’éﬂf?f%(l%é]@t ﬁW@’*@ﬂ%ﬁfawo‘%’é f%ma'@tl9n8ahafs a residual water
content RERIIEES BY QA1) pattclliafl @'(@: ¥ B3 ‘% Wi BB fost -Bﬂéferably a

proportion of ‘pharnaceat active stance in th

| remdualcvmer c(mtqent of detrizey 02 04d 26 % (wei). Fommolaticn i%V(r\W avv}ower residual

.01 to

mmstur? Iggneg%l igiproyed § Eaégt , &V@%gﬁg%na/ohs qrage, ol %lurtﬁermore the
-dried pré®&atpovdte fomattdtins 8 thel ifvaliiof at@esﬁ?dﬁlfy&@lgm’seoplc that is, they tend

correspondi ng powders_and_fine tune the wei ght
to abso'i?r‘@ﬁ’é?’f‘? GAm theis spragndipgs. In order to prevent this, such powders are usually

stored in containers that exclude atmospheric moisture, such as blister packaging. Surprisingly,

in the selected formulations of the powder according to the invention, it was found that the

- powders remained stabile even in open storage for a month at 43 % relative humidity both in

terms of protein stability and inhalability.
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starch (approximately

total of the solids proportions is a maxi mumof 100 %
(wWw. 20 If the proportion (relative to the total
solids content) of pharnaceutical active substance is,
for exanple, 10 % (W w and the proportion of at

| |.east one 1,4 O linked saccharose derivatiyv
WOZOOSQEJ%%‘ m xture containing a > | east one 1,4 Pﬁq‘ﬁ%ﬁ?ﬁlamg%

saccharose derivative is 80 % (ww, then the

The stal%ﬁ%%% aﬁtﬁé‘?‘%ﬁbﬁ‘%ﬁr}‘%@?ﬁ%&%‘ﬁ%@%‘g F%Eitnﬂag'e é‘%)?ig%dgf &o@%ﬁﬁfﬁ@ protein

. from thé extttneOdtessds dansy Sitay-dbyikie atd Stofige.tn the Abskhdeesf excipients, spray-

. preferred enbodi nent, the spray sol ytion contains,. in .
dried puse; grafsip fomplations dam cxigpve agerbeAssn Karios JETRILwith processing
such as gl@ﬁ,' SRLSHCREs Al th 'tﬁe?aiﬁ%{eﬁhﬁér%e@éau:sg 884re@hi8n (up to

saccharosé derivative, one |Isoleucine as
approximatelyr 3. fer 6% qegespptes)Siwiing sty divines inlsibeensieninsecandary drying
consi der.e dvant,ageous e. solids g¢ontent,jncl
op to GRIBSHERTOD SR UBlepa Ll TREpE Bl SPRLEChY UGS of e
stabiliziff hfdrale&asl oD R prowdind; hiasedagsdspattafonsaionascewadt(bf epppsximately
a sugar mxture containing at W 2005/112892 42
11.8 to 3ppmq SA0%SE6EY¥EYt one 1,4 O linked saccharose
derivative, (b) 1 to 19.99 % (ww) of isoleucine, (c)
The prefidtfbd aprayl BRI follmBdtiofks (0¥ the . iffenBloP BA] IR ESHtEC Mithakié Pk protein
- substance, preferably a peptide/protein such as

an .
- fomiulations; papahle of sedusingrihe dornmien pf gereeatesnbath felipaving spray-drying and

mﬁntahgﬁgpgﬁgﬁrﬁ;fogagié%&y ﬁn&&%ff@t@ﬁ@st&gﬁé %n?lvfllﬁ;&/?e[n' WArtue of the spray- .

to a. maxi num of

drying pudefsebsaiplent Ge@bdary 8618, (oulw)appeoximitelyt 85 tf apprexinately 1.8 %

ncentrati on of t

cagreBaffR P I PO RGN RN P o Q0 ragin fogulations

In the daséd oDd pirkiCdladReBiIRNOEE Sefay @bhdidfon \UETEI T5 Whesldtive diumidity),

" of the solid content proportions is ITHXIOHU{;I’] gﬁ 100 . .
forced giforpge pRPUIBCadRE ProfRTep SATHFUORS (P CHEEAGFTZEL DT (sgperionity
(ageregdBUE 8l rUkithaledy riﬁfﬁpgﬁbreﬂima@é?ﬁggfls%ﬁﬁ}g’sﬂ F@ret %Fex% étmulations

wel ght "proportions, so that t total of the solids ]
(approximatgdpr 182t 189% agardgates) ofid 130 adal¢goug)) refar¢ncehformulation with

oS85 FLENAYEA 5P P Sblgl o

formulafion, prevdntalid Bxbeplerd [The bidifion bf fi-isbleadic iarke sprayisolution results in
. .. O linked saccharose ger ivative or k(gdﬁugar m ét Ure. tv. onlv th
a significapit PRIVTEIeRt Iny by aprogyaamic prepariieal dhe Bakdiappgsinely, only the
combin&Hdhk (Rt | b&taleS aBRasO d WAND. 1irk38 saddh8ros® Qi dtive tanl Niritibdleucine, in
art knows that he can add -a maxi mumof 10 % (w w) of )
particulird o} 568 eind &ri-isoleubise apd h$oeR prd irvisplovcipe At ahle tomressk s the protein
. 0 furth odi nent.. At lot i b Fati
oo 5 b 5 TRy 005 304 ek et Lombinaton
describeglaia CNar(1$3 144 ubivg thiteicite witls ffinossi( k2.6 e aggregaidshionydrpxyethyl

east, one 4 l'i nked . . .
i 118.6 ‘% aggregates) nor the trehalose Vd,escn‘oed in the prior art as an

outstanding stabilizer can protect the protein against aggregation under the particularly

challenging conditions in combination with tri-isoleucine. Both the LS55P — tri-isoleucine -
fonnulations and the LS90P — tri-isoleucine — formulation are ciearly-édvantagcous vis-2-vis§ a
saccharose — tri-isoleucine formulation (5.6 % aggregates) and saccharose — lactose — tri-
isoleucine formulation (8.8 % aggregates). This is even more surprising, because lactose is also

present up to 25 % in LS55P along with saccharose. It is obvious,-that the negative effect that the
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_condlws (¢ ﬁel ¥E¥ (- SBRIOB

saccharose derivative, one or nore of tri-peptides,
preferably tri-peptides containing isoleucine,
particularly preferred Tri-Isoleucin. Solutions or
suspensi ons to be sprayed are consi dered
t ageous, whose solids content is (a)
va3mm§ﬂ¥ preferably 60 to g % (W w) of athpégﬁﬁgone
1,4 OJ i nked saccharose derivative or a sugar m xture

rcducmg % [yc{(])gc i) l ifr%)te?rq Staé?é%g A)Q? vv? V%&r@ﬁe%at?@%&#% RE 1 4 O-linked
saccharpsee l@ivatity it lthe tape| dfuhe rMeS55Padwdt (oClhe dbctdsmaike (boﬂim% A higher
%} m% of a phar eutical active substan% l}greferab
proportipn, g tlfr%rlffpﬁﬁ dr rfbe spear merety of the Ampider foppulaiionp dyypyen more
advantdYE&IsTo prblit §t£51 b(@ée L4vpSBihdaidkpPrortions is a

maxi mum of The proportion of the
harnaceutlcal actlve substance in this case is

| Fomulav@ﬁewbﬁh yavea gignificant siebilizingretiect vy the ingpmpprated proteins already at

- relatively GidsAM Io n%&@ﬁ?ﬁ?%fg% n%%aﬁ)dl.{l%t(? LRk af W(,Q 95 9% relative

oncentr saccharose
humidltjegrstabaiize\peotems avaugar the ohg tefmawiemomslﬂgahlw rhiddes stapdeed storage
d saccrfg derivative, wherein the total
fﬁ%ﬁbportions is a maxi mum of 100
% In this case, the specialist in the art is able to
After s@palibragidn reitlc oyubeapemd ifh@‘-w@ék\l\d&:%gea meldéri dey t comeitione at 40 °C

oA e B BSH L o S5 67 S s
are chrﬁﬁc@ﬁ&rea Wi @E@biae chbRtehO BapbRixall. S8 B34 CaBtRale}), Qﬁaegaally in

0 pharmaceutical active substance is, for exanple
compm%oevmtb)pwuq%pw@mfampm b8 % agesesgicshne 1, 4
' O li nked saccharose derivative or a sugar m xtur e

‘After e%&i‘i‘i})ﬁ'tleh Qﬂi}mastubk Sht {Bﬂr-gveék Qotd g@ Kgder ey %Qﬂﬁ{léri'szeﬁ% *¢3("vacuum

EP2005/ 00480 saccharose derivative is
dried staxage) stabilityl), tthe popder ringilations tchetaining kBT amh &puni@g sugar are

£.10 % f t4ie,PERL] o
characERCE] by SREICEHE, St (b ¥ LRt espesially in

compaisdinUittopurs PP powders Sppadxt eR0Y dpreghtes)ed, it s
advant ageous if the solutions to be sprayed are

csse 050t Ok SuLRiGY .00 08Ripls B 455 ol saion o

 approxith@E1§ 3815k ¥how & Fg&gﬁeﬁuﬂd@ N % dter SuduaP iy idpite rsubsequent filling

S stens are we nown to the specialist in the ar o
under cagftesthraetmaonths stprage pader §fy M@F’Qﬁﬁ pic o8 °6p a%m@ eﬂd 40°C.
salts as buffer systens has been shown to be

Lsssppéﬁot%f U{rﬁ{shbéuaﬂé/ 8({16@9)6%& IBAD ﬁﬁb | hrmbiBBor@PhbWiHE a MMAD of

exci pi'ent and protein cont each protein or

| approxpnq:telycfe9 ipsn dad er ﬁmmpﬁxcl&(fr@hpﬂ r0|f rﬁéﬁit %l dfter sﬂaefcb-ymgd exhibit after

| at.i.ons of th fnven ion can still cont
vacuum égjguflg Fhth suhsequent, Zjl ing under 71{]1trogen after ec—mon%s storage under dry

- conditions at 2 to 8°C and 25°C aggregate contents under 1.9 % and under dry storage

conditions at 40 °C (3 month stability) they exhibit aggregate contents under 2.6 %.

Furthermore, the aforementioned LS55P (80 %), tri-isoleucine (10 %) and IgGl (10 %)
formulations show, after one-month open storage at approx. 43 % relative humidity and 25 °C
(O_i)cn 1-month stability), continued low aggregate content (approx. 1.3 %) at almost identically
low MMAD (approx. 3.8 pm} and identically high fine particle fraction (approx. 59.6 %).
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excipient, in order to inprove the powder properties
such as dispersibility and flow, while maintaining
superior inhibition of aggregate formation. Spraying
i's done in conventional spray dryers, for exanple in
|,prent manufactured by JNiro A S (Soebgpgrplifdoosgos
wo 2005/ 2 eehni k- GrbH (lf'| awil, CH or the like. The
opti mum 15 conditions for spray drying depend on the
% vﬁﬂags RRAB S aFhfRI3.8 pm, a MMD of
LS90F (§@§‘§%8&ll lﬁﬁwkﬁh‘h ﬁ/ used asaﬂ)he gasp but
approx. 2/8€fidy HASL Fins ltﬁhm@é ﬁﬁbtidnogﬁﬁppﬁﬁrgm %r afealspoy dipingatxhiit after
In addition, the spray -drying tenperature i

 vacuum deyies withdbschvens EHS Wisetiairogtafi ape manth gk g pand goroee

under drg/t&gn(ﬁ %(t 2tt8 35 o Gnd 86 <O 0o nloRiti(d) StabATPLIgRFdgaR contents

enS| e active substance used, each as a
underl.tar::t@l% of the st abilizers uséd. Usually i nl et

tenperature is 50 - 200 C, 20 while the outlet

LS90P &5 %p}sg‘ltfgéﬁe (0 47 454 %d}y g%%% fo:l‘x?lg aGOnJe'?lat% E%&g&h@a& f@étion of

approxuﬁﬁﬂly@&%m{(ﬁd &gg]ﬂ@te cdhﬁéiltﬁatﬂhd Oﬂmrdul %efollbwnmevaamn alryipg with
80 -

po et o
subsequghd Glie paioE BARESP S Bre-Drmith sbires JpTe ThRardigi 3 Bt 8 °C.
o d4]38§ Cor ath vigl).t enperature of up to 120 C,
25 °C a efer(agfy 461&2(5%1? dependi ng on the stabilizer
nolety Spraying is done general | gt aF ressur.e OH@NDUD of

- LS90P é%ib%a»xtrm@uymzo(w %bogs 12 L 197

approm%lgtg{ e n%i glll;&/ a 281 %518% &%g o??% 2 ‘-%%Tt,exe H@hﬁ'u?é shrc))g aggregate

' contents\/l\ﬁilbr respects fodlo‘bvh% \Blculuh ﬂry&?@@ttb pulgqunt ﬁ}imgtun@er nitrogen after
id fee rate s nor mal ly. bet NgQel °
: one-morhql /OFn ee-Boathsy | - copdifions 8%'\28 mo% %?Jt? grradl%) C (1 or 3-

th(s§ X@mpks. appr oxi rrately 3 n|I/mn In this connection,
mon &zn asgﬁrator flowrate of 20 - 40 nB/h, preferably of

30 - 40 nB/h _such_ as, f.or 0 o
Furthermpery; patons eétlsmtsﬂ)ff‘é?@éﬂﬁ?f‘élv{)@q’ Wﬁ%ﬁtﬁ%m 0,%),aod 1eGl
(10 %) gaé@ﬁt@% thér ongmin{rﬁéh thrBE- ﬁfoﬁﬂﬁb%éﬁ Sibrag [t QipproRdt GBs% relative

have been shown

- humiditpengpaF t¢C (m:lea r1|~ yo émqnﬁtﬁs)estabﬂﬁg) eqptinye tprshay g@tqgg@gate contents of

betweenSUbSt a%c; f ol n(?“?%&‘ oK%, A@{e? ﬁﬁﬁﬁ}-ﬁ(@é Exg MMAISE Bre-between approx.

i ons can subjected to a
3.9 andSESQnA aﬁ& rthé FPEE mw gemelstappkbw 5P . and 8. DY, eftarvaneiigonth open

to obtain a nore uni form resi dua mate content .in
storage et Soorlatiy altymaiddy abtfe%tha etoyemeg@ntﬂlq PRI g Show low

us 10 oﬁ%‘zyﬁ)én%
MMAD} (it 4 B0 EnP S RS 63t Bbiclfhctin hproRcds YR 67.3 b
as the tenperature of vitrification, flow and
By variglighpdihé fpalyidrying “éhmdmmq:owdoms:aube mwuf@g@tcdd pihichpreferably have

process

" a median particle size (MMD) of less than 20 pum, preferably of less than 10 um. According to.a

particularly preferred embodiment, these particles according to the invention have a mean
particle size of less than 7.5 pm, preferably less than 5 pum. Especially preferred are particles

having a mean particle size of less than 4 pm and further preferred of less than 3.5 pm. In

general, particles having e mean particle diameter of 0.1 — 5 pm, preferably of 0.2 ~ 4 ym can be
' manufactured. In a further embodiment, non-inhalable particles such as lactose, having a particle |
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nmust be selected, so that the aggregate formation of

the active substance is not significantly increased.

This applies in particular to the use of biol ogical

macronol ecul es such as, for 10 exanple, the use of
Wozoospﬁg%bdes/ proteins. The sprgy-drying acti veFﬁ%l%Mgg%

er fornmulations are manufactured, fur

processed and stored preferably under dry condtions
: O Vi C .
size of %?gﬁa%tg é§§rlcf[é?ag)a CQESI I elll t4b h?%d‘) P&f g%ugcgcfe SESRY Qgﬁé'spondmg
powderﬂﬂihﬁtpﬂdilﬁ)rtlﬁoﬁt}ﬁé&rajbly atheasp QB\H’? rfﬁrthdi@ﬁﬁblﬁ:tgi ﬁtdbz&t poed, wtill further

resi wat er. content after spra r

Prcfeﬂeg@? B?"F & f}lrfheﬁplte#‘éreﬂrsa Lt Jeaet 405 ﬁr?%idd’t%ﬂ&ﬁéﬂyg%ﬁ%&md at least 50
or 60 %eXci pients.that are the subject matter of the 15

I nvention stabilize the proteins, even at non- optl mum

process and storage conditions. Propertl es of the L
Along: withathedmedndpartipleweier (VBYIRUT messomsdipRedigmptepy Srceiinhalability is

| a i ; icl
dopencfifEELAME T Ho 805 TRAMLCEGUAHRLT hlifac ANERD). T, portices
accordlﬂétd)/ﬂlévlﬁvmmm qowf&iably haxel aerDABfac(fvl/éss/)thamtD predel fuothyr preferred
der % ( . Further preferably, the spr

one of 15%8&1@1 ?r5 M@mw&ﬁrhmdmtwf‘@% B85 POt PRI InE tPé’FICEG%ang an

t
MMADC&('}ésr%rlgarg/E (SWIE (r]a%‘ir%ééfé Whs gl 4RA'S Albr{i Lﬁtﬁrﬂuﬁgé}lpgéﬁfré@h%{ of less than
4.5 pm.ClRtpRMdeRideheiber anthe eﬁarﬂﬁl@s Zanbe /ﬁu(ﬂMfaN)ure(F@EtHUb@éslpemﬁng particle
having a | ower residual noisture generally exhi

sized by ﬁaﬁr@m%pamf Iapfpug IR ISR Hpna ARl syléntionen concentrations

of the egﬁgﬁ:ﬂﬁ B @ing 1 fhe iflfenfGh. ﬁ.f) ?El%hﬂlap Qﬂm{xlﬁgoéfmﬁhﬁ& bQBSar Al or tri —
nventi ol are especi a ygroscopic, that is,

pcptldes hegults émdn improabd pmbchmesﬁ)unmcf: vath %rhmmea@dmfmmmrn gEinhalable

particleg FiRet AT, AP R B {9 s R o s it B b atditon of

isoleucifi®lop W-ﬁdﬁlctﬁﬁﬁhnﬁﬁlablbl polnlersRas KR AfachiEd Hiad lhﬂ@l ¥ FPRiof greater
the selected fornulations of the powder according _to

than 28 e praferably; efngrepter {hag 4ooén cﬁumtpr%fﬁréed ebwrrales thatyay fag further
preferreﬁtfl ol Gref ﬁ 33%5%7& 125 Pr a nonth at 43 %

terims of protein stability
and i nhal ability. WO 2005/ 112892 45 PCT/ EP2005/ 004806
The powWiers stcabding ta thy inykhida ge Mhehaemrgpfé hy ¢ tetenasatigad vitrification
b A0 ar fenRFO [
of at lea ég {Hr? eé] fe raggpgb c?asﬁlsr(?gbsgﬁ'%} ;%gfegﬁ(f gtle?atstnSrSa‘fdé%ﬁl{epﬁreferred
still of dth@sﬁﬁl‘ﬁ'ﬁﬂ'l Partihlaely@refbeat gowdps h@Ve adempefaqateraf \@tlnﬁb&tmn of at least
forrrulatlonsformﬁét,e Ive a ates. Factor

65°C. Iggggirplaflgzotempgﬁmﬁq cﬁgon Q ﬁ p wdefs. ageor H%Eﬂ' lihﬁ énventlon is 40
to 110 .7 £Sr@iRgyd 8RAEMEdnD gm%htl&h ?clﬁleé PIAGLS rpo'vdﬁ%ﬁsr E)%f&&blg spray-dried

cause aggregation (up t pr oxi mat el élb
Powdcraggm@grans@) ploumpgeytiesd raat}vqj St}hsmctan@ri LD Juiop, couphng sugar or

(040)

.couplmg sugzgld %r thcrélmntge temperature of vitrification is 40 °C and higher, preferably

between 45 and 60 °C or higher. According fo a further preferred embodiment, the temperature
of vitrification is 55 °C and higher, preferably between 55 and 60 °C or higher.

Use of the spray-dried powder:

The powders according to the invention are suitable for manufacturing a medicinal product,

preferably for manufacturing an inhalative medicinal product.
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(up to approximately 4.0 or 5.8 % aggregates). During
st orage, because of the absence of the stabilizing
hydrate shell of the proteins, nassive aggregate
formati on occurs (of approximately 11.8 to
approximately 18.9 % aggregates). The preferred

WO 20050 %f

3%/- dried formul ations, the inventi onP(Q‘fF@?Oqs’HO4806
contrast with the pure protein 10 fornul ations,

F adabl & of reducing the formati on of aggregates both
JMM‘ spray-drying and maintaining themat a |ow
e i lverizati
In the ol YAty e PN GECR b sgca th AREPAS AR AlScquB plveriation
(see exatplashdn tlendxgmplep ilbsirated dbrgin) the pubvesipgiionxs dertesds pindpl agpossibie
aggregates.versus .up t.o appraxi matel.y 4.0 %.aqggregates .
by meay Bt hauit an B Iyentfetige SER Tt FRpHlnneon. of RO 38 pierised
also by fikar®s d¥ahills Gudhads! Aycutied BT GibaD nSill04 AWEmTY B Ghdrtad Mill, 46k jet mill or
75 %relative humdity), 15 "forced storage
other sughigmethogl (seetBpges, FedoppingdFihsenfl ad-)-ons are _
characterized by clear superiority (aggregates of
PropertRPBF 3% 0SSl Yedl pilhvd e R BREP SO WL G udBiohs: /) Versus pure
protein fTornulations (approximately 18.2 to 18.9 % .
The drag@tésaioRalkr dhehuddtionsn abagoidturéd i Kiencatdxrofulhit ingention have a

.. wth trehalose as the excipient. Thi p' lvant age

residual ygatereantanh of peeardei % WAV Stmaly i A8 2% &&m ap_ﬁ Prgfgrably under

5% (w/iP FOHh& Jr&RraBle ﬁﬁ"bﬁ)?&%ddeﬁ prtER 0% dér foffiflaRSidi Hav OB r&fdual water
tri-isoleuciné in thé sprgty sol'ution results in 20 a

content of gmidér 3 &ni(wiwpessiswlarly Hreferably nedeo dy/hali/y) prépeqst peaferably a
'residualt ég{apgorﬁ%%?rbe BFU% %ié&]%l’% 61?/{1{/)% Iflé) Iat?o%ﬁma{}ﬂl | Of%ver residual

contain a eas sacchar os

 moisturel generaity wehibin dmproved sabiig doking packagiap tand skarigel BoBRermore, the

. and tri-isoleucine and . LS90QP and tri-i sol eucine,, are
dried praipqvyicp farmuignt AL BYSaAR a5 apsrillv Rgrptig i ey tend
to absorBOEHBERS BOm( BBk ¥uReundifks Mol P@05E0RE @53, suble pbWedrs bRtusually
_conbi nati on described 1 n WO 01/32144 using, .
stored in pqniginers ihwé exglade atmpsphpdemeisurs syshhasdiisigapecdypeing.
hydroxyethyl 25 starch (approxi mately 18.6 % _
The staﬁﬂ%gg:ﬁegé)of 5] cﬁc:akﬁe 5 8B_kipaendenché Bgfbicnoft ?ﬁ)t&&ih@ the protein-
art as an outstanding stabilizer can protect the
from thpexsramqstergeds Wuting fgezsghyingand swerset lnghp absehen pfaxpipients, freeze-
aried pfg Do SRR o EaERER. Faeifvcdbsnetod with processing
such asfs@essidiahed tme odfebezing, dobO&itkation, (Pt klifi) mdcdenaturing at the air — water
) formul ati on _arf clearly ad\éjant ageous vi,s-tg-\éj S A . B
interfaces AR EREREALIOR FUD- 0SBt CY-he PRATRAI ! FFPE(Be ogge-drying. Because
of the pRIGHB IR HRSDbsAHE saBEcHE rh?&%te' shbRGE @8 Proteihs, ithe3dis massive formation
I sol'eucine formul ation (8.8 % aggregates). This is
of aggregaten (b & aggrqpates) inghe tnaesppd storagst ose is al so  present
up to 25 % in LS55P along with saccharose. |bis

The RNy SAGARRBE A 5 5 s e e provn

formulations, capable of reducing the formation of aggregates both following spray-drying and

maintaining them at a very low level even under different storage conditions. The freeze-dried
and pulverized lysophilisates are characterized in the particularly challenging storage conditions
(40°C, 75 % relative humidity), the "forced stability", by a clear superiority of the preferred

formulations (aggregates from approx. 1.2 to approx. 1.5 %) versus pure protein formulations
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| (approxf H%%r{ﬁcﬁgg{‘”’@ﬁ‘e

reduci ng sugar | actose has on protein stability is
overconpensated for by the 1,4 Olinked saccharose
derivative in the case of the LS55P due to the
| act osucrose contai ned. A higher proportion of
| act osucrose in the sugar noiety of the pomder
WO 2005132899 ations is even nore S&dvant ageous foFCHFFPRY(]4806
stability (see LS90P formulations). 5 Fornul ations,
h, have a flca t stab|I|2|n effect o the..
§ Slliména] pRaBiiesgrice lBayipiRd it pepitol (approx.
340%%@5@%) e Exdsiekid cul arly destabilizing conditions (1
at” 40 C, %relative humdity), stabilize
protelns even over the long term under. considerably
Formulationgewhish haea sicaifigry gabilizaietiocs as ﬂ(eem@mpqra?g?éamtaw already at
¢)
relative e?%ra%é ﬁ gﬂgfcﬁfadg%g%}%@ﬁ%gg 8?@1%?}%3%5?&&%@%@@ 75 % relative
hunudlty) eqlbllizr: ipraitieslcenarvagthe domghiek updyr, considerpldywiwiider standard storage
formul ati ons cont aini, LS55P and coupling sugar are
conditiqog £g- gcﬁﬁefafglé'dawo’f' Qggr egate content (approx. 1.4 to

3.2 %aggregates), especially in conparison with pure

- After fr@ézﬁitﬁylﬂg,ﬂﬁ‘hfbﬁ&&uﬁmﬂ reqm.hbﬂahoﬁ v%lﬁj;bﬁeﬂgatt é?m)r-we%ktsmragc under dry

bration with subse ur ek st e under
conditiqu i b S theasemied spes 6%5'3 P {opBlageh contaming LSSSP
and coéﬁlﬁ@ lsﬁgay are dhRcRAYEE by RIv g;egstesccﬁ%tsawpm LEE5Md 4.6 %
and coupling sugar are "15 characterlzed bg
aggregasagyraspedialyciorelafion {apwemiotein nowdere (appsoxgd ég’ataégfgat%) and an

analogo?tg' Pe%‘eﬁ‘ée %gﬁ@g}l&%@%ﬁ?@@?ﬂﬁ%@%ﬁ {fg 9% %ﬁé@g&%ﬁ%ﬁnm

(10 @6 and lgd@ (10 %9 formulations with a fine
er fipegetdrging, pulegizaton afd vz@ppmjkm\eﬂtly s@Bequenthfowr-week storage under
t der frer v
dry conggg) 84?4 G Ya[cu%m-a%ﬁ-({ Slorage ft?%gl tg éb@?ﬁ#@éﬁ%ﬁ rhgontammg
LS55P shdecagingidgir e yhmehidddnslo&.t agbrégatBodbtentb(afpand 1 20and 1.5%

C. 20 8 - I
' aggrega(%@sp?%ﬁﬁ&ﬂé{ﬂ a&lﬁ% t%ta’g}"f%lgr%gﬂ%' deps a%ﬁﬁ d@%?gwg%”@ and an

analogdirﬂs EreAcd foRfulRAs hshEmbARE] (PrdX 628 RuotegalchPds exBipRht.

drying, exhibit after vacuumdrying wth subsequent
filling under nitrogen after three-nonths storag

In additipne thedpgwdess aerardiog Jo sthe dnyentign Gira rhamagterizedy By é’g aqna)eraww of
wmﬁcagigﬁt SQEEE%%&E ére?erd@b 163 aygég&rSOd’@/ ﬁE‘Ehgf ?&?eralﬂ? BALE 1RRS5 °C. In

sta I|t the aggregate
generalpthﬂ tenpesaturechfivitAifiGatiin of' ﬂxdﬁnnwdw anopidingt théhe invention is 40 to 110 °C

PTG SR T
to powéér@ IFeRraly AbdeUficd %w%ﬁ:fsel:@{thm&g \@inboeutiedl aBﬁv&?substance and

en 1- nDnth stability), continued, | ow aggregate
LS90P IS ASRn CoqmBer0Re: F OUpRASUEAT Soercine el ERpirgine of vitrification i

40 °C and more, preferably between 45 and 60 °C or higher. According to a further preferred
embodiment, the temperature of vitrification is 55 °C and higher, preferably between 55 and
60 °C or higher orup to 110 °C.

Administration of the powders according to the invention

" In principle, the powder preparations according to the invention can be administered directly as

dry powder using so-called dry-powder inhalers or after suspension or reconstitution in the form
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| ow MVAD (approx. 3.8 m and identically high fine

particle fraction (approx. 59.6 % . WD 2005/112892 47

PCT/ EP2005/ 004806 LS90P (90 %9 and 1gGL (10 %

formul ati ons having an MVAD of approx. 3.8 m a MWD of
rox. 2.8 mand a fine particle fraction of approx.

ap :
WOZOMQA%% after spray drying exHibit after vactilfFrardiopgos
wi th subsequent filling under nitrogen after one-nonth

of aero%risctuglr?gese cgﬂeg z-:eét@gsz &1352%%#}?( é‘)ha]g{r%gtgfp:o}% gr)s aéccordting to the
inventioA@aA BEARInBRMELY Beam off ifalerdwdll-Rhovén Foffth Rt 80

%, isoleucine (10 %9 and IgGl (10 %9 fornul ations

Wwth a f|_ne&§)art| cle fraction of apprOX| mately 28%
Inhalatien, poydasy Aesgrdios EoHdRYtigR fep, Br oxupple, be admipistesed Py means of

inhalers! ?fﬂﬂ:ﬁ Hl'st@ga S jb dosd tﬁcﬁﬂ UERhra Eé gf)z{n'ﬂg:r % QI?é’anQ ok, Orﬂ@e@uremcnt
aft e

ree-nont s storage un ry con |t|ons at
chambet & i8 de}cnbecb'nﬂl&ﬁcﬁ'm,m@ﬁ( dr wringethemteliicey, as trmlickirtbell in D(E 36 25

685 A. FrgR P LA PO RS R G o Rcei e B B Samgotos (-

called ighaldties), ik &k lddedatth® intlerd Torlusy &f HQEHBAr iRy WD Yi[28958, for
show aggregate contents under 1.0 or 2.3%foll ow ng

example;acyum drying with subsequent filling under nitrogen

after one-nonth or three-nonths storage under dry

Other e;@&xqﬂést ORI irhaleds e FourdDinfer afid id 0SS 448, 1¥5; Brs 5, 785 049 or WO

s) stability). 15 Furthernore, vari ations of

01/00263f &tb‘?(femliabhe@hﬁl%Oﬂe(b@V% frop j WOs BT/41@31a U % 1309%955% and UsS
4,013,015% rgeﬂéqr%%t héq op@[ﬁm}{ i aglgﬁ%c?a&%g rRRHGR /OQ dBcribed in EP 129 985;

EP 472 BefyER 467 18cn@YSG,1A4885. 1- to 3-nonth(s) stability)
continue to show | ow aggregate contents of between
fter s

 mhe int R dbrpac il B SRt Gin, ' GugblY, B iR G mcans

of the mllﬂmb%\mebblramq&strﬁm@caahﬂ) &&s&g"@haﬂérb @tchomearediztlvsed in EP

257 SOT0E" Rl S Sy b, WA 2 5 A B o

GlaxoSHYMIEnd 2B P Xthe 4Sphrok ™ Initaléh) (18 Bhabh&Rufidal§ RAY iHLh mhalcr@
fraction (approx. 62.3 to 67.3 % . By variation of t

(Fiscon)spay- dryi ng condi ti ons powders can be manufactured,
whi ch preferably have a nedian partjcle size (M\/D) of

A panigkf;aglg r}g&@f}e@ thiBizk R & raflbn IoFﬁl% lﬁfgﬁgnn% gir(muct combinations in

ing to a particularly preferre di ment
inhalettﬁslmserdpw tol theagvantion rcdndxg- geen til &Figure @4t The indeles (ﬁanéahnler) for
rticl

inalatiqy of Pwibtef Bedifind] profids R shale jsPRteellied by P housing 1,

containing two windows 2, a deck 3, in which the air inlet openings are arranged and which is
equipped with a screen 5 affixed using a screen housing 4, an inhalation chamber 6 connected to
the deck 3, on which a presser 9 that can be moved against the spring 8 and ha'ving two ground
needles 7, and a miouth piece 12 connected viﬁ an shaft 10 and foldable with the housing 1, the

deck 3 and a cap 11, and an air passage opening 13 for adjusting the flow resistance.

If the inhalation powders according to the invention are filled in terms of the preferred
application into capsules (inhalettes) as hereinbefore described, fill quantities of from 1 to 30 mg

are possible.
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15

| raemsolsl 'almfr 9 synpletred by $epensionepiECistify
;mvenhoﬂrai’é)ﬁﬁ/& g-xg@ul%ct Fl@ll%}‘ngppgé{t'iﬂwféhﬁ Wi th a MVAD of |ess

havi ng a nean particle size of less than 4 m and
further preferred of less than 3.5 m In general,
particles having a mean particle dianeter of 0.1- 5pm
preferably of 0.2 - 4 mcan be manufactured. In a
t her enbodi nent, non-inhal able particles such as
W02°°5I’1é%3t96se havi ng a partl cl e5A\D 2005/ 112892 F/EP2005/004806
PCT/ EP2005/ 004806 size of at |least 40 pm preferably
In addi bet elgovff ﬁggcg?réoo t?)nhﬁ ?é\%nggrggg} B hlgfst oggg%s %31%15}519 aerosols
containibp! rphﬁ%[lalﬁrg%g %f W@flom! gﬁﬁﬁlt ghk YA afié bdsk, fhe [?Q)%Ers accordmg to the
preferred at | east % further preferred stil
mventhnea@t supengiedhrig q@bmpns: wir amispures of evohusigns tliquefiest uﬁ@r pressure or
7 rtlc
reconstlgl(?ed in % Algpeo% %Ivﬁt? L. I)é%l{tﬁe Isﬁ enSipus ¢ tsi/Ohliqusong (f'(e'pen f)wn in the
prior a:ﬁ:t?&@diﬁsnaulubu isoaivhitagdvas,sfofrexkingle, aﬁ rpﬁﬁsidslagibﬂ sdlwaivat ara pH of 3 -

ar Ies according to the invention
11, pre%r%é%% ef?fﬁ\»féﬁaa YNOKERIBECOLS Liregansitugien ju am agherys spiufign baving

‘a pH ofFSr sieonr ?ﬂe s®Pensifns |08 $SutibRA cohtamifly pﬁ)ﬁéltidn@ BhRE {3 reconstitution of

advant ageous are pomders conS|st|ng of part ticles

- the powHerpiaaeprding tihsDnwmtips san copipingunhenexpipiehisrinbhg fogm ofestabilizers,

emulsifi&ggﬁlr{?ac ctﬁ}c s\t/{k{stg.[{é% Q@a‘ierp% ﬁfé)?cr 5r§grh9 0o19dntd, %%%rc%&ﬁlﬁgéosubstances

ers descri e exanp
are wellrkmowhac thmrspebwhst in thoart @sd enedicsgibpd,foi miamplesmz(Bduérthlhmch der

Pharma%chggcléllg? E) o%&ﬁiﬂ}é ﬁ?@ﬁ%gﬁs&eﬁgﬁ% CieRps t%agaﬁ 178-184;

Adler, ﬁmo T6lirh4l SOPRAMAadeNMEAt SRéhced, ma@r tlggizbst)" Cdrfb@pdﬁd*ﬂgn ghhalation
am no acids and / or tri - des resu ts in
{) tigm of the 33 accordlng to the

ess than 5:5 m By the

addi ti on of 15 |soleu0|ne or tr|-|soleu0|ne i nhal abl e
The PrOdeé g@e@ ﬁnt tra berused fortoaradacturing thainbalatimpreresolyaesarding to the

- mventlotnl?a? E%In%?ghgr T’Cﬁa' nﬂggﬁg ﬁ Cf)p}gﬁﬁ‘{% gases B é@géﬁém the group

20

25

erre grea preterre
comprlsﬁdl |o|f ltheo ﬁydjb&ﬁc&als stttans hiprépaps.cebixid/Bt ESputaild end dwdleaiegenated

ccordi t inventjon are furt char.acteri zed
hydrocagprs SUe R BIETIOL BF CGIFPAH Sat FBHIT A ARE oL gpotGane, cthane,
propancP b@ERY, %g&l}épr@v?axﬁtoﬂc%iﬁﬁutﬁ& G tﬁlé’éésg &he RfcREREAIdLYd Plopaliant gases

east urther preferred 20 still of at |east 60

can be @sedvaﬁhqrca!@w psy inp rix res cerseiucRariiculplye prefareedparopelipng gases are

.halogen?tfed a'll&a fdeﬁ%t#vg {lgseﬁtfrtjn? %116%‘(?%@%19 e?f 9'1 12- '&‘ Iﬂr?é)rethanc),

erature oO i cation "of satco
TG227 (101 18,3 B]-\Ihptalﬂuapr@aﬁ@ anﬂamkﬂ:ﬂcs@henéaﬁ; whelieirgihy ,pmphaaant gases TG

ent jnvention relates | so to powders, preferably
134&,T§2§’§§‘!‘%ﬂ"é‘8@s%Bﬂﬁﬂ’é‘?fgpmcfﬂﬁ i ning a pharnmaceuti cal

- active substance and LS90P, LS55P, coupling. sugar or
The inhalation aerosols containing propellant gases according to the invention can c_ontain up to

5 % (w/w) of active substance. Aerosols according to the invention contain, for example, 0,002 —
5% (w/w), 0.01 -3% (w/w), 0.015-2 % (w/w), 0.1 -2 % (wiw), 0.5—-2% (w/w) or 0.5 -

1 % (w/w) of the pharmaceutical active substance. Inhalation aerosols having a corresponding

concentration of active substance can be adjusted to the powders according to the invention in a

corresponding quantity of solvent by specific reconstitution.
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coupling sugar S, wherein the tenperature of

vitrification is 40 C and higher, preferably 25

bet ween 45 and 60 C or higher. According to a further

preferred enbodi nent, the tenperature of

vitrification is 55 C and hi gher, preferably between
WO2005432888d 60 C or higher. UseSbf the Way-dri Bel/FaHH&p4806

The powders according to the invention are suitable-

f f | ferably f
The fofFgiARRAREL RS RO SRTUB S S CRGRR he Snvention

can be a%%étlljea%?%neﬁgs 5’%5@@2%@14@@\%! fo@@ﬁﬁﬁeﬁﬁ WRf-known in the prior

wder s n the alternative ers can
art. Refmmcf mohadeckly yy fof eaawplertpi thy V(mtdhn@jb@eqﬂuer&hamacy) inhalers or

o SRERHSL 208 120 PO OBLE) Ly, SIEARL e o e rosn

mventxo‘ial efaked 18 Smeicifdl Preduday in#ha 6o bof thesifatestieatibied! &fosols containing
ophili zatjon_vial. The |yophilisate can ?f cour se,
propelly SRS VR cPaBRetionawih oBg orhers offinkalers suilabls foadministeting these

aerosol ¥ 'élﬂcﬂgoﬂn tH prc@enl? %Jenﬁ?njl }elat ooiqmm*,tls al?ctgﬂietdaiﬁ tMt!they contain

air jet ot her sul t e nmet h o see Bauer,
the aforﬁnmtmn@aerﬁqimtamlﬁg progellant g@yes peordiagtoghe inivention.
freeze-dried, pulverized dried powder formnulations:

R L e T

use in « ouitablet mh:ilengfod end (]jyﬂu% conttwin; oneoofithe Iaforemeiﬂmn&d) ;r@ta(agf)mmerosols
. 10, 5%

containip rBpeial Bped JOETS08 B BEUBER Py HHARlY Gy ey gog mefhods for

filling G615 batRlpeyiBIthe€ QiHaRibn @érokdlsl e6nt@infiip(pibydlant gases according to the
particularly preferably under 2 % (ww and nost

inventiggyase welkthngwa in the origuat- wat er content of between 0.2

and 1.5% (w w). Fornul ati ons having a | ower residual
FurtherfiBieS R wASRK 8t tS MdinbedtivRrcaY 86 rebadtithted ¥ RiHAlatieh solutions
pacRagl ng and storage. Furthernore, the dried protein
or suspspsicey Tobr eABtaiRing npropeliank egdsey eRpmresponding einbalation |splutions not

_ contalnll‘ﬂ%g}r glfe?:lg&' éa’se ttg)%al Stor EJ?&%( £ eﬁﬂ@c&é drauI@RsRe t]n %{aﬁfﬂtﬁanohc if

elr surroun ings er to prevent
neccssaﬁ;tlﬁha:@hwdmnﬁlxaﬂemlmaqhé(yns selvented in cont ai ners that
exclude at nospheri c noi sture, such as blister

i oo BESSERLB BT SPbd RS BEURORL PR B

not llmiﬁd'd? RowBRr rtlfbB tht MeSeRem it ﬁglpftb goz¢ (dv); llrngaraadar up to 60 %
orage. In the absence of excipients, freeze-_drjed

(v/v) mptl!FF a of ethanalof b FamaiBing YobImA BIPES PrcioRfsy eff sswe water. The
mhalat1§1‘?§$lﬁﬁ§ns%§ Q&#tﬁpﬁ% eﬁ%ﬁéi‘laﬂlr OEESREHAiE Ao SHEAVBRIGH JaBSS described

ng, concentration, pH shift, and
above, thediat wpisnlyests of logheaiexcipisatseFor example, if co- solvents can be used, which

contain hydroxyl groups or other polar groups such as, for example, alcohols, in particular

isopropyl  alcohol, glycols, in particular  propyleneglycol, polyethyeneglycol,

polypropyleneglycol, glycolether, glycerol, polyoxyethylene alcohols and polyoxythethylene
fatty acid esters. Excipients and additives in this coonnection are deﬁned as any
pharmacologically acceptable substance, which is not an active substance but can be formulated

with the active substance(s) in the pharmacologicaily suitable soivént, in order fo improve upon

 the qualitative propertics of the active substance formulation. Preferably, these substances do not
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i nterfaces cause aggregation (up to approx. 2.1 %
aggregates) during the freeze-drying. Because of the
presence of the absence stabilizing hydrate shell of
the proteins, there is massive formation of
0 .
wozoos@?%regat es (20 5 % aggregates) in the cour

??age The preferred fredze-dried forrruIPz:t%(Eggogﬂg%S%
the invention are, in contrast with the pure protein

induce of b[b{hg é%g%t% g]?%ﬂlf’ ?f al%lwedeg gB?Sa%/Ol{ c{;ulg% é an\agrtﬁg%rj 22 does not

induce 4 dilvaiseiphgmidtelvgithl aff&&r&l hdﬂﬂidrﬁuftheeafaﬁnﬂﬁﬁtefed excipients and
.. different stora ﬁ condltloglll_l The reeze- drlb andh P

additive, ,foy epxazply, @s&% PVing afre singlpdeds nyriaeg a7 Ve oFoRANGeR guch as, for

exampieo?tf)} l'e&H‘llfi‘ rdléic Q&al éo%l%Qgte&tsﬁﬁl?%ep&%%Jté QBErvm@ﬂ:Qn@ud&t@ other

% relati ve forced Stabil
stabilizerd, eampleuingy agyntSt yntumdam q@débe mrmrvammsnwh@hua@me or extend the

- usable p%}&?(g € atngt?sdrx]m (f g{ f(’)gmslljav\%l %@P )? )gléajmgg an@/or%tl?elll%ddltwes

known iRGR¢ BRIOKD/ lﬂ?ﬁﬁ%logicf&ﬂp rs@er saltd s&h%sa@grﬁgapl&s $odaund chloride are

. anal ogous reference fornulation wt nni t

includedy e ity Araners, dfigEidants g rdedhon Gt quig%d excipients

such as, Viy! fY QscRrbib 800 fih&Mitas $4i8 Bbd dl?daﬂ‘ﬁu&ﬁffgﬁd W8ng ﬂﬁ pH, vitamin
i ncor por at ed protel ns already at rel atlvely brief .

A, vitamip & tagephaneleand simildr vitamirisyor gessvidning Qpcnwmdh@ fypan ?fgamsm

pearl8 e BeSin T RS B M B S it

The preforididtes Ssteﬂliidﬂm intthe peior amudahlb,oimspa(r&cuj;ar dbty}l!mtdlrdm}n chloride,
appr After. freeze-dryjng,.pulverizati nan

venzalogfiinichor B8 s enaic st s et Fot oS Etopf 2 dRGsdipmuations

well-kn&iy in GRS qirfok%@ ‘Bl 4BrdmdntiBibd hiRérh@ds dré fp@%ably contamed in
stability"), the: ﬁ)ovvder fornmul ati gn cont ai ni ng

concentegtians: of) pP |tﬁ GOsmgalOhmb partsHerhePrefaErdobetivesn A 1% 883&1%/ 100 ml.

| Accordlﬁélgt e aéregeip E’:N%ii iorf iR affo in@&%na&%sgﬂaﬂo% %}mtauung propellant

ylnre ation to pure protein powders
gases, waaaﬂnmromanﬁﬁctﬁre%b@gmwgtamw) ofathe pewders aetoniyag it the invention.
reference formul ation using mannitol (approx. 11.6 %

For the E)cg-? § 2)%@1% élﬁ’glfatl %Qxlos%}ﬁl tec{onfaﬁlﬁﬁg gfogélmn[] gascs according to the

cuum

-1nvent10i19ﬂhbsd/‘ﬁﬁideﬁtaﬁé paticulatiesu 1table,yw1m]m dart acoosliad a skﬁaltquantlty ofa ﬂuld

SR ST AT LAY T Ap—

mhalah&é?frsﬁﬁﬁtﬁé IagRAoDYn! BY RYGLEER R PRBERMnFertRAPsGh adrosblizers are
1.5% 15 aggregates), especially in relation to

preferreﬂunewhl@t giguagggycer lsss( &p@rl@Q MMAPM@ rléﬁath@ls POatd pagticularly
e fornul ati on usi

profeced vt 106300 ANt B euytce SRnE B Rhe e sepj converted
to an ae'i' 51 R | zea&g% gz{rﬁcge ke o fost Eﬁé@ BH iR FREf€rably less than 10 pm, so

aracte errperatureo
that the mhalable portion of the aerosol corresponds already to the therapeutically effective

quantity.

This type of device for propellant-free administration of a dosed quantity of a fluid medicinal
product for inhalative administration is extensively described, for example, in the international
patent application WO 91/14468 and in WQ 97/12687 (there, in particular, in Figs. 6a and 6b).

Express reference is made in the context of the present invention to the corresponding Fig. 6a
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vitrification of at least 40 C, preferably of at |east
50 C, further preferably of at least 55 T. In
general, the tenperature of vitrification of the
powders according to the inventionis 40 to 110 C 20
wozoosﬁ%wfan in the isolated ingfance exceed thpsr¥ahisRossos
: ccordingly, the present invention relates also to
powders, preferably freeze-dried powders, containing a
and 6b BPAVFRERYELRlind%dihY the PISIAP Tarte st thd- d8QBptibOAMe aerosolizers
coupli ng sugar or coupling sugar S, wherein the
(devices) enpeaist lmewnfbyw ither idtsigaatioonRespima® (Beghingerr ingelheim Pharma).

pref er ab t ween .45 and C or-hi r : [
BecausclB s A eincal ETPRA" ieertiies o R 0 o 10 B BB 210
4 cm inWvidél, fthis aleiRB chis bb Tafiedris) thiehacient fradlf dmed The hetosslernr sprays a

55 and 25 60 C or higher, or up to 110 -[{1 throush il
defined Aghinny of et FRSHICHL PRRAIGLRIBIAUSECRY TR high pirgsure through sma

nozzies,.'sﬂ\éﬁﬁgﬁm&blerhe?ﬁoﬁ%@ge%e;&&@ powder preparations
according to the invention can be adm ni stered
directly as dry powder using so-called dry-powder,
Essentiallyhthe prefersed aresstizer sopgists b vpperhousing pat.ct pugmp hoysingea nozzle,
L formMO. 2005/ 1 - P ' ) in that
a bookif TG ApHAE R o Srla L BRARGRE ARaRERaR
powders according to the invention can be

—  the aakp Minsingy etichys sffaedinche ippeahonsngpdrt, akdhoivehiaf Bepndrad carries
rior_art., lnhalatiqn powders according to the
,a"OEHQEH‘HB’Hhéhoﬁﬂozidﬁror&?éﬁﬁ?v{g?nﬁ%geﬂ?ﬁ#’ni stered by neans

—  ahofibw pidihalfth3.vaWRibely,adm ni ster a single dose froma
storage chanber by means of a measurement 5 chanber

— a flange,iis vdigicthie bellow pisty® is A5G d5awl Whish ia asvangedsiniae upper part of the

hcm-devi ces, as .are described in DE 36 25 685 A
7 PPef er abl y, the inhalation powders according to the

-~ a blcbdkiﬁﬁglflhbél{anﬂfr@ whidhl i Serdnged irc i Sipp&Paftsd thedaiubiag,
i nhal ettes), which are place in the inhalers for iS¢, d
— aspgng heusing ngthpﬁw‘,tbﬂmmg@@,pomgrthel@%mlﬁ\pcéi_‘ls eqtptignally niounted on

_ : AN BehRNA 66818 bE inter alia in
.me‘@@%g?ﬁgf%gg‘;ﬁﬁﬁﬂ@?gs, 048 7or WO 10 01100263. Q her
—  alowui aking parthahieh $s adidlylgruoon ter sprmgio®migl 1031; US _

3,906,950 and US 4,013,075. O her dispersion inhalers

! e fishidsed P W997/12687. It
“The hog%g;;ﬁgtxn Hﬂﬂg@&ggg 'B%Eé%%%téé%ﬁﬂﬁd@foeﬂ{é%de s |

EP 47 ; 172 and US 5,522,385. The

 projectsi pantidlat intorthe oyléfsiesoftbe prmip hgusing envbis iaprorgrdimagycatls in thgcylinder.

e R T B Y oo L pt i 14—
particuli$lyab Figl i35 Croishel adsocikted parts &f3fe B&EripiorOWien teggeriapltiee spring the
holiow I()g?ﬂ%lq&/;tﬁ (ylﬁ%qf(e::lb%gﬁ e;g]rtes aRgrtegstl]x?é gt[ ércr)l)n SO tro édﬁ ﬁlpla?'(lg’p%lfléx(irrlgatcly 50 to 600
bar) on its high-pressure side, preferably 10 to 60 Mpa (approximately 100 to 600 bar) on the
ﬂui&, for the dosed active substance solution. In this case, volumes of from 10 to 50 microliters
are preferred, particularlj/ preferred are volumes of 10 to 20 microliters, most particularly

preferred is a volume of 15 microliters per stroke.

The valve body is mounted preferably at the end of the hollow piston, which faces towards the

nozzie body.



G axoSinithKline Corp.), the SpirosTM I nhal er (Dura
Phar maceutical s) and the Spinhaler(r) (Fiscon). A
particularly preferred inhaler for the admistration
of the nmedicinal product conbinations in inhalettes

_ wolzoosﬁr‘lﬁgs%di ng to the invention_can be seen in E&g’%gﬁ@%é“%

nhal er (Handi hal er) f3 20 inhalatio
powder ed nedi ci nal products from capsules is

ar eri . i ; NkNg: L i :
he no PG SAAE Y 1 AU o HAOLRITLAR O ARt i
micro-tethficloge Micanstravhired no=le boiespgre dlisoidsbd i B 84A7E)7, for example;
ffixed ysing housi ng 4, an inhalati

in this dorupmeel relPrensh b rde @ o R daipasiculsn it §ap is dggeription

= disclosetg thdigih. TRONES1TUG S @RsrRed of, 16r SRR o %ﬁ& 4AdY oP8licon plates
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15
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25

wo ground needles 7, and a nouth piece 12 connected
securely¢ngeted toefach othen ofl whinhoatiitast one platethes houier mere pf migrestructured

'chamcl%gvyl%g% .%03 & gxe?rﬁéﬂg lir%i%t sidd! %@%@'u&zﬁ?%ﬁtﬁ% %id%pépitﬂ@nc}z’%lc outlet

justing OW Tresi stance. I nhal at1 on

side theROMEEISst d6€ Afudd A8d bee fubfound \bpeih@6f 2+ €0 finl ineldpthrind §--nkS pm in
of the preferred application into capsules

width, phareialtbe denth ieprefesbly ASCPJT& Herant e dengty is 71— 9 pm. In the case of

vt 430 o s A ST B R088  Bs M  vwri

" body capawd giagallac woeadh vthet or they drewedinedin thanlidoetiondefi the sveledpening,

.as inhal ati ogn aerpsol,s, cont ainin ropel | ant gas,or .
 opposingyeatiniien 1B R 1ozl tHY hapie e fesCaielionR op flgrey Lthe outet side,

the jet BE&AbA B4 bPirlchfed InNYRHRLIHON taleBels UBe idadangle SOPUL I16Mlegrees,
m xtures of solutions |iquefied under pressure

or or
preferatily @b A englgof §0 ! SArfearsge qasticadarly preferre& §0 rAP degrees. The nozzle
.. SU j i,0 - k; i Nk DA
opening§, 8 HHGHLBR BrorfR e, LURGREL of s TRLND [ Mo REACAELY at o
distancd ¥y -01 GDjiuG parS@liaityt grofeneti 30 i yah. Most pielerrqir 2 60 phil y
of 4 - 9. Particularly advantageous is reconstitution
. i n an _aqueous sol ution _havin a pHof 5.5 - 7.8. The
As a resylfsthe jedyeetiogs cemyeras it cact ol i ﬁ*@ afﬁﬂ&% dhangrele gREWES-

for reconstitution of the powders according to the

The fluid¥RAHRD pfRRicCpRpabfiodsWechdiRE, WItE ithik @Aitis] prassubeof Gp Mo 600 bar,

of stabilizers, emulsifiers, surface-active .
preferatdyi P90 4 399 bayandhe seralm bedvorrhif dtomiged én@g nhalable aerosol via the

1 i Ythb ak0MArd iR tid¥nge of up to 20
Immﬂeéﬁ%%ﬁ%ﬁﬁgﬁhggﬂgﬁ€§%§?%g§g$§?gﬁgiscriged, .for exaw%le P
um, preferaflBanthe radgeluf Buct) gier  Phari nazeuti schen
Technol ogi ¢, W ssenschaftl. Verl agsgesellschaft nbH,

The bl%ﬁ%é&%ﬁ 84&@3&1{5%@{%@@% ’fg(é’?l%élg(jaall hglfical compression spring

as the st6thES &R AR inRehanTARERIr£P MTheaPHAS ALl onltBé dAve flange as the step part,
manuf act ured by suspension or reconstjtutjon of &Pe_

whose povRraens indelined %pj ¢heresitiga of a blocking member. The p: th of the driven flange

is precisely limited by an upper and a lower stop. The spring is preferably biased using a force

transmitting gearing such as, for example, a helical advance gearing by means of an external

torque, which is generated upon rotating the bousing upper part against the spring housing in the

. housing lower part. In this instance, the housing upper part and the driven flanges receive a

single or multiple wedge gearing.
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If ne@:es%:aﬁg?lgdgé bF

invention are also the subject matter of the present

i nvention. 15 The propellant gases that can be used

for manufacturing the inhalation aerosols according to

the invention are well-known fromthe prior art.
wo200sgbAD! € propellant gases gre chosen fromfhe. g950Mp.sns

conpri sed of the hydrocarbons such as n-propane,

n- but ane or isobutane and t he hal ogenat ed
The blogkifi AEARGRTY SO AORE lafor Banfildt bBREH B0 the driven
flange. Yo gormmts, foryetapple pdnaadially ghsiblly alkkérmbbletphistic oaswstaltring . The
.. aforementiorﬂed ro(!oEItlﬁlget %as?s 20 .cap.be used ei t her. th
1ng 15 AFBRG 10 PR YEIRS ¢ K BAPSOUBET P MU (IPPUEPE e Pring the

. blockindd E10R@bd aﬂtheglélﬁﬂ&n@hﬁ:mﬂéﬁh&gﬁs‘%éﬂ Gfkoathk paf EiPfhieVdivey Fanges and
a

chosen from TGl1, tGl2, TGl o
prevent (@tjmft,s piAheapring |%r[gm}qembpmszmggered by means of a button. The

- trigger l{uﬁoﬂ- 1%%%@& & Mﬁ?%ﬁfth ] lﬁﬁﬁgﬁ? fenfdBf [fpg}(&eg gcg ge’!.ea_f_%%hz%blocking

er.eof, erein e propel gases
mechanismg thei iiggerebuttoneis awgedapaalpel db dhe plhne Tahé ming) ptefayably into the

o : | S, . i ni | dj .
serosoii, B56% SR B 18, RAGHERA Mg R o b b0 e i

Constru@li HeRfls 6f thABIoREME neabfiRdll aittick&@ibeh én WY eNVR20590.
contain, for exanple, 0.002 - 5 % (ww, 0.01- 3 %

e b oG it g b e

the spind@ib BS{ AN he Suippd) @nkHikr 3G RS AL, havi ng a correspondi ng
concentration of active substance can be adjusted to

t he powders according to the inventionina . .
When opesatingsthe AgRPRR] 126t At TRAFT BTt ebpdinusiy isfolied paainst the bottom part
of the h@%g%{‘a f%’le{euif oot gAPSf tht3B88dng %a:ﬁ@%r (ERPARP hBEA8DA0ong. When

] orenentioned 1 nhal ati on aérosols contai ni ng _
this is dgneothelsbrng isgasweessatcds tiersgrevoadvhrce gearng prshbiagedpng ghe blocking

i nhalers erence”l
360 degreasienchyws WaY defrea) forekample. Sineaultwasuusllyi wiflr the (&feivnilg of the spring,

.. Pharnmacy) inhal er r, those descrihed in 5,32,,094
the drive, paran 5‘?%?&2858’1‘?‘_‘%&@% Pewsing ¥, ﬁéﬁmfiﬁﬁe? Pisfirded gpthy e hoflow
piston iPfRRGRE wAthid RN 8! B PRmpOhdiBMLC ivlidleb P aQshed! qubikity of the
. the formof the aforenentioned aerosols containi ng
fluid is speksddh ouinef thaswely gentainer infe thednehwressupipaes inrfims opthe nozzle.
i nhal ers suitable for administering these aerosols. '
Intdif 6 - 18130184 can b
ter Pé%éagfs{hﬁe fg'[@?ﬁ ﬁ?g‘iy cogt%%tiaﬂm%?k%h‘g@gé gﬁgnt I oned canbe
loaded @mér disohsrogdiztaiand ngedr el huply gasteBicnconris e taguedus aerosol
i nventi.on. esent invention further relates to

: mechanigzgl%Poi a%:?&l%ﬁo?ﬁ%g ?hﬂé fnr%flft; Iﬁ'g %girtﬁ%lfis g)xél\é?%r.reﬁﬁgﬁk%qgteg&zf?acﬂon of

| The pr.
| Preparatl?élraffqrﬁ'ﬁg§?ﬂ\fﬂg‘éeﬁag?‘e equi pped Wi th a suitable val ve

for 10 use in a suitable inhaler for and which
The aerc3olitatibi operatia istihitiart by anstight presthg inkdltied irgperdarnion olosthis case,

the blocking mechanism releases the way for the output part. The tensioned spring urges the

piston into the cylinder of the pump housing. The fluid exits the nozzle of the aerosolizer in

aerosolized form.

* Other  constructive details are disclosed in the PCT applications WO 97/12683 and WO

97/20590, to-whose contents express reference is hereby made.
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spring i gragggd wside ghe

cont ai ni ng propel |l ant gases according to the
invention. Suitable cartridges and net hods for
filling such cartridges with the inhalation aerosols
cont ai ni ng propel |l ant gases according to the
[ tion are well-known ip,the prior art.
Womo%g%@%er nore, the powders according to the Fﬁ/%?r%toom{mo{’
can be reconstituted in inhalation solutions 15 or
The cor@%’(ﬁ@ﬁ@ of ae?&ﬁ)h rthéﬂlpilz afl';r IQIQ(?A J)tadqgmﬁﬁi%elﬁatenal correspondmg to -
respondi ng 1 nhalation solutions no cont al ni ng
its funcpoo Jdk hanting)af s aconblien and 6 nnsefaama litm,llowq esstion eralso other parts
ol ic, necessar

are prefirblf grEeof RS A En RS ng €I OBHRE. Mot grocess, for

- exampl€ %?sx&%gi@ﬂ%e&lﬁﬁ metckian Qi‘d Wsed Bdr\Rdticaliktisl fiposk e

relatlve proportion of ethanol to water is not

[imt weve ref the maxinuym lipit is
In Figures 6@?%0( Wf@ ST 1136k i the, pssegated ‘dgoringiopy ja, bl contents
eferenée he m%éec' @nc%fa ShRROL coEQs‘faoﬁ(‘ﬁH? %@z&%ﬂéﬁﬁnﬁ@ﬁ@ QLs2riBd This is
t opped of u3|ng wat er. The Tnhalation soluti'ons not
especially isbigabii ﬁg mhoipsidriagt thg dpkalatinpc saroliolsy notocertaining \iwpidllnt gases
ammnhnaadheuw%ﬁﬁ%rlbed above, receive co-solvents or other
é&C|p|en For exanple, if co-solvents can be used,
which contain hydroxyl groups or other polar groups
Figure (&u:xfWV aD7/12687 ehepwsd longinldivedh sdcsipn thmmthe eerbsntizer in the case of the

tension ag?rr%yllélg\ll CgFOI X?é ?ﬂil,g(ﬁ}gg nlg;gﬁrt | E)ggl%udmal section through the

aerosoh@@tl MAKOBsE %ﬁ@@h)&(‘ﬂ@prm@ xgiehﬁzirt oﬂﬂl\éQﬁahﬁhg (51) contains the pump
oxyethylene al cohol s_an ono

t het h kene LaIH%
housmga(éﬂﬁ apwheyesendpthe piobating (Sahéer F%rpsp&er. ig attac e nozzle
body (ﬁ?@ﬁ@&g’bﬁg %E%r@%dr%@&j V\lﬁﬁle%&untlﬂ afﬁgaﬁ(ﬁid@\gbﬁ%lnl(ﬁﬂ affixed in the _

accept bst anc IS nOt an acti ve substance
driven ﬂautgec(éﬁ) b thfeobleking edachwmh plrduectam pot intgbbe sxlndes pof jthe pump

ousin 50551 [RSNG8y LD DR R o

means SUD SR (8%, The piop q6d)om. wIEi’Eleflﬁrdibzley ﬂah@@ﬁﬁtssmhh«t ancad thtorelaxed
- not WO 2005/ 112892 54 PCT/ EP2005/0 4806 [ uce. o
b thgercifeh alpthe fosingedn n AGHES inclie sty 6D by

which tﬂ@ﬁﬁw fBYeeOfs 1R¥ld {Aﬁ@ﬁ Ehedﬁﬁﬁlgrwhasé@ﬂ!ﬂ&? tlfbnMaﬁﬂg" ©f 8R spring, the

p arnacologlcal effect. I'n ditionto th
generallyf apnahae hiocking docastsk (6B rmevea rbé’fweam dhet stvle(ﬁl)fa@fl asupRAs| ©3) in the

upper hgu%ﬂé g!%t!t %Pa%tu%&(lggr%p&lﬁ' gb"%@ i§ ¢ot &Hmf 8(? ’toa?@ﬂ gaﬁtgcl%%b%%ﬁg&.e?he upper
housingSpdrD tdrmina@stiarthe Snith @&cﬁ@ﬁ@sazfdbﬁt@osed off by the protective cap (66}

ponV|nyI yrrol_i done, her tabilizers,
~ whioh G afelafeo e pai Bt 75 Fise! P (40 ¥ otatably
o mounte@%ﬁ%@u}%er @ﬁﬁlﬁﬂ? pii0 8y n&biﬁ?b?tlﬁ%hﬁ@%@fugt(hg) zﬂﬁl@loﬁdrﬁaéanng The

pro uct T ornul I on, fl avori ngs, vi tam ns and
lower houbing patdi70) isesushehover the sprieg pevsing. afuside the SPrmg housmg is the

: ireplace%bg%j spﬁfg%l O&Faﬁlge'r'(g i%reth%aﬁlhﬁ (%ﬁ')cbvhﬁ:% is @ b é@)ﬂﬁ%e% The storage

container is fitted with a stopper or cap {73) through which the hollow piston pro;ects into the

- storage container and dips its end into the fluid, Mounted in the outer surface of the spring

‘housing is the spindle (74) for the mechanical counter. At the end of the spindle facing the upper

housing paﬂ: is the drive pinion (75). The slider (76} sits on the spindle.
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included in the additives as isotoners. Antioxidants
are included anong the preferred excipients such as,
for exanple, ascorbic acid, insofar as it is not
al ready used for adjusting the pH, vitamn 10 A
' in E, tocopherol and gjimlar vitam ns_qr
WONO%P%@\% tam ns ocgurri ng in ?%e human or gani g%{/ﬁmosmmsos
Preservatives can be used, in order to protect the

If the rOORITHI dBBalde0 18 AR Bfbsbfidel 1Y GERBHthe fffod described

reservati v nown 1 n

hereinbpford (Itegﬂﬁ&rat@)gtl}d it ghiass slﬂuldgﬂoﬁéé[@ﬁd in ft&iﬁ@ﬁ?ﬂbﬁf@rabiy at least
oride or benzoic acid or benzoates like sodium
98 % OE%%%?‘@“HS of i ingaie @W}gﬁa R definge quaptieith A telprgnce range of a
maximith G 2894, - prefifatlf VOO s RlamitGS Praf@hblyeSe@fctn 5 and 30 mg,
. preferably contalned in 15 concentrations of up to 50
particulagy prefi@albly bepyeaeniScnd 201myg, pf Efrmutatign ircowpwres Setmed 128s with each
suoh:”glloo m . Accordingly, the present invention
“includes al so inhal ati on aerosols not containing
propel l ant. gases, which are manufactured by :
The fomedasivptactaertlingrioche idvengpowehar boveoen it aegosbbizediey means of inhalers
For the, ad of the inhal ation

otter gl BT aloahepiOped Ao s DRl o QS S gl for

examplehe invention, those inhalers are particularly
sui tabl e, which can aerosolize a snall quantity of a

fluid 2 ornul ation at the therapeutically, necessary .
In consgipimce; tthes éwes%%fgﬁl}a ProsHRIGICT B TS ip Al products in the
form of ikt 8RIHns éﬂéﬁsﬁéﬂsﬁ:g@ﬁé%ﬁﬂg-pr&ﬂbll‘aﬁegag a8 B@réf;ﬂb%retc{b@cribed in

present 1 nvention, suc aerosol’i zers are pre erred,

+ conjunqtignwHithh a g dejiemt suitgble f for eadministening 1 0@s¢  formpylatiansatirgferably in

o5 L e B G AR s o
suspensp@ns e wdIgvEOpelthnt tgascamnd ercombling aut of the pawdesgecording to the

e 550355 R 3 4Pl S R, 1

- additio} @h® pRiker GhvREBA Helatedkd BRMforeMehildhell NRYRBE Fir i ifidIdtion, preferably

effective quantity. This type of device fo

the RespimnR) eharctanized it thexseoniain ghe hereinbedirs éascqg%mlyﬁqxf solutions

o suspggfdn%gt ggﬁ&ﬁlﬁhgp}opeiwg&%c{rgﬁlgi't@ﬁ@!i,ggggs?.or exampl ¢,

mnistration Ts extensive escri
inthe international .patent application WO 91/14468 :

~ Inhalatign golpfonapontinins e fithehasinidesopbed pewdess according igghe Baention in
a singlegﬁx‘igﬁ%%uﬁc%f’fo P& @f;éﬁe{n%‘h%&feog&ﬁﬁ gos%lg%gjv%nﬁ&. the context '

present In
WD 2005/ 112892 55 PCT/ EP2005/ 004806 and 6b of WO

Ion rrespondi ng Fig. 6a

- The int@latiaR 6@Wtiorsna|sushengiotsueot cehteinimpt propuilast gis aobmrding to the invention.

25

e i R SRR GRS REL O SR s st ety
to-use ihRg&ldneisHofitidneB) suspBRFAY F8 QAfihitPation!ih T REDIm@ Keady-to-use

and its manageabl e size of less than 9 to 15 cm.in

formulatigngyean heproguged from the concentrates, for example, by addition of isotonic saline
" solutions. Sterile ready-to-use formulations can be administered by means of power-driven

. stationary or portable aerosolizers, that generate inhalable aerosols by means of ultrasound or

compressed air according to the Venturi principle or other principles.



4 cmin width, this device can be carried by the

patient at all tinmes. The aerosolizer sprays a 5

defi ned vol une of the medicinal product formulation by

usi ng high pressure through small nozzles, so that

j abl e aerosols are generated. Essentia
wozoo%{rlg@é”ed aerosol i zer cons?@ts of a upper h%ﬁ/ng Tooasos

part, a punp housing, a nozzle, a blocking nechanism

. : . Ly  ai .

AccordBg 7S R SOy S R PSR oo

inhalatied fsolsidng rort duspengioas dohatinbefprr tescabeld, Withich @t int the form of
one end cgarri n0lee body with the _nozzl e .or

s. 10 ..
. concentiigs fp st gﬁaﬁ&-ﬁfg-gﬁe rmulatigng, o) capYEIRenvith 8 Puifalg) dpgice for
adminisRRRY; said SNdHRIEhardcdiert¥Bll G thab Sail UelRY iPiaS§RRridPiven stationary or
affixed, and which is arranged in the upper part of ]
portable [serosolizas i which - genetstascadronglsnby hmens ngf wiasdundsor compressed air
. ] he. : .t .of the housing, 15 - a
“”°“h@%%ﬁ%g§%%ﬁgPhganggﬁﬁgfSﬂa? *the spring di sposed
therein, which is rotationally nounted on the upper
Other spigablle adrogohiers dorsinhglative ampdicstiof ofarec@tstitutainadrodotsaar iy AERx™

' . - I r h [ art., ich i i al | t t.h

(aradigigyng, Yyl BB B and e At Wfhes) Mg .
corresponds to the device disclosed in WO 97/12687. |t
projects. partially into the cylinder of the punp
housi ng and.is arranged noveably in the cylinder. 20
Express reference is made, in particular in the
context of the present invention, to Fig. | - 4-
particularly to Fig. 3 - and the associated parts of
t he description. Wen triggering the spring the
hol | ow piston. with valve body exerts a pressure of
from5 to 60 Mpa (approxi mately 50 to 600 bar) on its
hi gh-pressure side, preferably 10 to 60 Ma
(approxi mately 100 to 600 bar) on the fluid, for the
dosed active substance solution. In this case, vol umes
of from10 to 50 microliters 25 are preferred,
particularly preferred are volunes of 10 to 20
mcroliters, nost particularly preferred is a vol une
of 15 mcroliters per stroke. The valve body is
nount ed preferably at the end of the holl ow piston,
whi ch faces towards the nozzle body. WO 2005/112892
56 PCT/ EP2005/ 004806 The nozzle in the nozzle body is
preferably mcrostructured; that is, it is
manuf act ur-ed usi ng _
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m cro-technol ogy. Mcro-structured nozzl e bodies are
di scl osed in WO 94/ 07607, for exanple; in this
docunent reference is made to the content, in
particular to Figure 1 and its description disclosed
therein. The nozzle body is conprised of, for exanple,
WO 2005445%%1 ass and / or silicon®hlates 5 secure@?ﬁgﬁﬁﬁg@W%ﬁ
to each other, of which at |east one plate has one or
Embmﬁnre of nﬁcrostructpred channel s, which connect the
Y TS side with the nozzle outlet side. On the
nozzle outlet side there is at |east one round and
one un-round opening of 2 - 10 min depth and 5 - 15 m
in wdth, wherein the depth is preferably 4.5 to 6.5
Mat 'aﬁqu@d‘t e length is 7 - 9 m In the case of several
A Y BB Eni ngs, there are preferable two, the jet
directions of the nozzles in the nozzle 10 body can
run parallel to each other or they are inclined in the
direction of the nozzle opening, opposing each other.
n the nozzle body having at |east two nozzl e openi ngs
1.0 hﬂ"?ﬂéboutlet side, the jet directions can be
inclined in opposition to each other at an angl e of

A hum@fized IEOnIRGBLE BtibodPRafhed alletuRE wRiEhadghiuad 180 kDaliiBoehringer
degr ees, partlcularl¥6Ereferred 80 - 100 degrees. The

Ingelhefip Germany pep hprgesde@l phherastiberdy)is devivaddfeem amyringiastibaryavherein
the corgélelgil%ﬂ %térm%%) g!r%ior{p(?igﬂgrﬁ%ﬁ?%%@&sge{elggg%é{eﬁmqgsa human

] -7100 m P I cu y preferre
antibodyrfefneawoskl Hhie Beduceh a chimeral ewtitiotly wikie aj%t%6 tiimen tohd %6 murine

. C rae wth each agther in. the area t he zzl
fraction B G ol BEDRAI G chllind Myeliriie el e, 3RF EHIE ace removed
with the @&t b€ sangitntidd fldw snitrofiltiatibn PAHE IBe CEll-Blkee 4plution GRAnkAIby various
o B 9 B o 1 v,

and nasTRRARAS Thd RAHPSELInlAHnPBLI SR coipRIdess $iM 93stRine and 1.6
the aerosol are i'n the range of up to 20 20 m

mM glysinefas rbaﬁey@mww@omaﬁg@dqb agound 10 mg/mh by ldi&fdﬁzﬂﬁﬁ’g.for production
o e 550 R AP A By e 50 R G b 0.4
to 0.8%aglwgaics Ahediisigy dnihan dp kepifonattisasotwd Pearditi Vg, Nyuka-Oligo®

: fl ange.as e rt, se verment _i s defined by..
LS55P,M1@H%5%1_F&9@5) 159pb - Bofidine %%ﬁ%f&ﬂﬂ@gp%qaﬁr e supplied by
HayashéhatavSiibjif h@,nﬁgan.iﬁqo&{a%ia,_slﬁétb{sé, iEhhiesl, RYGRRe URRESxy&BH Rarch, and
) | ower stop. The spring is preferably biased using a’
L-isoleycipecwete supnlied divi gy wﬁwgm $Fermany. diehafstse wagprocured -
e .
from (35t BRuFIAARAD SR IELolIRENE Bis, BbefEh " i Biotesh Gmb,
GermanypBeg white lysagana 63550 UANY) wig soppisidriy SER VA ledimphomgs GmbH,

Germary, S o rlaigns (cBkunye) dossRipliel o RifeeRpl Qromikaton
GmbH, @g@angeari ng.

2.0 Spray drying with Biichi B-290

Spray drying was performed with the aid of a type B-290. Biichi Mini Spray Dryer of Biichi
- Labortechnik GmbH. Spray drying of the formulations was basically performed in accordance
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WD 2005/ 112892 57 PCT/ EP2005/ 004806 The bl ocki ng
menber with ennmeshing flocking surfaces is annularly
arranged about the driven flange. It consists, for
exanple, of a radially elastically defornmable plastic
or metal ring . The ring is arrange in one plane
WO20d}128%%al to the aerosolizeréaxis. After tenscoEi20@/obies
spring, the blocking surfaces of the bl ocking nenber
with tha€ urﬁed jnto the path of the driven flanges and 5
the dgspamtion givem én“Simay Reyiap Handhookhes tiditida, Kg MusrbelolinsWiley and
Sons, Ihd.] 9YENgd1byjyeans of a button. The trigger button is
connected or ‘coupled to the bl ocking nmenber. In order
to rel ease the blocking mechanism the trigger button
The sprager dryrds biaikfraneh heasinghsgstpinan ltaf at Bpirion, drpingfseieH) Moyolone,
| lizer: en this i s done, the
:’“"eg%gfﬁn%gﬁ (o SRSl Bl o PR bt s solifing vessel,
peristitic pruwpt is usedied pump ©F sbRGoR 10 Vel PHehvBIBNY SIS
where JEREELEPR LD 0T/ 20500, 10, The SR iR Y B Afitance nozale,
Oy ﬁ%“e‘i“é IHSGR LR aepmie he solution into apall deplets Biryigg ardeeds in the
spraying 0oedryt RemiRadid, Rehic ' i he suppl Y. .
o conéai r%)ter for the f Ihu%gl? a%g%g%%efrﬂg# %&ﬁgﬁ%‘%’eﬁ’y theRsplrator in a
continugys 3w Iprocess. Thearedyseis qllettedin theeoleumigngsses afi@tabdsh through
gai nst the bottompart of the housing, whereby the
ottom part of the housing carries the spring housing
_along. When this is done, the spring is conpressed
Two diffgrenticyelonesrwerc asdance gearing and bi ased and t he
bl ocki ng 15 nechani sm automatically | ocks in. The

the cycid
B

. . L.C ion is preferred to be an integer
* CycPRginth b2 SRy B b A1ESe . T or

raction 60 degrees such
exanpl e. Sinmultaneously with the tensioning of the

* Cyclope linBiichithigh-performaped dyciohet hgsdHAPREIMBG4636d) t he
housi ng is displaced by a pre-defined path, 'the holl ow

‘ Al is-fetracted within th ylinder in the pu
The solfls Salibn St e berBye St ates d 0%t/ 3o % e 24008 i sto 600 ml
The inles tenipeehting waidtar@ind 176 5 UBSCY teQRfudd R84 rdtdh :?J‘? 103 98 ml/min, the
. essure space in front of the nhozzle. 20 F ’

asp Hatogé%‘@g%tﬁ @PUndRGES @3&%@5@3 antbibe atampiping rate (AAFFeat®mizing air flow)
around @8N LFEHI1 £l uiqGat Q3he Qlized,.c be | oaded
. into tﬂﬂher%eirrgglé Ia#lglel ?74a121c(gh geggﬁﬁé he 28 ) Fe{é%’ﬁfaﬁ}r fi é’? around 80-
95°C.  contains the aqueous aerosol preparation according to

the invention. The aerosolization operation is

initiated by a slight pressing in of the trigger

button. In this case, the bl ocking nechani smrel eases

the way for the output part. The tensioned spring
3.0 Kreegedrring 25 piston into the cylinder of the punp -

housi ng. The fluid exits the nozzle of the aerosolizer

Freeze drflng Wik BRAHAES Wit aid of a type Christ LPC-16/NT Epsilon 2-12 D freeze.
dryer of Martin Christ Gefriertrocknungsanlagen GmbH. The freeze dryer consists of a drying
chamber, a condenser for separation of the sublimated solvent, a pump for vacuum generation,

and electrical quipment. DPrying is controlled via the control surface temperature and drying

chamber vacuum.
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O her constructive details are disclosed in the PCT
applications WO 97/ 12683 and WO 97/20590, to whose
contents express reference is hereby made. WO
2005/ 112892 58 PCT/ EP2005/ 004806 The conponents of the
olizer (nebulizer) arg made of a suit
vwozmﬁﬁ%%%?ial corresponding to gﬁts function. Tﬁghﬁgﬁng§OS
of the aerosolizer and - insofar as it allows function
The solids &Rm%;flﬁ?er fr@c@é Qif;dngﬁsro?utporn%aesrﬁp !(%/v!?.Elﬂ"% 8{u‘ti019 lwaag' ! bitioned in 2R
and manufactured usithg an inj ectiron’ nol drng process,
vials cofiteininge &unplcech &flyidacel dg ileafrdeye dafee with tigkaded SreafediyiRdtoppers.
for nedical ,device pu ses. 5 In Fjgures a/lh of WO . :
The solygipns Sisgeinstally fifefiy of 0" Q&&mgt%- GBS avas deliyred ygain drying at
0.11 mbéh @5 hr&ORERD Fest UK SRS HBRAS0POGER BOES,NarldChBly2-16°C x 8
e

correspondi ng aerosolizer (Qeigknat(r)) I's descri bed.
hours. Thyingx§ siep wepalgdradryipg.swhich prasesdsd ahd05thk 20dwisgx €.081 mbar. As a

' e Rk ai NEN ropel | ant ses
it o VI 000 36 A30L 01 A6 AL 00 BERRE LBy A B
start, The tlawbeaidedrigeghiliiarea hawcetn palvefizedugih 4 frndeineile klicadils.
in the case of the 10 tensioned spring, Figure 6b of
WD 97/ 12687 shows a | ongitudinal section through the
aerosolizer in the case of relaxed spring. The upper
part of the housing (51) contains the punp housing

4.0  X5a) diffebcthee (veideaifle Xraiyulifingtdpedy (WOLXS)he

aerosolizer nozzle is attached. The nozzle body (54)

and a filter. (55) .are.arranged.in the nounting. The .
To detef¥ile Bt dryrifiptey 3b 1% it SRR pechamgfor JRete i dpipalepcuith o type
XRD 3000 Th&-Rl Aittiab@ s eSS o) Koieehig, Gelahl) ind ohh&temperated

o c¥linder of the punp 15 housing. At its end the hollow,
to 22°Cpilhe 61 angde Kemytthe yeng Eudoeyadis@n withd HiGHI54W prm ik primary

filter) v{&;\% .oggﬂ{eﬁddt . an%ﬁi%%lt%e 8t ES?JV !n?c? %\Hre-m ?ntgﬁsﬂ? o(fe_%Ql) mAl After the
| the driven flange rests In e case of the -
sample plefcaxaglacsin thg insruareny tigednipheswaemtdseredmyer thp &rtd 40 range at a
. th [ 2On, dri fl i,S th t 6 b
scanning, it of 4 6 OS¢ b pstfaent BRRGrd Sednatls furatatiidg T s

bi ased After the biasing of the spring, the generally
The povwdvrudifffacklpbikd RErdTRSEbRIed (Widh thNdSobdeveanXting sk GRrsion 3.07,

, 1). and t (63) in the 20 housi .
device 0 3R 5ErNGoRuibe B Yoo 2ohriSOD GPABID S R 000 V

~ detectorener . The upper housing part termnates in the

nmout h piece (65) and is closed off by the protective
cap (66) which can be fitted thereon. The spring
housi ng (67) with conpression spring (68) is rotatably
nount ed on t he upper housing part by neans of the

.. 5.0  SDPBRERGH éhgo,%g,g,},,@z,g F()%gﬁ_ze}fjdm;@)eari ng. The |ower

housi ng part over the spring housing.

I nside the spring housing is the
a) IgG1 protein aggregates

To quantify the IgGl protein aggregates in the reconstituted powders, a SEC-HPLC was

performed. The SEC-HPLC was performed with a type HP1090 unit of Agilent. A type

TSK3000SWXIL. column (300 x 7.8 mm) of Tosoh Biosep (Tosoh Bioscience, Stuttgart,
Germany) was used for separation. As the fluid, a buffer consisting of 0.1M disodium hydrogen
phosphate dihydrate and 0.1M sodium sulphate was dehydrated and adjusted with 85% ortho-
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25 repl aceabl e storage container (71) for the fluid
(72) which is to be atom zed. The storage contai ner
is fitted with a stopper or cap (73) through which the
hollom1piston projects into the storage container and
ps its end into the fluid. Munted in the outer
WOZDU%UF?‘)&ce of the spring houéfng is the spi nBFEER2pp00459p
t he nechanlcal counter. At the end of the spindle
faC| the up housi ng part is the drive pinion
phosph m@I &P 'ﬁ'@r nopgy oksamplecharged vgqg,Zﬁ dil at a gyotein concentration of
2-10 mégl(l)% é&eg‘xégcge%ecﬁ?%a ﬁ &8’1 /a99§(§ Rl% 1‘11 h? qrarﬁﬂ)&let érpan tector of
ccor e 05 'S Qeroso Reans o
Agilentt HR Ghemhmiomlseﬁmardaﬁdfxgdmt enihetos evaala&stﬁe nﬁbﬁfa)dgramda e
out put mass shoul d correspond in at |east 97 %
b)Calﬁrefer blégat east 98 % of all actuations of the
THRAPRER GFTRES) to a defined quantity with a
tol erance range of a maxinmumof 25 % preferably 20 %
To quantifyshé dalgitaid ptogein nglfegitablilythehetd‘lﬂ&ﬁteﬂ p’tl:mﬂe?d) anSECHPLC was

reic ' referably between 5 and
perfornieg ﬁﬂ}? Z&lﬁ hﬁ ¥t fsrtoseed) &t aqtypa P W’P Hméfaeﬁ Agilent. A type
TSK2060SVKE. co-mﬁnf(@l)m at g QHmﬁ‘Cd}O"I‘géoﬂngdéeﬂ rl’?oéoﬁvﬁmsbi%ﬂce Stuttgart,
can, however, be aerosolized means of i1 nhalers
Germany} Wes useddor seharatinm Asrtba flivdne I;iu erehnsiginged 05rsedivm sulphate with
a pH of a%lﬁlld%r\%asotg (? &Vk}’ﬁ{dls%h a 510 36%), %ﬁ{e léél% 4 deh eg{h%(efd htulgfer consisting

consequerice, r-’asp
of 0. il\/bdxe@chmh hiydnoged phm;phaﬂ:h dilggrdio ambolil M saliunp sﬂfihﬂb ﬁd_)luﬁctﬂ kéth 85%

f or hal | uti ons or suspensi ons not _us
DﬂhO-Plb(FBgf}m %({] t(ga %@.%ﬁ%f%‘feeafa@% r%ffﬁélapkerﬁharged was g" plat a

protein E6HeAMBROh QR 0 WL1 Hngﬁnld ?Ydt&ﬁ aetdbhAPl S feforeiM Y 19ty W the aid of

these formul ati ons, preferably 1n ‘conjunction wth
a UV dqii@t@e@,fp Agilentr JIP - Ghemelatipn yoftivhes pf dgdent Wway @ised ¢ evaluate the
cmnnm% at inhalation solutions or suspensions not using
propel | ant gases and contai ni ng one of the powders
according to the 15 invention in conjunction wth the

¢) Lysogmoresidnal mewineesonierder t he desi gnation Respimat(r).

In addition, the present invention relates to the

To quar@fg Eh%gg%b%bn%n ?%Hglr%gﬂ:tggc?ﬁnf%rgé n&c%lt1 ! Ir?cﬁgstR{%tg%? %lfl‘%{?_] fotnt;?l%latmns

a modifieer SEQHHLC (vad @lecWebe2G00) aiaﬁﬁ)bﬂ'dﬁ'nﬁeﬁl At fype TSKQDOOSWXL column

suspen t _contaj ni ng_propel | ant gas ccor
(300 xThE R i Torn. Bivah TP Torsinim s O g)wé‘%éf used for
separatibR ANBE AuTY, 8 S8FEH &ﬁﬁstﬁ]}{%’mf BMaG&AnA Bééntﬂh%sphate dihydrate and

i nventi on I n 20 a si har naceut i caI formare
0.2M Scphléfl ehlogide aws edivstad Vﬂtb §3e orthwhospbnnc Tid to pHal.8t Thnamount of

sample cﬁ é?%?ﬂ% 2;3 op.f‘ epﬁ%t'g% fg’%ﬁgltltra%%ﬂto I 7 Il& Qng’m? pﬁlolteamn tde%caon was

acc

- performed at 280 nm with the aid of a diode array detector of Agilent. HP Chemstation software

25

. of Agilent was used to evaluate the chromatograms.

To evaluate the formulations, the residual soluble monomer was quantified by the following
method. A calibration line was initially produced with lysozyme standard solutions with

concentrations of 2.5 mg/ml, 5.0 mg/ml, and 10 mg/ml. Consideration was then given to the
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can, in addition to the aforenentioned, may also be in

the form of concentrates or sterile ready- to-use

i nhal ati on as sol utions or suspensions for

adm nistration in the Respinmat(r). Ready-to-use

formul ati ons can be produced fromthe concentrates,
Wozoof’b‘ﬂ”éxarrpl e, by addition off5i sotonic sali nBCPEP2005/004806

solutions, Sterile ready-to-use formul ati ons can be

dm ni stered by neans of power-driven stationary or
AUC 03(5{12 Hlﬂ“%mﬁ‘éP@géllﬁ‘ relaon fo, arsehondigi ez mg oneentrations in the
investi @&IdAsRAadRYLEBANS Of ul trasound or conpressed air

according to the Venturi principle or other

principles. W 2005/112892 60 PCT/ EP2005/ 004806

Accordingly, a further aspect of the present invention

relates to nedicinal products in the form of

I j e
The bl FohgACETLUERONT B HHRRRISHOGAS RS MDSK R Blions vas
calculateti @mi the baaady ﬂteosal:ibmtiﬁm rimg$.aflicomigher ithe meidialnmba@nervioptent of a
su Vi dm ni stering said-sol utions,

formulac‘r? ﬁgggﬁiﬂg‘ {abg%'d device is a power-driven
stationary or 5 portabl e aerosolizer, which generates
aerosol s by nmeans of ultrasound or conpressed air
according to the Venturi principle or other

; e Q.her s | e aerosolizers for inhal at.i ve
6.0 %ﬁ] %gfe%ﬁrﬁlf”@@é’m?ut ed aerosols are the AERXT

~ (Aradigm, the Utravent(r) (Mallinkrodt) and the
The mais arvhh diameidyHYMBY obv/itich madn Piricle cizs Juas \IBeARNod W02 aid of the

S AT AR BOE A AR e

- principRE bR Yon WseNdi#Fr BB Cah@unMBé @ ThseP beifg sl sdd8 1kDap@owder are

Boehringer Ingel heim Gernmany was used as_|gQ .

The
 dispersethgt 3oty Presswire pF ¢ dar nd gvidedyi froms of it S00may Foyisr deng by a parallel

laser bteglﬁ %‘ﬁ@ﬁt Y- Eﬁ?{rﬁ{l{ﬂ) 9s r&rgL WAl &'itht Qelgﬁgﬁﬁ(ﬁ@r model. Two

anti bo vveretran erred to a human ant
mcasur{:mm“md@erfﬁhnqlm@dwdad a chineral -anti body vvlth a

95% hurman and 5% nmurine 10 fraction. The anti body was

expressed from nmurine nmyelonma cell strains. The cells

are renoved w th the aid of tangential flow

mcrofiltration and the cell-free salution cleansed by
7.0  VMass ewan aelvdonrakio ghicapdtec(MMADY ded fina puhiele Soajon (FPF)

i nclude nucl ease treatnent, treatnent at |ow pH val ue,

' fil ~bul .k .
somo 3084 R4 80 G A B B8 B ot o e

Handihaler {powder inhaler of Bochringer Ingelheim) were used for the measurements. An

-adapter was used to couple the Handihaler to the USP EP throat of the instrument impactor inlet.

The powder was drawn off at a rate of 39.0 V/min at a suction time of 6.15 seconds. The air
throughput was controlled via an external control panel. At least three capsules were measured

for each powder.

The APS 3321 unit of TSI Inc., MN, USA was simultaneously used in combination with the

impactor i_nlct' 3306 to determine the acrodynamic particle size (mass mean aerodynamic
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mM gl yci ne as buffer and was concentrated to around
100 ng/mM by diafiltration for production 15 of the
spray drying solution. The bul k for production of the
solution to be sprayed contained 0.4 to 0.8%
aggregates. The finished drug can be kept for at | east
Wozoof!%gs%;ears at 2-8C. Nyuka-Offgo(r) LS55P, PCI/EP2005/004806
Nyuka-digo(r) LS90P, Coupling Sugar and Cbupling

s A A BTN B e i S0 b o v

smgle—sjﬁé@@rlﬁfﬁ)i&&g?aqt}? Eﬁﬁﬁgotlvérbqt—off' dlﬁﬁétw 58 ﬁ?ﬁeﬁ ?Wﬂkd\%ﬁgﬁer being

¥ drich Chem e GhbH, Cernany. ose
drawn pHody rth;Q:iﬂl@diﬂ/U@Rl St gr Bampbr in@ndvicn pGet tenpowder passes to a thin

‘caplllar&whgﬁg) b E c{véder)g J ed s?:}é? S B%&;@ﬁ?@?ﬁﬁﬂ"@éﬂt under

lsokmeﬁcy cSEWdthmettirﬁ@ R fighes nﬁﬁﬁmm@qﬁ R rmedy Bft&eédp‘ﬂlmy passage
n caIC|ton|n (caIC|ton|n) was suppl i ed

ﬂm’“ghsf"tﬁ asgfcbeemenivkigh ahin eylight @‘Wﬁeﬁﬁeet 2153 Hight ssfreawver a specific
dist Qr'Yl'Ld']EbthQ briddt AREHARAYRAY !
N th t ﬁe ail (? of antype B- ngi‘ tg ﬁéﬁ%ﬁér’%‘{]ﬁéggﬁf:&w chgrmtg a mass
dismbusen nmd themisdhe mobsmgan@ehidyngpicaljentteri(MMAD)t he
formul ati ons was basically perforned in accordance WO
2005/ 112892 62 PCT/ EP2005/ 004806 with the description
given in "Spray Drying Handbook", 5t' edition, K
. Masters, John Wley and Sons, Inc., NY, NY (1991)
The resmél 9:9@%%9éﬂlcmoyvdpr papulatioh that hasmpassel dattheeppillasy srmepaated via the
i rator system a cycl one,
single-qige ipag i 188 Babincbufr fad SO uhtReerges B impagonpyen impact
plate asQUett of in@i¥P BicAial TRe fid Parficle Fab@is ( QF PE) KASHA khe auEﬂo@ being finally
peristaltic pu Is used to punp the solution to be

Separat%dplﬂa?/ deptrftitsraThenfine papidle fredionos Areyimehicaldy deteprinsd.eBbe fine
partlcleaﬂ'd'cub& isUs ﬁﬁcﬁlgteétﬁ%% e 4800 0F ﬁ&&&? s Mcc?[ﬁ?i’h ﬁlte{)m relation to
oplets. Drying proceeds 1nt sprayl ng
the totabmmnw ddippwdehised i¢ the dreggtied phwdergler ¢dpsulepr ayi ng t ower '
by the aspirator in a continuous flow process. The
product is collected in the collecting vessel after
passi ng through the cyclone. 10 Two different
. cyclones were used: Cyclone |I: Buchi cyclone (seria
8.0  Revidherd wite@yntentCycl one |1: Biichi high-performnce
cycl one (serial nunber 46369) The solids fraction of

-The resltitﬂﬁlsg\p#egycg)ggﬁﬁ}of%g ﬁﬁe&%m ugtos/o&g Hgténnmeds (I){Sr nqga%s 20fo &%ﬁometric

titration (Metrohm 737 KF coulometer with type 703 titration stand, Germany). To determine the

residual water content, powder was dissolved or dispersed in methanol (Hydranal — Methanol

.dfy, VWR / Merck Eurolab). The measured solution (Hydranal — Coulomat solution, VWR /

Merck Eurolab) of the Metrohm coulometer was conditioned at the start of the measurements, ie
the measured solution was calibrated to zero water content. The sample was injected into the

tltratlon cell and measured,
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The inlet tenperature was around 170 to 185C, the

liquid feed rate around 3 to 3.33 mM/mn, the 15

aspirator flowrate around 36.8 to 38.3 nB/h, and the

atom zing rate (AAF = atomi zing air flow) around 0.67

n8/h, 1.05 nB/h, and 1.74 nB8/h, resulting in an outl et
WO2005id¢f2r at ure of around 80- $BC. 3.0 Freeze &FJERGOFH4806

Freeze drying was perforned with the aid of a type

ISt , LPC-16/NT Epsilon 2-12 .D freeze dryer of

2.0 %Hii‘yﬂde&fwg %efriertrocknungsanl agen GrbH. The

freeze dryer consists of a drying chanber, a
The powdvpslensieteifsaonteiiaria tthpowdertii@e silvRbtigatliedr Sidlcv@n btabifities after

punp_for vacuum generation, and electrical equipnent.
spray diying, ﬁge PECERIATS Biqtion of ipEotemasgEagatles Was getiah ghe measurement unit for

. r o a) - )
formul B B S0 R KD B TR M s Mbulations, analogous
raffimosef farimglation® z enalegdus g sesharbie nfomaslatiGas( winajogolih esaccharose-lactose

s LR B BB GR Y oFhowes o

references @éthathel intiongti vl Ajpaint. desdifitedsial thié i0RHE ML A erdpate abdrdy/ analyzed
-40C x 30 m'nﬂtes. ‘This was followed b '

by validgicgh 3ip QclusipmahmBaloBinY Ko Be-IOHId it [ dotcag (AR For this

- purposel @ potrel i€ BowdEE werSin Py Sec fel @@gﬁr)ést'v;a(i% i a é—ld%fdﬁ to 8).

hours. The next step was after-dryin whi ch "proc
at 20C x 20 _hours x 0.001 nbar. As a final step, the
*» Forogil ateragge sabiijy-o frelested fhymwlatigns dweriet investigated clop cstability rajter one
S Ly .| I - dart.. The o "
weel s BB 0 o8 al DU 2 L b0 18Ty ¥E LR cagrc, 7% wap
in opgmaglask aialasi de the vials. 4.0 X-ray diffractonetry
(w de-angle X-ray diffractonmetry (WAXS)) 10 To

- manlBiCSGer bkt il Bhon Fyar iy mBots o in open

. glasvialtyfodliohé da¢ ko aRusd 20 a5 €5 55%ARERS RiHBmi&ey (GRibration).
in aroomattenperated to 22C. The Cu anode X-ray .
Theglase vipds Werecmbreauentdy sgaleshand besdod undpr 1he senditiang Npecified above

d Biedy i dedihh e I 400¢:t age of
ond o o O P e B A A AR
sanpl e plate was placed in the instrunent, the sanple
* Vacywus-dnied storage stabilityt $rdecicd form0latiompdtentpmy diyings warerstorgd for one
' £ ate nd asur sec

of, 2 0.,=.0.05 a enent..time of onds (0
day SRR RGPS I prdo RN TG PR P PR SR SR e 30°C
“and Wolthd 016 nibadl (Ricutuf RIrna g FhiRglukd €lsWadrs bibequclily removed from the

. vacuum drying cabinet, sealed, and beaded and investigated for stability after four weeks’

dry storage at around 40°C.

e 3 months’ stability: Selected formulations after spray drying were vacuum-dried in open

glass vials (see above). The glass vials were sealed and beaded under nitrogen and stored at

~ three different temperatures of 2-8°C, 25°C, and 40°C. The powders were investigated for
stability after one month.

» Open 1 or 3 months’. stability: Selected formulations after spray drying were respectively

stored in 6pen glass vials at 25°C and .around 29% and/or 43% relative air humidity. The
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devi ce XRD 3000 (Scan) and the Rayflex version 2.1,
1996 (analysis) on a type SC 1000 V detector. 20 5.0
Si ze excl usi on chromatography (SEC-HPLC) a) |gGl
protein aggregates To quantify the 1g@ protein
: aggregates in the reconstituted powlers, a SEC-HPLC
WO”O%gésgzperfor med. The SEC-HPL® was per f or ned RT{ER2085/004808
HP1090 unit of Agilent. A type TSK3000SWKL col umn

POV Y aTs i ves B e lon SOy lier GBL ] Breedamiii Fpoiecisd fyrppulations.

the fabrelifhansic B%ﬂan@@ﬁﬁih%?b%e%a@aﬁo MR 84 nBAE PRI of flight
phosphat e di hydrate and O 1M sodi um sul phat'e was

mezsarepentit(sef abateladj usted with 85% ortho WO 2005/ 112892
64 PCT/ EP2005/ 004806 phosphoric acid to pH 6.8. The
anount of sanple charged was 25 1d at a protein
concentration of 2-10 ng/m . Protein detection was
performed at 280 nmw th the aid of a diode array
detector of Agilent. /HP0 Cisampltli on soft ware of
Agi l ent was used to evaluate the chromatograns. b)

Calcitonin p the
calcitonin p?@ggﬁﬂn‘g%gre at gé/"?ng(?hﬂ)%%g%%nst ituted
powders, a SEC-HPLC was perforned. The SEC- HPLC was

- performed with a type HP1100 unit of Agilent. A type
TSK2000SWKL col umm (300 x 7.8 mm) of Tosoh Bi.osep

ru R PLAREHRIGR NS e ELTRON R gﬁ%gg,g%mm

buffer Esed Ikrﬁatcnalk)pww diluicd M1tiad¢1hlnefaha¢cbwmér wahsa pld et around 7.5 to a

e 34 8 s S o S S 3 o
with apphieghaifeylbinB YAt at atoafifing alrMovP e ABlSd0 B @, a8k 4SluB6h volume
wWi.th 85% ortho-phosphoric acid to pH 6.8 can be used.

was 50 m cTheaggreeatsrcoatenpives iaveiligalgd amdesoribed apves  protein
‘ concentration of 0.5-2 ng/m. Protein detection was
. Aﬁﬁeﬁﬁ@mg’sa&peglgoﬁ %tﬁ% F&a@\'/éj aﬁ’fhunﬁéw aﬂ&tlﬁ}@é O@orgéd storage
Agi | ent. errst tion software of Agl
stabilgy)e \tad mluteort reparegchfromethe greangitutéd poyddnhed a;mmd 18.9% and 18.2%
a ;eeste dual ec?r@nloner content To quantify the |ysozyne
SR Hoher content in the reconstituted | ysozyme
formul ations, a nodified SECHPLC (van de Wert,

-+ Afl@0e Haya eqpitibfanionacd fobr weples’ IEKAGAREMWMO°C aheisolution prepared from

the reconstituted powder had around 11.8% aggregates.

e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared

- from the reconstituted powder had around 13.2% aggregates.
Spray drying of a 3.33% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) was diluted with demineralized water (with a pH of around 7.5) to a
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(300 x 7.8 nm of Tosoh .Bi osep (Tosoh Bi oscience,
Stuttgart, Germany) was used for separation. As the
fluid, a buffer consisting of 0.1M disodi um hydrogen
phosphat e di hydrate and 20 0. 2M sodi um chl ori de was
adjusted with 85% ort ho-phosphoric acid to pH 7.0. The
WO20Q(4d18At of sanple charged wels 25 | at a pr oPEI/EP2005/004806
concentratlon of 2-10 ng/ M. Protein detection was
formed at 280 nmwith the aid of a diode array

°°nt°"g et st mgfmbandagn thepbsenppotamnethet adivivantss spvay- dricds described above
with aﬁgiclaﬁ(m ol SiodtSEY dhQusniidin gaatueﬂ(é\b r%(g g%&gﬁf és))gx%%gsl' he?Sdlutfdn volume

eval uate t'he fornul ation
was 150onloitbe aggegatruamidnt iveslingstizhted ipHesovibedyaboret hod. A
calibration |ine was initially produced wth |ysozyne

P S BR85S et s
stabﬂtﬁ)hﬁe \é@uﬁ&oﬁleﬂé'&ﬁﬁgmﬁﬁe E@ﬂsﬁﬁ&@@ﬁd&@«% 8P ardhkd 04 3% gregates.

nmonomer peaks in relation to the correspondi ng
me concentrations in the investigated standard

o AR R T e bt e i prepared fom the
recghéctﬂcuﬁé@?$wélé?\ﬁ§§5fogﬁﬁ £/ Q?@%ggﬂeggeé e& fFeIfas

cal cul ated on the basis o atl es. The
hi gher the residual npbnomer content of a fornulatlon,

o Afiend apddtwenths sterageatcdSeC 3 sncaiths’ istapility), theRmittion peemmiedefrom the

reoBRARHEA R Rod Mg 7% IR PR R R T ol i 0 o

the 10 Synpatech Hel os unit of Synpat ech GrbH,
o Afiet duad Baﬂneﬂh‘s | seorhgd at, 4038 (BrawynthsT RALIRAS teadhition prepared from the

BB Bl SIS Sap b5 gL 0 o e o neor

an air pressure of 2 bar and guided in front of a 50

‘o AR RAUrI flonth8NSoRYe at RALAL oY relASE iR r% R&d 25°C, the solution

particle size distribution is eval uated
PfeF?fﬁé Hient e reppaditutedpevderhad around 41536 ard @Gﬁé@gwgntearepmctwely
powder. 15 7.0 Mass nean aer odynam c di aneter ( MVAD)

o AfiePd %ﬂrﬁenﬁfl{hy &Bﬁgé LAGbLRD 48%; lEOiatl ggel %ﬁuﬁﬁ%apsu N@etﬁe solution

respective In size
prepardd oty thel wedstlwtbﬂb povder hihmadithd b 6o élpb’?/sﬂ%raggmgaﬂeercspéctwely
Boehri nger Ingel heim were used for the neasurenents.
An adapter was used to couple the Handi haler to the
USP EP throat of the instrument inpactor inlet.

Spray drymg of a 9% (w/v) trehalose

1% (w/v) 1gG1 fermulatien

4.5 g trehalose were dissolved in around 40 ml demineralized water (W1th a pH of around 7.5).
As the next step, around 4.6 ml pure Ig(31 with a concentration of around 109 mg/ml formulated

_inapH6 glycine-histidine buffer (see Materials) were added and diluted with demineralized

water (with a pH of around 7.5) to a volume of 50 ml. The thus obtained solution contained

around 9% (w/v) adjuvant or matrix and 1% r(w/v) protein and was spray-dried as described
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20 The powder was drawn off at a rate of 39.0 Um n at
a suction tinme of 6.15 seconds. The air throughput
was controlled via an external control panel. At |east
t hree capsul es were neasured for each powder. The -APS
unit of TSI Inc. SA was sinul taneg
wozoolg’/g&é{%m nation with the HI npactor inlet P§§}é i{%omso
deternmi ne the aerodynam c partl cle SI ze (mass nean

sbove % AMRRRp By oGP T it i Momrciaistod TR Ths ggeresac

contentt s thvestigped &s des@ibed abdveon (FPF) via a singl e-stage
i mpactor (with an effective cut-off dianmeter of 5.0 m
- t .39 L/mn rawn off via the the
The folfyigi b orintusrp P den PO B e powder
passes to a thin capillary, where 0.2% of the powder

s Afteuand lvie}ék’lssoﬁﬂnﬂblﬁge fa0r7std i@ae hirl I9IMidRE ARG r@?@ "(Torced storage
under 5 isokinetic conditions. The tine of fli

Stah%’é% (hespbitton psenseadsfsmyhe rm%am@émomdarrl}adm@dga 6% aggregates.
t hrough two | aser beans, which, as in a light barrier, :

detect the flight tinmes over a-specific distance. The

result is a nunerical distribution that is

subsequently converted into a mass distribution and

then to the nmasrapdyingeafod e/ YLaARR er (MVAD). 10

The residual 99.8% of the pomder populatlon t hat has

passed by the capt)lg,bgy,r@év/,t,1 gehvia the

si.ngl e-stage i npact or e’ fractlon greater than 5.0

gm separates in the inpactor on an inpact plate as a

result of mass inertia. The fine particle fraction

(FPF) follows the airflow, being finally separated in

4.5 g Leoolepth d‘lésbltv%a in akBEhd 140G PRnlihGh Bz VAR (@] aﬁﬁ of around 7.5). As

gravinetrically determned. The fine 'partic -
the ﬂext ftem; taraymd 48 6t anlpurcigGA tveith 4 ¢m¢mttmmhr0£@1toumd1 1@)’4‘ 8 pgmdldiormulated

in a- pﬂég ﬁ{«lﬁ{ig 0#1&16% Wg {?Eee atenaﬁ§ hwgér\%eaﬂgef am%% %(f wbtgtc%mmerahzed

water (eithsiuplé .of &r(ﬁlﬁR?)duaal vomge of 460 mENThd liess rcfbfd(ljlfﬁgaioluﬁﬁh &bntained
e drie routs S ermi_ned by neans

around RO B vty or, malieo iq (LE R Baprords: GBI Uhrotary dried as

describd sbve YRt ffpfichddn’ FldyRRe $taabdl atoﬁﬁén&g ) flow O ASRET 07'617‘ &’/h. The

the 20 residual wateér content er was di ssol ved
aggregagy C%t%emgwe$tmar¢é@hd¢ﬁ@an¢manal - Methanol dry, WWR
/ Merck Eurol ab). The neasured sol ution (Hydranal -
okt wot\R, t he
The fol tr%%%&%%sg%}ﬁ%etg{e%rwems télgﬁ%ﬁrﬁonggg S?al%?]e start of the
neasurenents, ie the neasured solution was cali brated
*  Afigroonee mgekiatapen ctoregn st 7¥¥e rdativgl air imsnidity eod eld°C (faced storage

stabshq%, the solution prepared from the reconstituted powder had around 1.0% aggregates.

o After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 0.6% and 0.9% aggregates respectively.

e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 0.8% and 1.3% aggregates respectively.
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15

titration cell and neasured. 25 WD 2005/112892 67
PCT/ EP2005/ 004806 9.0 Stability determ nati on The
powders or proteins contained in the powder were
investigated for different stabilities after spray
The percentage fraction of protein Zﬁﬁ%e at es

WOZO%&% gt at the measurenment Unit for fornulk 5/004806
stability. Pure protein formul ati ons, anal ogous

hal se f rnulatlon oys r af f nose
o Afigs g 5" praeoYtisC cii M&tsg §E‘gtl'8f)n{’i‘|° &piugjag prepared from the
recANH e H§w§e§%ﬂ‘ FoRae1h18cisery; a%éx@EJlt@st HeSdStivedy.
anal ogous hydroxyet hyl starch formul ati ons were
tially conpared as references with the innovative
The MS@P @6 Bsrewdeswas detsamingd p describednatiosn.  Aggr egat es wer e
anal yzed by validated size exclusion chromatography

' ' For this purpose,
* Th%§§@§P§#§%%$%%§ 0 8E§Q§%'€ |ﬂ|§$%?ly reconstituted in

purest water (with a pHof 6 to 8). 10 Forced storage

- The MyMABishil FYF ofteqordar Wwaor defeatined s dweribednbest | gat ed for

stablllty after one week' s open storage at around 40C

. Was he e er % grtéa\éeieyl rwg?xrg g{ #,aa&é% 181%1‘5 _.6%i il relation

uaﬁebewﬂadmﬁaﬂawb@hions after spray drying were stored
in open glass vials for one day at around 22C and 50
to 55%relative air humdity (equilibration). 15 The
gl ass vials were subsequently seal ed and beaded under
the conditions specified above and investigated for

stability after Sppayrdiviaglosa odoy (SHPLEGEP at around 40C.
Vacuum dried storage stability: Selected fornmulations

after spray drying r 0 3 for one day in open
glass vials in a v%@%ﬂﬁ? ]§bﬁ omplatid;. of Memmert,
Germany at around 30C and around 0. 15 nbar (vacuum

drying). The glass vials were subsequently renoved
fromthe 20 . vacuuntdrying cabi net, seal ed, and

4.950 g\ggggﬁ' wag%jgl's " Yﬁﬁt | g?t eq tnig%latxzeg @Pg%f(%g QPH of arcund 7.5),

As theshéldi ddph Yarou®g! @Sifﬁﬂﬂfﬁi‘éﬂl’é@I lxﬁﬂﬁa%fohé‘énuﬁm@tjf dfo\ﬁh& $6.55 mg/ml
wer e vacuumdried in open” gl ass vials (see above).

formulyied il 298 6i elyeinghisidise hubfar &ve Metateld) werrepddedt andgdilted with
s t -8( .

demm%@%eﬁ%@ag&ig@ﬁ a.'pﬂ-h bf4to m%é L s na v&lﬁtgg §f %g{lg@m}&%\#golﬁgnedsolutwn
contained around 9.9% (w/v) adjuvant or matrix and 0.1% (w/v) protein-and was spray-dried as
described above with application of cylone I at an atomizing air flow of around 0.67 m’/h. The

aggregate content was investigated as described above.

 The following aggregate contents were obtained for its storage stability:

20 -

o After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 5.7% aggregé.tes.

» Afier one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prcpared

from the reconstituted powder had around 4.7% aggregates.
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25 stability after one nonth. Open 1 or 3 nonths'.
stability: Selected fornulations after spray drying
were respectively stored in open glass vials at 25C
and around 29% and/or 43%relative air humdity. The
WD 2005/ 112892 68 PCT/ EP2005/ 004806 powders were
WO200514388%t  gat ed for stability™after one and t RFEEPZABIOHSS
For selected formulations. the aerodynamc
performance of the powder was al so determ ned by neans
of time of flight neasurenents (see above). 5 1.0.0
Exanple 1 Spray drying of a 10% (wv) 1gd fornulation
Pure 1g@ W th ZprgEaERkoak o) Bgssend 109 g/ m
formulated in a EH 6 gl %m negﬂ(l St)l dine buffer (see
Materials) was diluted with dem neralized water (with
a pH.of around 7.3)%t(5/q 29 fegrilalion of 100 ng/ M and,
in the absence of any other adjuvants, spray-dried as
‘descri bed above with application of cyI one | at an
atorri zing air flow of around 0.67 nB/h. The sol ution

lume was- 50 nl Th%o,@ggr egate content was
45¢g L$5rﬂ’é§?rr~‘ Giseduedin aeud4 epworalizedayaies (vathea p@ifagound 7.5). As

the ncxt%?é?nm%ﬁﬁ’c[ A8l %t%aﬁ) ltl%h Iﬁzeﬁ’t#tloﬁ% 1%'111;1& 1@91 &éa?ﬁgnnulated ima

tced stora e SO utlon
pH 6 glfciperhistidine ém&nls(sm M@meﬂn)mm atided alsdahlucbdmxﬂ@%mmrahzed water

(vith 2 ffof hoppa 7 BRI SRAFE of STRTCLLC G ottplrd Gl B cptingtguound 9%

(wiv) a@ﬁ'lrzuﬁ Io@ Anddie pad El% {woMmpréteia aRICORS bprhytifed ﬁ@‘dﬁ@hbét&dbove with
l%nd 11 8% aggregates.. After one day.s_vacu
applicatigyghgloah d of g ROTIEANE air Joy’ 5P 6] mybCThe pRgrogate content was

mvesng%huia&enpgde‘g@(,@d fromthe reconstituted powder had
around 13. 2% aggregates. 20 Spray drying of a 3.33%

lgd formulation Pure 1g@ wth a_concentration

: V)
~ The follewnseracsgmatf@szmsntﬁwerﬁ ol?t@iﬂ%foaffé gtorage stapilits

glycine-histidine buffer (see Materials) was diluted
o AftdM i Q@éﬂ’?%&)@ﬂ A AL i’@le&ﬁ &P 'Huﬁ’lfdl?' dode %orééa storage
a WO 2005/ 112892 PCT BP2005/ 004806 cont ent of
~ stabiligy)ntheanlhtion prepired flogethe eccofistimipd powder hadiprruad 2% aggregates
spray-dried as described above

‘o After one day’s equilibration and four weeks’ dry storage at 40°C, the solution prepared from

the reconstituted powder had around 1.8% aggregates.

~. After one day’s vacoum drying and four weeks® dry storage at 40°C, the solution prepared

from the reconstituted powder had around 1.4% aggregates.

Spray drying of a 6% (w/v)} LS55P

4% (w/v) IgG1 formulation
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20g Llﬁsﬁ

with application of cylone | at an atom zing air flow
of around 0.67 nB/h. The solution volunme was 150 ml.
The aggregate content was investigated as descri bed

above. After one week's open storage at 75%rel ative

air humdity.and 40C (forced storage 5 stabili 6%@
WO 200511289% 5| uti on prepared fronfthe reconstitut B/F30HEp806
had around 16. 3% aggr egat es. After 1 and 3 nonths'

3.0 8 LEPBIRIE aRtat g oo AL derbipPilivasien (G B B ind 7.5). As

the next4teparaidl . 45mBEEETHG! S5thRDREGD & ¥f arodNd! B2 Sing/hll fetmulated
nont hs' storag};e at 25C (3 nonths' stability), the

in a pHs®Rlycingrhighidinsabulter ripesrMatesials) seemadded and dlilvisdawith dergineralized
. 40 1% ' ) . .
e PR, G R ¢ PRREETRSS 1 SBA) Wl o conined

around 8%afw/V) ddjlrvant loe nsatixitand it% (epdrpecteinr o whe spray-dried as described

' rreconstituted powder had ar.ound 13. 3% an 1%
sbove vifcipRiatiot of GYRBEL Pl e SonRk BF TPVl g hg /. The ageregate
-gontent%grﬁ&@ga%daéwﬁb&ﬂ%bwl ative air humdity and 25C,

the solution prepared fromthe reconstituted powder
had around 5.5% and 6. 6% aggr egates respectively.

 The follpying,agarogaig cantaws fees ohlpiped o ith storee sabilils os r o at i ve

air humdity and 25C, the solution 15 prepared from

| o Aftel MReTRERNS b tsﬁ:gaéaomﬁﬂ% hR ik Odé'(n Humiddyo Ad 43O Worced storage

aggregates respectively. Spray drying of a 9% (W v)
stabﬁitlgh@ib selatianprepired ﬁpgtgxe fesomtituted powde had srognd ﬁ-é%eﬂg@%ate&

were dissolved in around 40 mMl dem neralized water

with a pH of around 7.5). As the next step, around

4.6 mM pure 1g@ with a concentration of around 109

nmg/m fornmulated in a pH 6 glycine-histidine buffer

(see Material s) Sueayelrgigeofia 4Wdwdi) LESE wi t h

dem neralized water (with a pH of around 7.5) to a

volume of 50 m . T, ' ol uti on contai ned

around 9% (W V) ad%&%ﬁ%‘?pﬁﬁnpﬁgﬁnd 1% (W V)

protein and was spray-dried as descri bed WO

2005/ 112892 70 PCT/ EP2005/ 004806 above with

application of cyclone | at an atomi zing air flow of

Av Le{g"? 11 glasg eﬁéﬁ;{g @SCr |Sg%gﬁ§tg%%%!m%g&§ ﬂ#"f’g@éﬁg of around 7.3). As
the nextatpyr @geid2% thindpes Ig6i evithit @neakafion of sreurst URyme/ml formulated

R T TR T pe—

water (WitlRRIgH b¥ hrouh# . HAbW {EImBIFIHHN Al THeOMud BBtained solution contained
reconstituted powder had around 12.6% aggregat es.

‘around 4% (w/v) adjuvant or matrix and 6% (w/v) protein and was spray-dried as described

above with application of cylone 1 at an atomizing air flow of around (.67 m’/h. The aggregate

. content was investigated as described above.

The following aggregate contents were obtained for its storage stability:

 - After one week’s open storage at 75% relative air humidity and 40°C (forced storage

- - .stability), the solution prepared from the reconstituted powder had around 6.9% aggregates.
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Spray drying of a 3.00% (w'v) LS90P 0.33% (W v) |gGL
formulation 10 4.5 g LS90P were dissolved in around
140 M demi neralized water (with a pH of around 7.5).
As the next step, around 4.864 ml pure IgGL with a
concentration of around 102.8 ng/m fornulated in a
WO 2005/H282gl yci ne- hi stidi ne buff®r (see Materi al BJI/BRR006/004806
added and diluted with denmineralized water (with a pH
of around 7.5) to a volunme of 150 H. The thus obtai ned
sol uti-on cont ai Sethy dyiogela 3.50006/¢W.8J58dj uvant or
matrix and 0.33% (wv) protein and was spray-dried as
15 descri bed abov t ' on. of cylone | at an
atom zing air fl 0\?\/7 %U{ (Q'r/‘gﬁggi S&Eod??aﬁ@%h The aggregate
content was investigated as described above. The
foll ow ng aggregate contents were obtained for its
storage stability: After one week's open storage at
nd 40 (for.ced .stor
125g ig%g‘\?ér@;i;s\é&vgd F‘Eﬂd?iodn%b cgnagFrgg [ watcr ﬁgﬁxapﬁ%? around 7.5). As
the next stem astuint 3884 miqmlerg(ha@liﬂaﬁ ooiEntlato FARE 86 SS mg/ml?ﬂ)rmulated

in a p@%ﬁ{/ﬁiﬁ%ﬁ-@%&diﬁﬁ g’o E%Th Es'lep %ﬁ%&agga@tgaz G ¢ 3 Qtte(rl] with demineralized

" water (hﬁﬁ@ﬁﬂ'dﬂﬂr&ﬂupwwed a RN GU56 nfl; F8R fﬁﬁg c%ta%(&d solution contained

regates respectively. After | and 3 nont
around§ b §§) adiuyat or Inain eird 7.5%¢ GaYv) brojoin andhwvas @mra:ﬁdupd as described

B s B Y LR —

content7das BEESERRACE/ 36t BeE8 abdvet er 1 and 3 nont hs' storage at
40C (3 m)nths stability), the soI ution prepared from

The fol ot&ﬁn%%g?g é)tgyegg thre loyt%mFﬁ %?gfi % 1(1/8\?3 g r 2. Ws OS/o

determ ned as descrl bed above. The MVD of the powder

. Afta‘f ey wgﬁ{ ayopdnystoggevas 73S retutive: Al and FPE (ff)rced storage
r. were determ.ned as describe ove.
rtlrz:§=r$° Yign promaesd fﬁ%é‘?ﬁ rEeRRsutRdong %}a%adb agoypd g, 9‘% fderegates.
the FPF was 23.6%in relation to the powder capsule

o ARMIG hia?f sQRcaYm HrYind gtn@ffmﬁ' Weck¥d §4/ s’{araﬁesgﬁﬂ)"clﬁle%ﬂu%bn prepared
(wv) 1gG 1 fornulation 4.950 g LS55P were dissol ved

from ghegpenusiituird newdsehidrspund & 4 aﬁateeﬁfe!( with a pH of
around 7.5).

Spray drying of a 1.0% (w/v) LS55P

9.0% (w/v) IgG1 formulation

0.50 g LS55P was dissolved in around 5 ml demineralized water (with a pH of around 7.5). As

the next step, around 41.43 ml pure IgG1 with a concentration of around 96.55 mg/m! formulated

in a pH 6 glycine-histidine buffer (sce Materials) were added and diluted with demineralized
water (with.a pH of around 7.5) to a volume of 50 ml. The thus obtained solution contained

around 1.0% (w/v) adjuvant or matrix and 9.0% (w/v) protein and was spray-dried as described
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As the next step, around 0.518 ml pure 1gGL with a
concentration of around 96.55 ng/m fornulated in a
pH 6 gl ycine-histidine buffer (see Materials) were
added and diluted with 15 demi neralized water (with a
pH of around 7.5) to a volune of 50 m. The thus
WO2006h128%2ned sol ution contai néd around 9. 9% (VIGIEP2005/004806
adjuvant or matrix and 0.1% (w v) protein and was
spray-dried as described above wth application of
above ‘éfgff* ghRlicption obevlanchatanpiomizingrain fiowiof arened 9.6, B 7hnBrerpgeregate
contenth4 inRRE zﬁ&?ﬁ@?e@%eﬁ@goy@s | nvesti gated as descri bed
above. e follow ng aggregate contents were obtai ned
for its storage stability: 20 After one week's open

 The foliaving geerenate eopntd wietewbtadried fonits storege statdliydC (f or ced

storage stability), the solution prepared fromthe

. Aﬂit? tgfé@ %s.t'eieitiét SfenP &%\ggg ali] a?gl"/él Irrglégxg% gn'z %ﬁﬁg&é zagat ‘ﬁ)g?y(for_ced storage

r one d s“vacuum

stalsligy, dlgresohitiohQice par & it feCohs Bfueddiotrller hddoFdidde] 0.8% aggregates.
reconstituted powder had around 4. 7% aggregates. WD
2005/ 112892 72 PCTI EP2005/ 004806 Spray drying of a 9%
¢ Aﬂfwt(?) Y S BEMoRTY R Ifﬁ‘é W‘F"i‘ﬁ N&Yaﬁl“?ré&e 8 ‘1@6 6, frersahipn prepared
froMicr o6 Bahabder REP O oftlagdRmieer al | zed wat er
(with a pH of around 7.5). As "the next step, around
4.6 M pure Ig@ with a concentration of around 109
ng/mM fornulated in a pH 6 glycine-histidine buffer
(see Materials) were added and diluted wth
dem neral i zed wg dréivk bha 8.5 d 7.5) to a
vol ume of 50 ni .bT erﬂ%%s obt Zﬂﬁc %%Slylﬂql on cont ai ned
around 9% (wv) adjuvant or matrix and 1% (w v)
protein and was spta-(8fdeChéormuléionbed above with 10
application of cylone | at an atom zing air flow of
around 0.67 nB/h. The aggregate content was
i nvestigated as descri bed above. The foll ow ng
- regate contents were obtained for its storage
0.35 g LY 338, Vs Jsolved i proupd 2 deeldesnipgsakired pniergwaa pHof around 7.5). As
. - L 4 |
el S o(BIUIAL HC F0 LT BRA 18962 mojnt o
in a ptt 6 ghyring-higtidide potfe (seh Mhtenale) nder2 2ddedhagl dijutbd svith deémineralized

B Y TN O p—
around 0SCH (wiv) hdjuesht e wekdrix RAD9 8%OWId) droftth ABDWRIHIrSS dried as described
Af ter one da ? vacuum dryi ng and four weeks' d;ﬂ;l/ o
above vl applicatign q%@' onenlcat 98| AAMIZHE sirclingy @f around 0.67 m*/h. The aggregate

content was investigated as described above.
The following aggregate contents were obtained for its storage stability:

e . After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 13.7% aggregates.
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fromthe reconstituted powder had around 1.4%
aggregates. 20 Spray drying of a 6% (wv) LS55P 4%
(wv) 1gG formulation WO 2005/112892 73
PCT/ EP2005/ 004806 3.0 g LS55P were dissolved in around
dem neral i zed mater th a pH of around 7.
Wozooﬁrz@tzhe next step, around %gr 45 M pure | g&T ’\'frﬂo?rs’ 4806
concentration of around 102.8 ng/m forrmulated in a
pH 6 gl ycine-histidine buffer (see Materials) were
added and diluted with dem neralized water (with a pH
of around 7.5) to a volunme of 50 m. The thus obtained
sol uti on cont aiSeay drymgefiad. 8% (wiky).S%6H uvant or
matri x and 4% (w v) protein and mas spray-dried as
descri bed above cylone | at an
atom zing air fl o%\?\vng’gt? (X?‘@ g?%‘) Ph The aggregate
content was investigated as descrl bed above. The
foll owi ng aggregate contents were obtained for its
storage stability: After one week's open storage at

t f
0001505 3 B Rt K TR 5.
the next gy raﬁiumﬂ 9t7Sdnigwe 85G haith arcolaatdtidids taé}&hﬂgﬁfl%smg/ 'ml formulated

4% (W v). LS55P 6% (W V) |g
ina PHrSg rﬁ% ‘Xéﬁfgfi%["z& (@eq(_Ma\é)Pal&é TRy F"%@(él @\ézﬁllutpdawrstu dgmirgralized

“water (With |dS4H Be h@uhd adk) Vt@taesfolt(rﬂ\é %ﬁ%{@) Hﬁ' ’ﬂ{e 31&9 Pﬂtgmtzﬁ R1utibF contained

t he next step, arfound
around 3 Gpc@r{v} adivvent of matris umdl 0136% ef/nmmteuf mtdmdtﬁtpeay-dned aa described

uf.fer teri
sove 9l SNBSS T e prpme
content gfas &rvestipdted a5 Hedcabad atovelmre of 50 ml . The thus obtai ned
solution contained around 4% (w v) adjuvant or matrix

rhe B S RER I A ALY descr | bed

air flow of around 0.67 nB/h. The aggregate content

‘e Aftanamei wedss iopad %tbr@ fess%i ReMvaay Bumidi® Al UMW (irced storage

ate content obtained for its stora
Stab@%bﬁt SP&}I“OH ntepefre 'ﬁeaeoest@ﬁ%p%wtﬂra aratmdzgé)% aggregates.

relative air hum drty and 40C (forced storage

- The MM abitleipoyder #hedet@nitddQn deicaBal ffbvEr om t he

reconstituted powder had around 6.9% aggregates. 25

¢ The MMD of the powder after spray drying was 2.9 pm.
The MMAD and FPF of the powder were determined as described above.

o The MMAD of the powder after spray drymg was 4 3 pm, and the FPF was 15.9% in relation

to the powder capsule weight.
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WO 2005/ 112892 74 PCT/ EP2005/ 004806 Spray drying of- a
2.5% (wv) LS55P 7.5% (wv) Igd formulation 1.25 g
LS55P ‘'were dissolved in around 10 ml dem neralized
water (with a pH of around 7.5). As 5 the next step,
38.84 mM pure Ig@ with a concentration of

wo 208y Bl 50 22 mg/m formulat@ in a pH6  PCIEP2005/004306
gl yci ne-histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a volume of 50 m . The thus obtained
sol ution contained around 2.5% (w v) adjuvant or
matrix and 7. My j ' ray-dried as
descri bed ab%%ﬁé*with%ﬁ‘%@?ﬁ@§°§ﬁ§“&5§ou§ﬁ% | at an
atom zing air flow of around 0.67 nB/h. The aggregate
10 content was inv@é%@é{t’b@(}é@m&aﬁdnbed above. The .
foll ow ng aggregate contents were obtained for its
storage stability: After one week's open storage at
75%relative air humdity and 40C (forced storage

_ bi.l i , the solution prepared fromthe

6.290 é g@“ %‘é‘#i#‘éi”é@“{?&%ﬂ% PYTHR (Panalentitost. 85% mOguiBaSREar) were dissolved
i uAdl 1o i iR i | d S ert .

in aro rnin%ﬁuﬁ’éth%d‘(@a@é%l{g;’rtﬂrayﬂﬁ 9r gfg’t}%‘i 235 M%etif:%@ﬁ s{t%}e around 0.518

ut'i‘on pf

i sfég{’!ag_e at 40C, the's
- mlpurs B nith 1 censantpasiodof atvadd 86,65 agy/Al LYnaEEHSY %&Jﬁ% glyBh&Yistidine

buffer @&y | % (W ) L S55P. 9. 0% (w V) Ig

7“5) jr e ﬁéﬁ% Rvekt, WALl (TR ith demimesiedearoten (it rH S around

-2) to pivoberei of Silahl. e thvitt dbitaihadl ol r Tvo5).. .

matrix §0060. [ /3't e(gt,. ar gund a1 43 m nQE‘?@“Fgég’ ldl\E/lvlgtghgf/ghwvﬁldj“Va“t or
concentrar PENCYEnd Was sprapdrigha ¢ribefl @bomel weitteapplication of cylone

- I at anpitbibiziyigy it TRh o8 i 9 O B8 F[(h%eal%grel\e/%%t%;\%)?llge?lz (V‘(\%g trigx’resg'gat’ed as

desc 'b%}%. ed. and diluted wth dem neral
Sert G¥%around 7.5) to a volune of 50 m. The thus

obt ai ned sol ution contained around 1.0% (w V)

The follodjngvapgtcotie cBRkhis Xy P (W V) protein and was
spray-dried as desgﬁ‘goé%n%g&f%%%%&%‘?‘ |
PCT/ EP2005/ 004806 above with application of cylone |

- & After ong wegklsopem glosage dtl D96 odelative udhenfty ddh40°EN Borced storage

stabB@0! €934154 ent .was, i nvesti gated as descri bed
N O B AER Iy remibYebrase badrrendoth S megroaies
for its storage stability: After one week's open
storage at 75%relative air humdity and 40C (forced

st orage _
Spray drying of a 9% (w/v) Coupling Sugar

1% (w/v) IgG1 formulation

2.71 g Coupling Sugar-containing syrup (equivalent to 4.5 g Coupling Sugar) were dissolved in
around 40 ml demineralized water (with a pH of around 7.5). As the next step, around 4.6 ml

l'pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine

- buffer (sce Materials) were added and diluted with demineralized water (with a pH of around

25

. 1.5) 1o a volume of 50 ml. The thus obtained solution contained around 9% (w/v) adjuvant or

matrix and 1% (w/v) protein and was spray-dried as described above with application of cylone I
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5 stability), the solution prepared fromthe
reconstituted powder had around 10. 8% aggr egat es.
After one day's vacuum drying and four weeks' dry
storage at 40C, the solution prepared fromthe
stituted powder had around 8. 0% aggregates
WOM%?‘%?% of a 0.5% (wv) LS58P 10 9. 5%(w/v?CT’BE§°°5’U%48°¥
formul ation 0.25 g LS55P was dissolved in around 2.5

real wate Wi i H of around .. As ..
ot an PonfIRE AR, OF SrdfiaD a8 il Fof Sl dabiieps vib inSeigaed s
describebstoeat rati on of around 102.8 ng/m formulated in a

pH 6 gl ycine-histidine buffer (see Materials) were
The fol dded and di | ut ed mnt deg%ﬁgralrzed 15 water (wth a
e IR oeffigaln ronegy we igplomge sbiihe  hus
: obt ai ned sol ution contained around 0.5% (w v)

o Aft@dpnby Rtk lopbR tskdr¥aea R 79360 Kﬂa(ti%vﬁrr Bﬁﬁﬁcﬁéynaxﬂf‘ dﬂ'“@%forced storage
spray-dried as descri bed above with application of

Stabélwb e splugien arepaled fom thg redopstititedporderhad aupuod 6:9%n&giegates.
The aggregate content was investigated as descri bed

. ARGHRY 1
¢ AngOR R TORBMAI0,AOOLAINS LIS NS it o
the mcmsageechtowlﬁ%adalranndv:ezwagghgﬁedr ty and 40C (forced
storage stability), the solution prepared fronrthe

o AR R b e A S Gl o

ﬁorﬁﬂﬁ&%o@mtueed pSRAE Had A W 193 agGdatdsor mul ation 5 9.0 g
LS55P were di ssolved in around 280 nml dem neralized

water (with a pH of around 7.5). As the next step,
around 9.73 m pure IgG with a concentration of
around 102.8 ng/m formulated in a pH 6

gl yci ne- hi st iSpraiedrbiafof b ngavj\@@@mglsagarwer e added

and diluted with demneralized water (with a pH of

around 7.5) to a v The thus obt ai ned
sol ution contai ne Azggﬂgﬂjggﬁggkﬂf%) adj uvant or
matrix and 0.33% (W v) protein and was spray-dried as
descri bed 10 above with application of cylone Il at an

atonizing air flow of around 0.67 nB/h. The aggregate
as_ descri bed ahov

| h
38l g E‘H@“@Qé&éﬁ% g (Pl £ SHicupas Shet) b dissolved in

around §$ £l %@ﬁnﬁ@i&éd whitr (wihl & 9H GNEoMACKS)S AQRR Sk HePpIfodid 19.45 ml-

75%relative air humdi Y and 40C forced st orage
pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine

buffer (see Materials) were added and diluted with demineralized water (with a pH of around

7.5) to a volume of 50 mi. The thus obtained solution contained around 6% (w/v} adjuvant or

‘matrix and 4% (w/v) protein and was spray-dried as described above with application of cylone I

at an atomizing air flow of around 0.67 m’/h. The aggregate content was investigated as

described above.

The following-aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 3.0% aggregates.
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stability), the solution prepared fromthe
reconstituted powder had around 5.0% aggregates. 15
The MVD of the powder was determ ned as descri bed
above. The MVD of the powder after spray drying was
2.9 m The MMVAD and FPF of the powder were determ ned
WO 20050d288scri bed above. The MWD of the powdePCAERPS004806
spray drying was 4.3 m and the FPF was 15.9%in
relation to the powder capsule weight. 20 WO
2005/ 112892 77 PCT/ EP2005/ 004806 Spray drying of a
9.9% (W v) Coupling Sugar 0.1%wv) 1gd@ fornulation
5 6.290 g CopkayndryBiggaia-4% (Al TotiglingySugar (equi val ent
tao 4.950 g Coupling Sugar) were dissolved in around
40 m dem neralize ter (wth a pH of around 7.5).
As the next step, g%%’ﬁ@%&%f@m‘ﬂqmﬁure lg@ with a
~concentration of around 96.55 ng/m formulated in a pH
6 glycine-histidine buffer (see Materials) were added
and diluted wwth dem neralized water (Wwth a pH of
2.54 @rok}{qd 7.5) to.a volu of 50 nml. The thus_ obtained .
>4 & PP SHEXSREGIHRHSHPB (PR lasdq 408 Conplipgaivgan) pwergdissolved in

around 1l id¥maRFh1Red ¥afoi(With A1 6F ﬁoéﬁtﬂ7.§ﬁ§xs5tﬁé Wzt MdrCrofiid 29.18 ml
descri bed above with application of’ c I gf an

yl one

. pure IgG} yithzi qegeaaitetion efiaroiind kouglol Gorslangl in.a 6 giyrimeekjstidine buffer

- . ' . d i bed abgve. T

o WS S USSR, s ST U T 5

volume of 60 adeThd thbs bbtained sdfutien comeined® elound 9%/} Aljagat 8t matrix and
o : . ot

6% o St ) Vo b M S S B8l

atomiziig 60 This bf hiddnd @V@eﬁﬁhaqh@ra%%kﬁgaté@o&(gﬁtaggsr ﬁ'ﬂ@&t\ﬁg,/%ted = described

Spray drying of a 9% (w v) upl i ng Sugar 1% (W v)
above. ¢ ormyl ation 20 5.71 g Coupling Sugar-contai ni ng syrup
(equivalent to 4.5 g Coupling Sugar) were dissolved in

The fougfv%g%i%gat%o&%ﬂ@s RRrabbERed 16 sto%é@%tsﬁbgi H of around

I
the next step, around 4. ure 1gd with

. Afte"é1 %‘1‘3;&8&1&’5 %F%l? :@g)?%%eaﬁp 454, kqglvggéumhufn%le lax% %"(ll rtfo%cé%ﬁstorage

cl ne-h
stability), the solution prepared from the reconstituted powder had around 9.9% aggregates.

-Spray drying of a 2.5% (w/v) Coupling Sugar

7.5% (wiv) IegG1 formulation

1.59 g Coupling Sugar-containing syrup (equivalent fo 1.250 g Coupling Sugar) was dissolved in
around 8 ml demineralized water (with a pH of around 7.5). As the next step, around 38.84 ml
pure IgG1 with a concentration of around 96.56 mg/ml formulated in a pH 6 glycine-histidine

- buffer (see Materials) were added and diluted with demineralized water (with a pH of around

25

1.5) to a volume of 50 ml. The thus obtained solution contained around 2.5% (w/v) adjuvant or

matrix and 7.5% (w/v) protein and was spray-dried as described above with application of cylone
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buffer (see Materials) were added and diluted with
dem neralized water (wth a pH of around 7.5) to a
volume of 50 m . The thus obtained solution contained
around 9% (W v) adjuvant or 25 matrix and 1% (W v)
in and was spray-dried_as described above wth
Wozoogiﬁ%gﬁcatl on of cylone | WOB00s! 115605 76 FeHERAndcbasos
PCT/ EP2005/ 004806 at an atom zZi ng air flow of around

Lat an aetg%lz‘&%/% a%gf‘%%@g%ﬁ oW ng vvas I FveSt‘%ﬂ:‘%ﬁEﬁeﬁgu‘g@‘gﬁw as

describgbttmveed for its storage stabili ty After one week's
open storage at 75% relative air humdity and 40C

rced stora 0 5 stabi,l.i t he |ution from
The f01‘0)];‘8 %?ggﬁeﬁ%dmﬁﬁgtsr“é‘%ﬂé?i“?ﬁlf‘gd%ﬁ@ﬁiﬁ?@tqifgﬂy ‘around 4. 9%
aggregates. After one day's equilibration and four -

o Afiwcelesweel’y dpbRIsdgitgatat 4% rdiliResalt %MWB&P%@ (fd’r&@ storage
t.he recopstituted powder had around 2% aggr egat es.

stabjfiyl rheéﬁ@naayre@avacfmmmrrmguawa bowdse had eieamd 365% aggregates.

storage at- 40C, the solution prepared fromthe

reconstituted powder had around 2.1% aggregates. 10

Spray drying of a 6% (w v) Coupli ng Sugar 4% (w v)

IgGL formul ation 3.81 Coupl i ng %ar cont ai ni ng

syrup (equi vaardnteg of 2l g%(ﬁéiuﬁlq:m'g g gegay wer e

di ssolved in 15 around 25 m dem neralized water

(with a pH of aro@%?w@){gd’tsfohﬁﬁaﬁ&ﬂ step, around

19.45 mM pure 1g@ wth concentration of around

102.8 ng/mM formulated in a pH 6 gl ycine-histidine

buffer (see Materials) were added and diluted with

dem neralized water (with a pH of around 7.5) to a
0.653 g\(dh I

B gy wornin A5l W 10030 2l SERE] @b ibolved i
around ﬁrneit@mmaﬂ@em@t@;f ith-acipHl @ assind é’éc)rhbﬁd: @iz wtep,virtund 41.43 ml

pure Ig@P %{hc %61'%%:\@3 lloﬁy(lf%?e gg%é?%@ %ﬁgP lgl]ﬁfedv@ & pI—li 6 glycme—ﬂlsudme

buffer (squsltCrlgal wdrecagided aad ilbted v&ﬂD&@mn&hﬁzéMht@W(ﬁ@ a pH of around
aggr ega cn nt s ined for its stor

7.5) to as? Hit %go nﬁ thuswg e% solution contained around 1 O‘Vg (w/v) adjuvant or

matrix and 9. 0% (w/v) protein and was spray-dried as described above w1th application of cylone

I at an atomizing air flow of around 0.67 m’/h. The aggregate content was investigated as

described above.
The following aggregate contents were obtained for its storage stability:

o After one wegk’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had_amund 13.1% aggregates.
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After one week's open storage at 75%relative air
hum dity and 40C (forced storage stability), the
solution prepared fromthe reconstituted powder had
around 5. 0% aggregates. WO 2005/112892 79
| EP2005/ 004806 Spray drying of a 4% (w v) Coupling
WOZO"%%W 6% (W v) |gG formul Aion 5 254 g CJIGAIBRAS/004806
Sugar -cont ai ni ng syrup (equivalent to 2.0 g Coupling
Sugar) were dissolved in around 15 ml dem neralized
water (wth a pH of around 7.5). As the next step,
around 29.18 ml  pure Ig@ with a concentration of
around x ng/ Bpraldeyibig af £9%i R/ 3 Cipin@k¥ & Re- hi sti di ne
buffer (see Materials) were added and diluted with
dem neralized water_(with a_pH of around 7.5) to a
vol.ume of 50 m. TH? @Hﬂ@g%thW%| ution contained
around 4% (w v) adjuvant or matrix and 10 6% (w v)
protein and was spray-dried as descri bed above with
application of cylone | at an atom zing air flow of

5.6 ro&n'd 0.67, nB/h. The aggregate content was i
56 & (- ORPHLE PHBAT StoRtaRag sYMB AUl & 4-TsCqupling Wiy S) were dissolved

in arouRDY0 BYAERINCAITEEN vateWBE R h Q PHROMBSICT 5)l 1S R R&@g? , around 4.6 ml
stability: After one week's open storage at 73
pure Igfd| with pecoapentition of agouad dl 080ax/afl douaulated dn ageH 6 Blycine-histidine
- abi i [ Uty nrepared. fromt he, . .
buffer (37 Bl st B el SRR Bt g i« P of around
7.5) to gpolymedotysthml oTheathls dbba(net \spluGion ebitaieSufiind 0% Yv(Waluvant or

- 0 | at.ion, 20 1.59 upl 1 ng .Sugar - cont aj ni_ng
matrix %‘@%b E‘{’é’ zﬁi P & W%Sqé&é%eggiﬁaﬁr%ﬂ Foeiruiy apgtication of cylone I
at an AHBREVAL flow oRrLHHd 8.67 mURMIASTBLiczRd MRLRF Wil hbefigated as
. pH.of around 7.5). As the next step, around 38.84 nl
described gbave.g G w th a concentration of around 96.56 ng/ni
formulated in a pH 6 glycine-histidine buffer (see

~The fol gy d }e%}lte%ﬁéné‘%ﬁgo&gﬁe@ fd%'Ql%)@Q){%etsﬁbﬁﬁgJ neral i zed

water (wWwth a pH of around a volunme of 50 m.
The thus obtained solution contained around 2.5% (w V)
*  Aftegopngvaek dropels streed at A6t Rl8dee (alr Wpmpditt end 4@ (Emsed storage

st B PSS B E 3 B Bl b B e Rung D G ssmromacs.
atom zing air flow of around 0.67 nB8/h. The aggregate
content was investigated as describedabove.
.2.0.0 Example 2

- Spray drying of an 8% (w/v) trehalose 1% (w/v) L-isoleucine

- 1% (w/v) IgG1 formulation

4.0 g trehalose and 0.5 g L-isoleucine were dissolved in around 40 ml demineralized water (with

a pH of around 7.5) in an ultrasonic bath, As the next step, around 4.6 ml pure IgG1 with a

concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)

were added and diluted with demineralized water (with a pH of around 7.5) to a volume of 50
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The foll ow ng aggregate contents were obtained for its
storage stability: After one week's open storage at
75% relative air humdity and 40C (forced storage 5
stability), the solution prepared fromthe
reconstituted powder had around 10. 8% aggr egat es.

WO 200584288y drying of a 1.0% (w % Coupling SugaPCHERINSOGIEI
g@ formulation 10 0.653 g Coupling Sugar-containing

UIV lent to, 0.50 g Coupling Sugar) was
ml. Theafﬁg' t(ﬁézf ““é?F‘cﬁ?HE?“?drﬁm‘d‘én?%eﬁwéY)i 3hpVaRh Ok fafly g L% (Wv)
protein QA'(! Qhs ?r@#’ ane(? adeschbedl BBvafAth a%?l?&ﬂoﬁ‘ '@ Hggne‘lﬂ-atda% Amizing air
re a concentration around

flow of ﬁ!@nndl Dé’t? eld"/h ﬂ“ ha apleSrigtontdnh wahinyvestigated as descfibed a(bgwe
Nhterlals) wer e added and dlluted wi th dem neralized

o ArciRRl bl ol Ridefle B 80 retali® it BuRidif KT 4075, KBBegy storage

stabililj)ytha3blugibn @Eepﬂﬁﬂ Iﬁrom 08 eecBnddftatedvhnrddihal elolndPZ2%aggregates.
spray-dried as descri bed above wth application of
cylone | at an atom zing air flow of around 0. 67
nB8/ h. The aggregate content was investigated as
descri bed above. The foll ow ng aggregate contents were

obt ai n8stay Bfying & a51.66% ¢/ LEDOP 0B3% (Wit Bfsolacinveek’ s
open storage at 75%relative air humdity and 40C

(forced storage i L e soluti on prepared
fromthe reconst|68§éd“’g"dm{}%’5’da§r"8und 13. 1%
aggregates. WD 2005/112892 81 PCT/ EP2005/ 004806 Spr ay
drying of a 9% (wv) Coupling Sugar S 1% (wv) 1g9d
formulation 5 5.86 ¢ Coupl i ng Sugar S- cont ai ni ng syr up

10 g LSRRI Bk e AR S D BB S it

apH 0@&@(&&@7 3%51) an GFrabdifc PAXLAS HRMexALBY rHi‘mﬂld@l 864 mPphire IgG1 with a

a concentration of around 109

‘,-Concelltf%loﬁu@falﬂwnﬂ nl &-§ mepmly | Dedetediint 3 pthd gb{&flﬁéﬁst@g@ebuffef (see

.Matena.\l}gtv?erré ?h& dhcyzﬁf ﬁﬂﬁgt? %\gtrhg%@glgqéljaf%e)ﬂdwo eIa ﬁ)\‘;ﬁ? Y nig_?o?la}&ﬁq 7.5) to a

volume Diiéd 56 alsThdthas nbtﬂmsd) kelttiancantainai avechda’. 000 dwg-%a(leWm)t or matrix

a0 0280130kl 49 bR b BB ctone

an atonﬁéfﬂl% bR flow 8t ardinl 6T h2i Th@ hggrédae\edifierd b A eBighted as described
The aggregate content was investigated as
above. descri bed above.

The following aggregate contents were obtained for its storage stability:

~ e  After one week’s open storage at 75% relative -air humidity and 40°C (forced storage

20 -

~ stability), the solution prepared from the reconstituted powder had around 0.7% aggregates.

o After 1 and 3 months’ storage at 2—860 (3 months’ stability), the solution prepared from the
reconstituted powder had around 0.7% and 1.0% aggregates respectively.

-« After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared.from the

reconstituted powder had around 0.8% and 1.1% aggregates respectively.



10

15

20

The foll ow ng aggregate contents were obtained for its
-storage stability: After one week's open storage at
75% relative air humdity and 40C (forced storage 15
stability), the solution prepared fromthe
reconstituted powder had around 5. 4% aggr egat es.
WO 2005212890 Exanple 2 Spray dryiddg of an 8% (w WETEPPHHI0HHE
1% (W v) L-isoleucine 1% (wv) 1gd fornulation 20
4.0 g trehalose and 0.5 g L-isol euci ne were dissolved
o Aftei h aad Gumontig smragbeah‘lﬁéﬁ & mopthsietetlity)vihe poludomprepred from the

e S S S LA

around 109 ng/m formulated in a pH 6

~ The MMAD ahdBPR bf the gowderhwidré deterhsing] dehtesuribed shovewer e added

and diluted vvith dem neralized water (wth a pH of

T RRF A potRa 85T HRAE HE T P g 1% in relation
_ 9% (w v) adjuvant or matrix and 1%
to{h% ?é&%?s(ﬁge?ﬁ%gtnd was spray-dried-as descri bed above
with application of cylone | at an atom zing air flow
of around 0.67 nB/h. The aggregate content was
I nvesti gated as descri bed above. After one week's
~open st @nage;af, o 58 1o {wR i Sesleaside 40C
(for ced%?t%gra egzga{qs%/glk()?ﬁ)?s), tﬁe so)ICthl on prepared
fromthe reconstituted powder had_ around 22.2%
aggr egat es. Sprayl/talf‘ylvggcﬂffoﬁﬂ‘zla@@m(wlv) LS90P 0. 33%
(wv) L-isoleucine 0.33% (wWv) Igd formulation 10 4.0
g LS90P and 0.50 g L-isol eucine were dissolved in
around 140 n1 dem neralized water (with a pH of

around 7.5) in an ultrasonic bath. As tg}i next f-‘t?%‘?’ h
4.00 g L£196R ard .58 +olqyuine Wegralisspiver imaroppsh & Al Agpmgppligd water (wi
a pH of eilrourhd'? %2 ?u gﬂ{ oS néé Pﬁtﬁu tiROndxP s@pPitofind 4.60 ml pure IgG1 with a

see Materials) were added
concentﬁi&dn @i husuiad 109 tdy/rolefoimantad ix @ gHVeglzeing-histiding bpﬁfprc(ﬁec Materials)

s oGR8 B o T PP 08 o 0

ml. Thd Blut Iobtaliod2sdiutfon32Hatnel \aroudid03 %8 (W/ﬁ)l’lﬂijumt ap mymd amde 1% (wiv)
as descri bed above with appli ﬁatl on .of %I one

protein and was fpray-dgjedpy desprbgdgoxy with gppliggtio ylonﬁ]gat an atomlzmg air

- flow of %%%\%(Z BTG TR TR A MBRe LGS Wal BlvEMigdfed @6 A6sctiB@Tabove.

o After one week’s open storage at 75% relative air humidity and 40°C (forced stgrage

stability), the solution prepared from the reconstituted powder had around 5.5% aggregates.

e After one day’s equilibration and four weeks’ dry storage at 40°C, the solution prepared from
the reconstituted powder had around 1.8% aggregates.

e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared
from the reconstituted powder had around 1.8% aggregates.
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The foll ow ng aggregate contents were obtained for its
storage stability: After one. week's open storage at
75% relative air humdity and 40C (forced storage 20
stability), the solution prepared fromthe
reconstituted powder had around 0. 7% aggr egat es.

WO 2005012892 1 and 3 nonths' storage at 2-8C (3 nBUWER005/004806
stability), the solution prepared fromthe
reconstituted powder had around 0.7% and 1.0%
aggregates respectively. After 1 and 3 nonths’
storage at 25C (3 nonths' stability), the solution
prepar | nd

b ab et B B 2 B A L O S PO R B 122
-83 PCT/ EP2005/ 004806 ﬁ¢ter I and 3 nonths' storage at
40C (3 nonths' st @B3%i(w) IgGhéorswilasionon prepared from
the reconstituted powder had around 0.6% and 1.1 %
aggregat es respectively. The MVAD and FPF of the
powder were determ ned as descri bed above. The MVAD
of the powder after spray drying was 7.3 m and the

8.0 g LEFAP awmisl 2& -kolenging wlewdlsmlveé in arouhd 2§l demipgradipgdowater (with a-

ot o 5 S BBEeRp, ALAE R A, SSRRT A wor v

concentka%ﬁpofgﬁﬂ)uﬁd 51.'D|293 llng/ﬁulﬂfaﬂﬁtllﬁted war £ pH %Qly‘tt&xd—hlﬂ‘lldh‘reohﬂﬁﬂer (see
em neral j zed wat .
Material$ e gt FUHA T JemibRalifr Gt 6 é‘ﬁ“ Brghah gl 7.5 to 8

- vozumeraif 3@@1&@ mcammtan@d scﬁ&ﬂﬁed&hfaﬁietl%’ou%ﬁ 3% @wpadaqg%nf@/ Atrix and

formulated 1-n a pH 6 gl ycine-histidine buffer (see
0.33% (ve{v)epriotelins pnd wes @rasdd@@ﬂ amdeseribedtabgvenvith apelidatier af ¢ylepp 1 at an

oSSR Al LA i BICLAT el oo

~ above, adj uvant or matrix and 1% (w v) 15 protein and was

spray-dried as described above with application of

| one | ,at an atoniz fl aw,of ound Q. 67
ARRIONE oHE S G B bl tnolgs PhGIPEOPRE i (orced storage
,stabm?}: ie20thRRPYParedAdne theGadnimalcd poAREThas bayuad 8.98% agibpates.
ative air humdity and 40C (forced stor age
stability), the solution prepared fromth

o Aftprdlowidst monihetsiprgelel 2 ( Chimoniiy’ Sl dhe éfg‘a’tl%PrePi‘fed from the
i 1 ol weeks' dr
rmds%g%tﬁgeg g)%%dg%aélsar e Is%%u?% re af)sf% cﬁchkabrl}/ rom 20 . yt he

" reconstituted powder had around 1.8% aggregates.
o After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 1.6% and 1.8% aggregates respectively.

s After 1 and 3 months’ storage at.40°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 1.6% and 1.8% aggregates respectively.

The MMAD and FPF of the powder were determined as described above.

| ~» The MMAD of the powder after spray drying was 4.9 pm, and the FPF was 34.7% in relation

to the powder capsule weight.
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After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 1.8% aggregates. ~I WO
2005/ 112892 84 PCT/ EP2005/ 004806 Spray drying of a
2.66% (W v) LS55P 0.33% (W v) L-isoleucine 0.33% (w V)
wo 200509802 f ormul ation 5 8.0 g L&E55P and | g L-isaipepmb/oe:os
were dissolved in around 280 nml dem neralized water
(wwth a pHof around 7.5) in an ultrasonic bath. As
t he ripxdy ditiep of an 8Ur(d/9.Coupling Sugar I Y@w/ i li-lsokucine
concentration of around 102.8 ng/m formulated in a pH

6 gl yci ne-hi stidi uffer ee terials) were added
and diluted with 3@%@&5?@@@’&“‘&}3@ (wWith a pH of
around 7.5) to a volunme of 300 ml. The thus obtained

solution contai ned around 3% (w v) adjuvant or matrix
and 10 0.33% (W v) protein and was spray-dried as

es¢ri bed above with application cylone Il at a
5.08 & ORI SHEEP ity STOELRUACH B7 0 HOTIRE ShEaD AR L50 8 -
isoleucifi® WeRdiss0BRd liA RBhd 40 hddicAfnd/ARel MRS (wih @\W81 of Abi® 7.5) in an
one week's open storage at 75%rel ative air hum dltty
ultrasonignbptiy ot the aresietiens eruag 4 60gnkmire 18§ with Reoseantfptigpot around 109
o SEEAR01, 61T 45y AR LAl NRR) e Shau ol i
demineraBzadomaters(witht sl lof axppnd 7152 tsoveluine of 69 epaFlexithfis obtaingdsolution

. reconsfi.fute wder had ,around,l,6% aggr.eqgat.es .
containgRRR bl BRRTEY of Tk 3ot 180 BAFBIRN s e ied as
describeddblohs withtappliddtion of cylbRe &l at domipigefafied dffanunt 067 m’/h. The

reconstituted powder  had %kgund 1.6% and 1.8%
aggregatefonisghwasinyedigaled pydispribed4op¥s | and 3 nont hs'
storage at. 40C (3 nonths' stability), the solution
. AR’ GRAMWEE§ BE fifage?h 7SROREAivE L&i;eﬁmﬂm@reindha@@(f@%d storage
1. 6% and 1. 8% aggregates respectively. The MVAD and
~ stabiliep, dfe sphutiop pragened fromethy e@censﬁttﬁe@p%gea badpropedi7 Atorggregates.
- The MVAD of the powder after spray drying was 4.9 m

« A P TR 505 Bl RSB o o

the Spomyitakdpovglephadarodtd 1.5%\apaegatps.i ng Sugar 1% (W v)
L-i sol euci ne

e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared
from the reconstituted powder had around 1.1% aggregates.

Spray drying of an 8% (w/v) Coupling Sugar S 1% (w/v) L-isoleucine

1% (w/v) IgG1 formulation

<

- 5.21 g Coupling Sugar S-containing syrup (equivalent to 4.0 g Coupling Sugar S) and 0.50 g L-

isoleucine were dissolved in around 40 m! demineralized water (with a pH of around 7.5) inan

' uliraéonic bath. As the next step, around 4.60 ml pure IgG1 with a concentration of around 109

mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with
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1% (W v) 1gGl formulation 5.08 g Coupling

Sugar - contai ni ng syrup (equivalent to 4.0 g Coupling

Sugar) and 0.50 g L- 5 isoleucine were dissolved in

around 40 mM dem neralized water (wth a pH of around

7.5) in an wultrasonic bath. As the next step, around
woz2008n2m pure 1gd with a cagmncentration of acomrmostddfses

ng/mM fornulated in a pH 6 glycine-histidine buffer

(see Materials) were added and diluted with
demineddinedhentat (widda pHtof rarqumil t705) ao pHohﬁneetﬁfCﬁﬂhdl Thb ¥huts@btined solution

. vol une O The t hus obt lution ont ai ned, .
containgf HHAd S LMY PPN AP Tk Fiox AP, g oS Spray-drcd o
describ®d S8c¥ RvilghpHiBRichTaytoft Il @ af atohfizifle SR IRE O ABAYE0.Y ttl/h. The

application of cylone | at an atom zing air flow of

aggregale enntent wag mvegigated ppdescebed agaee content was

i nvesti gat ed as described above. After one week's
t Yy
o Aﬁ%por o ggestgrg%/@ 6{3 l‘7§‘( }@at e alp Junic 1&1 A ai;i)‘c?gtgg@(fgprced storage
statﬁintg}nthdmlutmn pr@meﬂlﬂcmdtmommth&d pawdi:tfhid'érolﬁrfni 6.8% aggregates.

aggregates. After one day's.equilibration and four
weeks' dry storage at 40C, the solution prepared from
15 the reconstituted powder had around 2.5%
aggregates. After one day's vacuum dryi ng and four
weeks' dry storage at 340C, Eihepledl uti on prepared from
the reconstituted powder had around 1.1% aggregates.

Spray dr of an 8% u 1% (w v)
7 aor eugirheasSins ¥a O R v Padide g
Coupl i ng Sugar S-containing syrup (equivalent to 4.0 g
Coupl i ng Sugar S) &Wdwdv)IEGY fermuldi@neuci ne wer e
di ssolved in around 40 nml dem neralized water (wth a
pH of around 7.5) in an wultrasonic bath. As the next
step, around 4.60 m pure 1g@ with a concentration of
around 109 25 ng/m fornmulated in a pH 6
1.50 g gehaloseeandi 300 @i eithnliifeeweresdissoet éniaadwm)y 400 md cbnhnte:thhzed water

ot B T S R KRR ST 07 S0 80001 i

concentyAlougE aﬁfun&omng/ﬁhﬁnﬁhu&dqb WP %l}%ﬁiel-ﬂlétﬁiﬂne @R Bied Réhterials)
around 9% évv/ v) adjuvant or matrix and 1%

were added pad diluine) Wiisdeamiperplized; ‘éﬁera@ﬂﬂv@ﬁﬁrqft?émb?)@)et% yqjume of 50
ml. ThARRL/ no% i nso toglycl:(%h?aqne!d &oud o t%ﬁ 'a@%rﬁivt\éorfﬁﬁi‘yx ofhd 1% (wiv)

arou aggregate co
proftein land/ws sgayddeéss dessobédaabva bnﬂeappﬁcatl@htaf rcylsme I\AEe:katssmlzmg air

flow of A ggég y a:glf Z’ilgntg aégr%igzgtee; lchgtler\l/tewa% Iugvestlgateci asyde qjeé above.

» After one week’s open storage at 75% relative air humidity and 40°C (forced storage
. stability), the solution prepared from the reconstituted powder had around 5.9% aggregates.

Spray drying of a 3% (w/v) LS55P 6% (w/v) L-citrulline

1% (w/v) IgG1 formulation
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stability), the solution prepared fromthe
reconstituted powder had around 6. 8% - aggr egat es.
3.0.0 Exanple 3 Spray drying of a 3% (w v) trehal ose
6% (Wv) L-citrulline 10 1% (wv) 1gGWVNfornmulation
1.50 g trehalose and 3.00 g L-citrulline were
w0 2005d1mspl ved in around 40 nl.grdem neral i zed vitTerP2006/08480%
a pH of around 7.5) in an ultrasonic bath. As the next
step, around 4.6 m pure IgGNwith a concentration of
1.50 g La6 Hiiantl 3.008 Lagitmiling wreradissobetd iim amu;nd-mﬁml demineralized water (with a

pH of ol BLRCE DIFEROE iP5 Bkl P 00, Bt 6T with o

concent@fl&tlﬁﬂargulﬁi) 109Om@/miGbiiRated idOpHY 1yaiﬁ@-hisﬁd&ﬁe Bﬂf@l(%dvhtenals)
sol ution contai ned around 9% (W v {:uvant or

were adgdgiandogifufgd, yith dewineralizedh watos dwith pzpnH oF proandid-5y st wvlyw of 50
ml. The QY Sbtdnkld sBRY g&)i& %gf}ﬂaﬁég? Afoup PR gwyxg a5 RRAn PO B dixhd? % (wiv)
OwW OT aroun e e content was
protein aﬂd\/\Eﬁ spypt-ditbdos dbesthed labdveaWiih epplm&flmeof oylenevient leh itomizing air

aet75%ela ea.lr uni d .40C
flow of PR L PEPAT Tt exesesele ey Wd pyestieniad at despi above
prepared fromthe reconstituted powder had around 5. 9%
. AfteA@BE 6GRIES opensﬁfoﬁigcddtwm efatide 3% hivhidity LEBFSR°6Yfomkd )storage
o L-citrulline 1% (w.v gGW f or mul ati on. WO 2005/ 112892
' stabibw)#éfrﬁfé F%ﬂ%@emlth%w@w&ss@hwﬂf Badygoynd 2.9% aggregates.
L-citrulline were dissolved in around 40 m
o AficFS5H 0F* ?écfuﬁﬁﬁia%ta%ﬁ f&l’i" Wk drp Slofdge af 40 @dch s@l)atlbtppﬁﬁared from
ultrasonic bath he next step, around 4. pure
the rbwtlwedmowderchnd@mmﬁdﬂ%ﬁgmgzﬁmund 109 rrg/ m
formulated in a pH 6 glycine-histidine buffer (see

. Aﬁe%{weam %g%ua%a&;ggg&gffggggeg;sgwgmgxggg ol grg%gdt@ﬁqmpared

frornthe re'Ebsstinita&pmbﬂealhadadroandl LB Roapereyateal ned ar ound 9%
(wv) adjuvant or matrix and 1% (w'v) protein and was
spray-dried as described above with application of
cylone | at an atomzing air flow of around 0.67
nB8/ h. The aggregate content was investigated as
descr i bBpragldeying of 23 %dw/\QriupbekSsgao pUnL-shtmllage at 75%
relative air humdity and 40C (forced storage

' stablllty) the s ared .fromthe
reconstituted povﬁf%‘ﬁ’%lgﬁﬁ% gt 8%, aggregates. 10
After one day's equilibration and four weeks' dry

storage at 40C, the solution prepared from the
reconstituted powder had around 1.8% aggregates.

1.91 g Coupling Sugar-containing syrup (equivalent to 1.5 g Coupling Sugar) and 3.00 g L-

citrulline were dissolved in around 40 ml demineralized water (with 2 pH of around 7.5) in an

‘ultrasonic bath. As the next step, around 4.60 ml pure IgG1 with a concentration of around 109

mg/ml formulated in a pH 6 gllycine—histidine buffer (see Materials) were added and diluted with
demineralized water (with a pH of around 7.5} to a volume of 50 ml. The thus obtained solution
contained around 9%-(w/v) adjuvant or matrix and 1% (w/v) protein and was spray-dried. as
described above with application of cylone 1 at an atomizing air flow of around 0.67 m/h. The

aggregate content was investigated as described above.
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After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 1.3% aggregates. 15
Spray drying of a 3% (wv) Coupling Sugar 6%
L-citndline 1% (wv) 1g@ formulation 1.91 g Coupling

WO 20058Ugg22 - cont ai ni ng syrup (egsd val ent to 1.5 pCiera@lsionsos

Sugar) and 3.00 g L- citrulline were dissolved in
around 40 mM dem neralized water (wth a pH of around
Afiet. & waeldn op2f stdrsgeasto$% dehitive abs htulilityeatd 46°€p(forced storage

st gl i solsGongranfren Gorinaranipiad s had around S5% aggregates

gl yci ne-histidine buffer (see Materials) were added

o Aftcfle di L‘)E livvatidh ardeffhREcht dfr?@tdﬁ@g’%%ﬁ 46°0, tie setulibh pfepared from
aroun ) to a volune of 50 ni he thus obtai ned

theWQWFlMPme%Mbﬁ%dgg%ﬁw .v) adjuvant or matrix
- and 1% (wv) protein and was spray-dried as ‘described
sLh I |
+ ARG SRR dRk LR vk By ol 3 DO ropared.

fromthe recomstiiiticd powderdmd desiod |15é@awegam:; WO 2005/ 112892 88
PCT/ EP2005/ 004806 After one week's open storage at
75%relative air humdity and 40C (forced storage
stability), the solution prepared fromthe
reconstituted powder had around 3. 9% aggr egat es.
Af t er oSmraydeyime ofqlih (WivpCogilingringhcii6%aeeitsllindr y
storage at 40C, the solution prepared from the
reconstituted powd %aggregat es. 5
After one day's va%&wgfjlgé%omu%@?our weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 1. 3% aggregates. Spray
drying of a 3% (wv) Coupling Sugar S 6% L-citrulline

1.95 & oS ShepribaRhiRY B a3 13 ECHRLT R and 2,00 81-

citrullin®)wet8 dissolOd h droud 40 wil ldeiminerdtized diats Q{Wcﬂd le oﬁﬂmumﬂ'? 5) in an

40 dem neral i zed e a_pH .of around
ultrasori ity £ BSHFES BRI (HD! RESFEGE G & BGRE 0Bt Afound 109

mg/ml %Hﬁﬁla{ea% aYEe & @cﬁ@ﬂﬁs@iﬁfn’é BukeP(sed MATPMR wbShddsd étﬂi diluted with
rmul ated i n pH 6 gl ycine-histidine buffer (see

demineivtizest wales fwithea eHaxi @wné AeP) do B yobenagfi39 mi The thus obtained solution

contamvoﬁroggﬁ @#3) g%ﬂfl)n%ﬁ&%nt((w hhtid EI i O(QL @;J]ﬂ'tg?egnnad bAs Ypray-dried as

une o hus ob ai ne s
described above with application of cylone I at an atomizing air flow of around 0.67 m’/h. The

aggregate content was investigated as described above.

o After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 3.1% aggregates.

4.0.0 Example 4
Spray drying of a 2.66% (w/v) trehalose 0.33% (w/v). tri-isoleucine

0.33% (w/v) 1gG1 formulation
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cont ai ned around 9% (w v) adjuvant or matrix and 1%

(wv) protein and was spray-dried as described above

with application of cylone | at an atom zing air flow

of around 0.67 nB/h. The aggregate content was

I nvestigated as described above. After one week's
WO 200908, St orage at 75% rel atiye air humdity pRgerfsooasos

(forced storage 20 stability), the solution prepared

fromthe reconstituted powder had around 3. 1%

aggregates. 4.0.0 Exanple 4 Spray drying of a 2.66%

(W v) trehal ose 0.33% (W v). tri-isoleucine 0.33%

) GI for mul ati on WD 2005/ 112892 89
8.0¢g tre&:el'pp [osedenging vtprt@ tsgcgﬁeaj iggeound 289 né demineralized water (with
C .

a pH of frbinEP. éf#*z%fﬂ%mt aft (AE0RS Ehonl'oBh BRI pure JgG1 with a
concentrtipn asfo aroond KRS mg/mh éomxlated;tmpa fo: v @gwcmz-mame buffer (see

Moot 3" e RAG ot Yo, D08 o S o079 o o

volume MBB@@ v Ehe théy éhtansie@dlaios ddhiatie@ drotind BYAGN) R BlahZsdnatrix and
. vvz} (with' a pH of _around 7.5). to a volune oé@ 00
0.33% (§/v) Pf'ﬁ@“’c s webIPERNEREPds Qﬁﬁmiwdcaéﬂvea}vﬁé arpligtieolegione Il at an

atomlzu(é"’[aﬁ‘l')ﬂ(ﬁgbp‘éﬁﬂhd ¥ 67 R Th%"ﬂggreg WS SohtENV Was ﬁ@%ttlgéted ae Qescnbed

was spray-dried as descri ove wth application of
above. cylone Il at an atomizing air flow of around 0.67
n8/ h. The aggregate content was investigated as

. Aﬂ:ﬁ%g@) {gﬁ%{j 5 \})g s?or?ﬁ]? ‘%erela 1V Oa\(Al,F ?‘L}ng?%l g{r)datr zﬁ?ceﬂt storage

stabitgbtteisbhation prepaisd lfmhi thﬁ r@:lbﬁﬂﬁﬁtedi pf)wdkmhtaﬂl eround 26 7% aggregates.
reconstituted powder had around 26. 7% aggr egat es.
Spray drying of a 2.66% (wv) raffinose 0.33% (w v)
tri-isoleucine 0.33% (wv) IgGL fornulation 15 8.0 g
raffnose and | g tri-isoleucine were dissolved in
ar ounSpigdryihg el 669 v/ eaffinases). 3 %M(IvlY) tiisplducific
around 7.5) in an ultrasonic bath. As the next step,

d 4.87 n f
around 102. 5 o) S HORHIDAEEh tpfhatige O ©

gl yci ne-histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a 20 volume of 300 ml. The thus

0
. 80¢g ra&?mﬁ%{ﬁ?cfj L ggﬂ géollgur(]:m%%grg Idlgsetﬂvgg i%ua?gun% /104{) V(?emugéraldized water (with
‘a pH of around 7.5) in an ultrasonic bath. As the next step, around 4.87 ml pure IgG1 with a

concentration of around 102.8 mg/ml formulated in a pH 6 glycine-hist-idine buffer (see
Materials) were added and diluted with demineralized water (with a pH of around 7.5) to a
volume of 300 ml. The thus obtained solution contained around 3% (w/v)' adjuvant or matrix and .
0.33% (w/v) protein and was spray-dried as described above with application of cylone II at an

atomizing air flow of around 0.67 m */h. The aggregate content was investigated as descnbed

above.

» After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 12.6% aggregates.
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0.33% (W v) protein and was spray-dried as descri bed

above wth application of cylone Il at an atom zing

air flow of around 0.67 nB8/h. The aggregate content

was i nvestigated as descri bed above. After one

week' s open storage at 75% relative air humdity and
WO 2008/002892f or ced storage 25 stability), the solgteEmngsoo4sos

prepared fromthe reconstituted powder had around

12. 6% aggregat es. WO 2005/ 112892 90 PCT/ EP2005/ 004806

Spray dr ypray dofingpoPa B.66%((w/v)hydyetyethyletdngh (RS r ch

(HES) 0.33% (W vVv) tri-isoleucine 0.33% (wWv) I1gd

f | at HE. tri - [
et el D et B S92 G L BB 1
5 pH of around 7.5) in an ultrasonic bath at around

80Cwith stirring. As the next step, around 4.87 m
pure IgGvaith a concentration of around 102.8 ng/m

5 ¢ L B4 5t B SR E i, P 51 Pt 56 yer i

pH of drddirbi Aspal s uiascidbathiak WidReld \B0Rd wHRBtin@l2 |As2Re n\éﬁths@é'p, around

pH. of around, 7.5) to a volune of 150

4.87 mf S qg@ﬂat“ﬁﬂh% gorspigationrPLcasenngi Hizeb @g/@urfan@w}@ted\my pH 6 glycine-

‘histidin® Huféa géee NatdBAIL) %et%n%idgd %g W4 ‘M'e\@ouﬁg q%ﬁggra?eﬂdtuillﬁ? WBfation and

ried as descri ove ation

Spray-

diluted o’yﬂbﬁ%mpmhtedawatalt Owithe apdl af arokihd 5<)fto aa/robmnﬂof) 187 mi. The thus

vl 5880 SRS ol 0531 ARGS9 g v o

was s;:r'é&%*ieéb ! Iaatdeyc&lbﬁd rabhwnvdl htapphcitiod OE cngc@_é dedt si afoa@eing air flow of
i the sol ution prepared from
avound Pogd it i ety prineatent Xs gptiigtetas é%caéiﬂ@ga%s.

After 1 and 3 rmnt hs' open storage at around 43%

»  Aftérebd Wéek’ald’pcﬁ %Iﬂ%ﬁt Yt J8%, 2254ieORE rhuﬁuéiéf BRNUOSC (forced storage
stabilit the solution prepared fromthe

stabjlify) tha 5 qswe@rqﬂewééform&@ reqopstifted powder had @ropsd 4845% aggregates.
aggregat es respectively. Spray drying of.a 2.00% (W v)

o  AASACERPE QG %Seg‘i %%&% v\} Qx)%hﬁc? 3% re%%( ‘{V/hYl)md%a%i %5“0 (open 3

tri-i1soleucine fornu |on
' morghﬂ: citebilgs)k the scﬂulgod pepasé framdhe regorstitutddspivalee ihad awamd 11.9%

solved in aro 280 M dem neralized water (wth
andqsapgggr%%eﬁﬁﬁ ?&g')elﬁ n an ultrasonic bath. As the next

step, around 9.73 m pure 1gd with a concentration
of around 102.8 ng/m forrmulated in a pH 6 gl ycine-

Spray drying of a 2.00% (w/v) saccharose 0.66% (w/v) lactose

0.33% (w/v) tri-isoleucine 0.33% (w/v) [gG1 formulation

6.0 'g saccharose, 2.0 g lactose, and 1 g tri-isoleucine were dissolved in around 280 rhl

demineralized water (with a pH of around 7.5) in an ultrasonic bath. As the next step, around

9.73 ml pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-
- histidine buffer (see Materials) were added and diluted with demineralized water (with a pH of

around 7.5) to a volume of 300 ml. The thus obtained solution contained around 3% (w/v)
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hi stidine buffer (see Materials) were added and
diluted with dem neralized water (with a pH of 25
around 7.5) to a volune of 300 m. The thus obtained
solution contai ned around 3% (w v) WO 2005/112892 91
PCTI EP2005/ 004806 adj uvant or matrix and 0.33% (w v)
wo200spngdei N and was spray-driegh as descri bed am®ver2udsto8os
application of cylone Il at an atomi zing air flow of
around 0.67 nB/h. The aggregate content was
adjuvant v asitiig aind d).33%6 desey phednaddveas spby-driedne dwakbed above with

. popen storage at 75%relgtive . air humdity and 40C
applicafeagt calpne fick apatomyziag asiton %ﬁwﬁi&@owili bhe preEpralcgpntent was
investighte@ B} 4RErKQGBHRL | t ut ed powder had around 8.8%
aggregates. Spray drying of a 2.66% (w v) saccharose

0.33% (wv) tri-isoleucine 0.33% (wv) 1gG
o After omgLivesk o apar0 sRrage gat BTG higlabise adinbumpidityt and- AG'6] figeded estorage

s 5 SRR ABR LSS ) M6 mones

the next step, around 9.73 m pure Ig@d wth a
concentration of around 102.8 ng/m fornmulated in a pH
6 glycine-histidine buffer (see Materials) were added
and dj] ut Wt i-nernal i : it h . H. of
ar ou%éllag.d%{“% %fgzg@%}(&"z‘@ 88?0%3%(3@@‘? S{r/"'l(&v\é%ttﬁﬁlgsﬂdo 55 ned
sol ution contained around 3% (w v) adjuvant or matrix
and 15 0. 33% (w 3336 Gvhi) higGhfbrivalatisppr ay- dri ed as
descri bed above with application of cylone Il at an
atom zing air flow of around 0.67 nB8/h. The aggregate
content was investigated as described above. After
one week's open storage at 75%r relative air humdity
8.0 g saaclrd@@ndf og dddsdewshmgecrestistol vei tiy arountl @88 ahliti¢roineralized water

ot o 5P R50 TGS 6 RSy 793RG 1 i

a conceftr@@fd 6fvarbnd r102i8S flgAUL fRtehulfeB 30a( YO gly@de-histidine buffer (see

. formilation WO 2005/112892 92 PCT/ EP2005/004806 4.0 g
Materialskyisre added rndodifyied: with dminerplined Wedter Gvidsa pfe gt jappund 7.5) to a

N _ i j hid . .
. volume 8f W‘lgl %ﬁlg)ﬁ'.iﬂs Rgﬁiﬁ}]cﬁ%ﬁﬁwﬁ %Qnﬁﬁﬁ&g r'érgg%%‘@% .ftgwg‘vd)oﬂréfllgfant or matrix and

ar ount I t he next st ep, 4 N pure
0.33% (W§Qi profieinrand wasrspeayt driedi asrdesdribed raborredwitld 2pidicatigmpf cylone I at an

: atomizir{é%jg}ﬂlogllt §€jalngrru20§2 a‘g‘zﬂ‘l ’¥ﬁé QEg‘;Qéa?é ic(gxltgn% vpe{éf 1fn$£st1%§tgg as described

above.

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

* stability), the solution prepared from the reconstituted powder had around 5.6% aggregates.

Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) tri—isoleuciné

0.33% (w/v) IgG1 formulation
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and diluted wwth dem neralized water (wth a pH of
around 7.5) to a volunme of 150 ml. The thus 5 obtained
sol uti on contai ned around 3.00% (w v) adjuvant or
matrix and 0.33% (wWv) protein and was spray-dried as
descri bed above with application of cylone Il at an
WO 200128%2zi ng air flow of aroend 0.67 nB/ h. Ther/Brgrsegabe
content was investigated as descri bed above. The
foll owi ng aggregate contents were obtained for its
4.0 g LSPOR agé Osilap itﬂi-iistojcucinAme disselved ék 'asunp dd0shbdegigeratized water

(with a g?[%){f e(!f’{al'{f)l) V %@ &éeorf Lg%adrg@ 41 or Cﬁﬁgft O{h agconccn(zrahon of

around nez:snﬁg/ml lﬂérﬁﬂlldﬁ@i/\ﬁlei pFIa@i gli}*’cﬁiéfiﬂstﬁhr&%tﬁ‘ﬁzﬂ r(%éﬂflﬁfénals) were added
ter and nont hs' storage at 2-8C (3 np

t hs
and dlhgchmth Flf:ryx)nerailﬁ@i wWHEL(Willha BH@FS araugd {15t ¢ H@Iume of 150 ml. The thus
obtained SSQAG donthiRd aP&Hﬁ%qua/Q @vﬂi@{lﬁﬂ%{? of ﬁg&g&:ﬂ%ﬂ % (w/v) protein and

aggregat es respective
was sprey-driedj@s descAbal él%)umttmapplsmam of tylppe That aohtmmmg air flow of

around 6798 404 L gtealironlif e poefiodbr BEGSRRaoaf 0T "

3 nonths' storage at 40C (3 nonths' stability), the

The folipoing dggregpie epaestd werosbtiihed for @S sidfige sabigy:powder had

around 0. 9% and 2. 2% aggr egat es respectively After 1

o ARG e R ARen SR T80 iR o By Fio I, GooRlet storage
stabllR O AR sblutib e Prep ol Bon1Be r&bﬁéﬂﬁﬁe@%ﬂv/&éi‘ mad Qﬁ)ﬁ% 2.3% aggregates.

aggregates respectively. 20 . and 3 nont hs'

open stor atgg at around 43%relative air hum dity and
e Aftepd @ndt%@on | SRREhat-B Saleronths statilily), dbosplpin greppred from the

recorﬂgggggp [ ve rEHaQ W%ﬂfj hg%ﬁdgﬁf%sa&g{’ Vd?rm ned as

descri bed above The MVD of the powder after spray
o Aftegrlyindg? wanths’ ftorxge 2625 Fe(3Mbimhs rathbilitp), dic sdhetiquawepared from the

recofel B RMAT e PRRC k¥R R Doy spr ay

_ drying was 4.8 m and the FPF was 53.2%in relation
) 'Aftetra dride3 powtheY stoaps at w°®eﬁ3ghbnth£mtathglf yhangiadonaprépds&rom the
L89P033°/ - I 5 .0.33% (W
recopﬁt(gl eflgpwgq.rd)(afl gppu(}a Q\éa anc{ f[?, Z‘I’A;Saoggree%gtleg EGSpectwely b (W)

e After 1 and 3 months’ open storage at around 29% relative air humidity and 25°C, the

solution prepared from the reconstifuted powder had around 0.4% and 0.7% aggregates

respectively.

e After 1 and 3 months’ open storage at around 43% relative air humidity and 25°C, the
solution prepared from the reconstituted powder had around 0.5% and 0.6% aggregates

respectively.

The MMD of the powder was determined as described above.

s The MMD of the powder after spray drying was 4.7 pm.

The MMAD '_and FPF of the powder were determined as described above.
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4.0 g LS90P and 0.50 g tri-isoleucine were dissolved
in around 140 m dem neralized water (wth a pH of
around 7.5). As the next step, around 4.864 m pure
Igd@ with a concentration of around 102.8 ng/m
fornmulated in a pH 6 glycine-histidine buffer (see

WO 200K2%92 1 al s) were added 10 asad di |l uted w t h PCI/EP2005/004806
dem neralized water (with a pH of around 7.5) to a
vol ume of 150 ml. The thus obtained solution

» TheddMiAD) oftic powderdftdr §O8p drwing)wad]. finansndothe FBEF miax 5228 in relation
0. 33% (vv/ﬂ}l ro e| n and was spray-dried as described

to the oy échaP %\%ﬂ tation of cylone 11 at an atom zing

air flowof around 1.05 nB/h. The aggregate content
was i nvestigated as descri bed above.” The foll ow ng
aggregate contents were obtained for its storage

P Nt 0 G SRR St

stability), the solution prepared fromthe
reconstituted povwiﬂ%mﬂ,)@g@pﬂgnﬁlaag{ﬁaggr egat es.

After | and 3 nonths' storage at around 29%r el atlve
air humdity and 25C (open 3 nonths' stability), the
solution prepared fromthe reconstituted powder had
around 0.5% and 0.6% aggregates respectively. 20

4.0 g LAbG®End 0300y 3i-iMubme Wi dRE61vad iR hRMAd 148% T 8bmihbNEzed water

air humdlté and 25C (open 3 nonths' stability), the
(with a gH|oferaynd JrRpas & rfe?cbmn,méownédb&@t mi pire de@bwddra gppgentration of

roun YAy ORI NI (€MD) A2

and dilukgdDvigt d¢rhlac nmiewater (tveth spil @ acbuyd AF) was veluihel af r’nSOWD The thus

obtame%%oi%o%&séﬁ%%@eaouﬁé@ﬁf@%’ 59T By 98 F2% Gl lowein ang

was sprM?s‘Hﬁbd)fas e ripedvdissveabitie bpSiaaon of Yiloge WSt & Bomiziagdir flow of

- Fvvas 58.0%in relation t he powder capsul e
around f@? G egpteiopieRLwaY maeszlge*eg@s( 9\789151 B0. 33%

(W v) tr| -isoleucine 0.33% (wv) 1gGlL formulation 4.0
The follgwk@%ggregﬁl@ chntefts Grebd dbtdifid fopak 58raf8 k@bfitpsol ved in

aroun dem neralized water (wth a pH of
around 7.5). As the next step, around 4.864 nm pu
o After ogy wpakis gpemstosseer et 10 islative g humidity gl §0 /(fﬁrced storage

stab{\}g*)nﬁile @{319901:11\21' ga@gg%gxg&&' CdBRseltlSd b&i’v&‘f' R4 bioBhd Q%@eaggregatcs

e After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
- stability), the solution prepared from the reconstituted powder had around 0.5% and 0.6%

aggregates respectively.

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C {open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.7%

~ aggregates respectively.
The MMD of the powder was determined as described above,

¢ The MMD of the powder after spray drying was 2.7 yum.
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and diluted wwth dem neralized water (wth a pH of
around 7.5) to a volunme of 150 ml. The thus obtained
sol uti on contai ned around 3.00% (w v) adjuvant or
matrix and 0.33% (wv) protein and was spray-dried as
descri bed above with application of cylone Il at an

wo 008198 zing air flow of arogpd 1.74 nB8/h. TQ@Téggﬁ%@gog
content was investigated as described above. 15 The
foll owi ng aggregate contents were obtained for |ts

The MMAD S@FPH dftthd pdwter whfel RterPiRd WABdcriBePRRRe St Or age at
75%relative air humdity and 40C (forced storage

stabili tg{}g the solution prepared fromthe
*  The MMM of thigmenrderoafise PPrandrvaneousiod 64 e eRd HiatFRE was A810% inprelation

§ uﬁ[}g Fo rage at around 29% rel ative air
° V%’llety tgng fg%Q(Open 3 nonths' stability), the
solution prepared fromthe reconstituted powder had

around 0.5% and 0.6% 20 aggregates respectively.
After 1 and 3 nonths' storage at around 43%rel ative

2io:r ut | n%&%w&%&om th rggéc‘:igﬁéwt(w{@ﬁpi'sélé f¥e: t he

around 0.5% and 0.8% aggregates respectlvely. The MVD
of the powder was0.33%dwn)dgGl e midioni bed above. WO
2005/ 112892 95 PCT/ EP2005/ 004806  The MWD of the
powder after spray drying was 2.6 m The MVAD and FPF
of the powder were determ ned as descri bed above. The
MMAD of the powder after spray drying was 3.3 m and
4.0 g LSAGP mmd Quells g 58-igfeuciner eératdisnlved dn taheindolddlem! depdietalized water

f 20%
(with 2 ew/c%*?arwn?i.?@oﬁéa@. e s £ 5 e B Sihcqptgrtion of
around gon.sgﬁgnmf&naﬂ&ai th & pH 6 wcmlmlwbﬁf&i(seeomeﬁals) Were added
220 m m neral i zed wat er (Wt
and dliué?(g g demgjeral YRET ﬂ.@;& a g{rlé)é‘ arcallng Jn‘a tq agfehmm ofp]ép énl The thus

obtamed géﬂmem SdhiAn&ORGEIALT, @ﬁ% QR bdjudhR R thakBar A839%(wiv) protein and
formul ated in a EH 6 glycine- h| stidine buffer (see
al

was sprpdeied ab slpsanibed with applicatipw o ¢yisne HI dean atomiring eit flow of
' 0 250 m .
around Y24 G} Mt BeftePlt Bt Dbkl o BB 5006

(w v) adjuvant or matrix and 0.20% (w v) protein and
The following aggregate contents were obtained for its storage stability:

e After one week’s open. storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around % aggregates.

e After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.6%

aggregates respectively.

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.8%

aggregates respectively.,

- The-MMD of the powder was determined as described above.
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was spray-dried as descri bed above wth application of
cylone Il at an atom zing air flow of 15 around 0. 67
nB8/ h. The aggregate content was investigated as
descri bed above. The foll ow ng aggregate contents were
obtained for its storage stability: After one week's
WO 2008piegp2st orage at 75% relatiye air humdity aoteEr065/004306
(forced storage stability), the solution prepared
fromthe reconstituted powder had around 2.2%
* Theddyfi2 gfithe powddfadfier sptayadrgling wasdgm. St or age at around
2996re|ative air hunidity and 25C (open 3 nonths' 20

The MAT s iR b Srsife b erealy Bt Oessopahabove o4

aggr egat es respectlvely After 1 and 3 nonths'

. TheSMMﬂg of fie pd Wﬂ%ef’r%? @ﬂyﬂl@ Was B3 Emh 4hY the FPFand 58 @% in relation
(open 3 nmonths' stability), the solution prepared

to thapoydeneapsele gyeightt ut ed powder had around 0. 7% and 0. 7%

aggregates respectively. W 2005/112892 96
PCT/ EP2005/ 004806 The MVD of the powder was
determ ned as descri bed above The MVD of the powder
after spray dryi ng was 2 m The MVAD and FPF of the
powder SREEY éryeead ek Gﬂ%l(VdS') BESeR 0.86% (afowr-isolemigime MVAD
of the powder after spray drying was 3.9 m and the

~FPF was 55.6%in ' owder capsul e
wei ght . Spray dr y?‘%%%g#vﬂgl%élsg@‘%“ﬁ 3) LS90P 8 166%
(wv) tri-isoleucine 0.33% (wv) 1gGL formulation 10

4.25 g LS90P and 0.25 g tri-isoleucine were dissolved
in around 140 m dem neralized water (with a pH of

40 g L@?@P’ réﬂd 70 o) A tASs ORI ¥ dre % Brvedif légﬂlfé Zﬁgd'mf;ier%&%lized water

%r concentration ar oun
(with ap qﬁﬁrmnéd? $)nAa thpthagt gby,cammdm 864 ui pnrcﬂgﬁt emth(zsemcentratzon of

around IYB% ? %nlglla% ddedﬁoﬁ ﬁgrcwegjast{dgne\/\fn{;gqr St %!%llﬁ)zﬁgre added-

and dllqusaeth uSmmbﬂxaemadtes@hm A PM df@famu rresj t@h Qumﬁle?on@%nl The thus
e‘i IWA adj uyvant or rTHtI;)IX and %o (W V) proteln and

obtain %ﬁr&cﬂr@@& 180% &/ P‘Béﬂm’é SB vt 404 Oaf}3h (%D pestein and

was spray- dﬁ}éél A0 Qleskhibad abvel M IRdGS bf fc%lgi% ®f at A thﬂﬁjmﬁ)g it flow of

The aggregate content was I nvesti gated

around Q&é’é oY (lh &He agsyegste chintent why iowestigatad g5 dgratieedobavent s wer e

obtained for its storage stability:
The following aggregate contents were obtained for its storage stability:

» After one week’s open storage at 75% relative air humidity and 40°C (forced storage

- stability), the solution prepared from the reconstituted powder had around 2.2% aggregates.

¢ After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.5%
- aggregates respectively.,

¢. After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.7% and 0.7%
aggregates respectively. '
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After one week's open storage at 75%relative air
hum dity and 40C (forced storage stability), the
solution prepared fromthe reconstituted powder had
around 1.5% aggregates. 20 After | and 3 nonths’
storage at around 29% relative air humdity and 25C
wo 2005{19pen 3 nonths' stability)gsthe sol ution ppepas.abisesn
the reconstituted powder had around 0.5% and 0. 5%
aggregates respectively. W 20051112892 97
The MMATGF Ee300& Q4808 rmitidder déscrbed dbdtent hs' storage at
ar ound 43%r el ative air humdity and 25C (open 3
n stability), the solution prepared fromthe
. Thegg@? Hdithe pew rﬁ&%@rawnar%é@ems% and 0.6%
aggregates respectively. The MVD of the powder was
The MMIEDRLITFPEG AR FHRRE Jél:ﬁab'}{w of the
powder afte?%spr ayfgv%?iﬁge?%%daédésmg e MVAD and FPF-
of t he powder were determ ned as descri bed above. The

e The MMBQ)QF thy eowéww@ler stryedrysieregs WP yim gndithe FBF 2vam55 $fielin relation

P oin relation to the powder capsule
t°thvx2’§’“}ﬁ:'{"F°a?%ﬁ§ ¥1t/olryu ng of a 2.9166% (W v) LS90P

0. 0833%(w/v) tri-isoleucine 0.33%(wv) |Igd
formul ation 4.375 g LS90P and 0.125 g tri-isol euci ne
were dissolved in around 140 nml dem neral i zed wat er

(Wit hea ph. of o around -

i oo e e B (7 Lo AT dE T bR Clng

102.8 ng/m formulated in a pH 6 glycine-histidine

buf fer (see Mat er(.23% ) wivwigGhdsenland dil uted with

dem neralized water (with a pH of around 7.5) to a

vol ume of 150 ml. The thus obtained solution
_ cont ai ned around 3.00% (w v) adjuvant or matrix and

0.33% (W v) protein and was spray-dried as descri bed :
4.25 g 89Peand 0.85 apipi-isclatdinnwefe digtodviel inl araindaiOainb demineglized water

it ool 9o e P i 406 el B8k TAL Sy cingrtion of

around 15(9]538 %@ﬁlﬁ fORRlAe h MPHES BlcileNasidied buffe (SdeaVBEfals) were added
After one week's open storage at 75%

‘and dilofeg e Yo eaT (PO [ Je) ta f gpges of 150 ml. The thus
'obtame{isgdi‘lhidd éo\ﬁlamegtﬁ?o& |3Lﬁd°/9 g\erP ggﬁ(rﬁg Egﬁia WL 41 0.33% (W%proteln and

reconsti t ut ggr egat’es
was sprafpised 1&8@@“981 E@%Eﬁﬁﬂﬁﬁpﬂ@ﬁﬁeﬂ)@f cylone II at an atomizing air flow of

around 0.6'}'_ m’/h. The aggregate content was investigated as described above.

The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

‘'stability), the solution prepared from the feconstimted'powder had around 1.5% aggregates.

.o After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’

stability), the solution preparcd' from the reconstituted powder had around 0.5% and 0.5%

aggregates respectively.
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After I and 3 nonths' storage at around 29%rel ative
air humdity and 25C (open 3 nonths' stability), the
- solution prepared fromthe reconstituted powder had
around 0.4% and 0.5% aggregates respectively. After
| and 3 nonths' storage at around 43% rel ative air
wo 2005napsodi ty and 25C (open 3 nmenths' 5 st abi | pdiypr206se4806
solution prepared fromthe reconstituted powder had
around 0.5% and 0.6% aggregates respectively. The MVD
» Aftenfl ani8 panvihie stordps ad adoand B¥chehsivelsis hiirmidad aabR5E (openl B éonths’
sty RD Ut ISP TP THGU DO TG peuRpHienbe rgund 0.55% and 0.6%
agp@Baed iBRdiallpve. 10 The MVAD of the powder after
spray drying was 6.1 m and the FPF was 39.6%in
relation to the powder capsule weight. Spray drying
The MM of the roguley Was etarmiysd a3 deyibedaovetri - i sol euci ne
0.33% (W v) Igd fornulation 15 8.0 g LS55P and 1 g

um | ﬁ?ﬁ i round 280 ni
* The e*nﬂjntzi?{zf#}%(gﬁ\%ﬁs?m?w Eﬁ&gﬁ‘ﬁ%‘? around 7.5) in an
ultrasonic bath. As the next step, around 9.73 m pure
The MMAD] andiFPF of theqomdenwergtdetenmufed as desadbetiido®e. g/ ni |
fornmulated in a pH 6 glycine-histidine buffer (see

el were added and. di | uted with denjnerallzed. .
» Tho JEVED B B R0 G Dl Sy siyhE B el p 75 etation
to thelpowlibecabkuls welghei ned sol uti on contai ned around 3%
(wv) adjuvant or matrix and 0.33% (w v) protein and
was spray-dried as descri bed above with application of

cylone Il at an atomzing air flow of around 0.67
nB/ h. The aggregate content was investigated as

descgpragdryiapetae2. 916684 64/ vPNEIOEERRSIB D OAN) 6i-Bolk@anat
75%relative air humdity and 40C (forced storage 25

stability), the so ion. pr red fromthe
reconstituted pov&jﬂkﬁ‘g@ﬁ%@ﬁ%ﬁla@% aggregates. WO
2005/ 112892 99 PCT/ EP2005/ 004806 After 1 and 3

nont hs' storage at 2-8C (3 nonths' stability), the

'solution prepared fromthe reconstituted powder had
4375 ¢ ?;%%P%n '0.81%% agnt%—i:sldles:t(l){:oir?eg\%g%gd%sgfvecrl ?E %ﬁrtul Yf()l #1 demineralized water
(with a pH of around 7.5). As the next step, around 4.864 ml pure IgG1 with a concentration of
around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials) were added
and diluted with demineralized water (with a pH of around 7.5) to a volume of 150 ml. The thus
obtained solution contained around 3.00% (w/v) adjuvant or matrix and 0.33% (w/v) protein and

was spray-dried as described above with application of cylone II at an atomiiing air flow-of

- aroun’d 0.67 m’/h. The aggregate content was investigated as described above.

“The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability)? the solution prepared from the reconstituted powder had around 1.2% aggregates.
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After I and 3 nonths' storage at 25C (3 nonths'

stability), the solution prepared fromthe

reconstituted powder had around 0.9% and 1.5%

aggregates respectively. 5 After 1 and 3 nonths’

storage at 40C (3 nonths' stability), the solution
wo200saimpared fromthe reconstpd uted powder hapCHERNBH04806

1.3% and 2. 6% aggregates respectively. After | and 3

nont hs' storage at around 43% relative air humdity
o Afted@nd 3 @dnthpe siothgeanibend 28%ablativ4 i) hurhidity and 25@pen.3 months’

prepared fromthe reconstituted powder, had arou 0%
stabidity). thecrplution gy om 5@%%%%@1@?1 o deh A AFERRA. %t J’% and 0.5%
aggi® < >term ned as descri bed above. The MVD of

the powder after spray drying was 3.4 m The MVAD and

FPF of the powder were determ ned as descri bed above.

o AfteThendRmDutlis’ stesgp otwronndifi3%reekprasir buyidity anh25°5 @pay 3 months’
he FPF was 58 3%.in relati.o t h o 0
stabfi), ecoaliopiiepards i dle S btifeiof oty Bl GUHEY 0.5% and 0%
aggragAesdspdddodlel ati ve air hunmidity and 25C (open 3
nont hs' stability), the MMAD was 3.8 m and the FPF
r capsule weight.

9. 6%, tion.to the.
The Ml‘éﬁ?’&é“”d’f’%‘%ﬁwg s (55TPeL 88V 0 1669% (W v)

tri-isoleucine 20 0.33% (wWv) I1gd fornulation 8.5 g

. TheWoﬁﬂa%%&r@ﬁ&ﬂsbrd}ﬁﬂ&ﬁg@iéﬂ.MB di ssol ved in

around 28 dem neralized water (with a pH of

around 7.5) in an ultrasoni¢c hath. A e next step,
The MMADB 3ad F@Fﬁﬁth«ﬁpow%wwgéetwrwgés aﬁc‘é%@% 12892 100
PCT/ EP2005/ 004806 concentrati on of around 102.8 ng/ n

| . Thef'{\gm 8t @6 phRd& b @r&]’aﬁl‘gh%le?@ &1 udi, B&1 e FPerwdsSI96% in relation

terials) were addéd uted with dem neralized
to thegowder sapsile wejglt-of around 7.5) to a volune.of 300
m . The thus obtained solution contai ned around 3%
(wv) adjuvant or matrix and 0.33% (w v) protein and
was spray-dried as described above wth application of
cylone Il at an 5 atom zing air flow of around O.67
nB/ h. Shney dypeedal2etdotw/anLSHES 03a%dvrV)dttisdeusine

descri bed above. After one week's open storage at

-'7596relative air @yﬂ%?&%»i@@Qﬁ%%aéﬂﬂrced st or age

8.0 g 1.S55P and 1 g tri-isclcucine were dissolved in ::round‘280 mi demineralized water (with a
pH of around 7.5) in an ultrasonic bath. As the next step, around 9.73 ml pure IgGl with a
concentration -of around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see
Materials) were added and diluted with demineralized water (with a pH of around 7.5) to a
volume of 300 mi. The thus obtained solution contained around 3%.(w/v) adjuvant or matrix and
0.33% (w/v) protein and was spray-dried as described above. with application of cylone II at'an
atomizing air flow of around 0.67 m>/h. The aggregate content was investigated as described

above,

o After one week’s open storage at 75% relative air humidity and 40°C .(forced storage

stability), the solution prepared from the reconstituted powder had around 2.1% aggregates.
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- The MM ARy nd;ERF)of thepovedsr wer

stability), the solution prepared fromthe
reconstituted powder had around 3. 4% aggr egat es.
After I and 3 nonths' storage at around 43%rel ative
air humdity and 25C (open 3 nonths' 10 stability),
the solution prepared fromthe reconstituted powder

round. 1.3% and 1.5% ¢aggregates resppeitpicdsioasos
WOZOOSEI]ﬁfej89 of the powder was ?Jlggterrri ned as descrdlzbe(f

above. The MVD of the powder after spray drying was

- : i 5L om th
AR L R (o h R ARG, (K B P fiom the
recosgiitatyd gowyderdadaudd 0.8% amhtlSViheegrightenesp&E8vay% i n
relation to the powder capsule weight. Spray drying

- of a 9166% (W v P.,0. 0833% V) L risi.soleucin
* Aﬂeﬁ.‘?é’%zj( RPUYS ?ﬁag% 8@% ﬁa@i Bh" Sé"‘(h%ﬁg “L%‘é’é‘ﬁ‘oé‘rf’dglﬁ‘.r from the
recoflstithed bSRIAUGH BRUNE 0% bsd 0¥ grafgaag RidpettingQ.
dem neralized water (with a pH of around 7.5). As the
next step, around 9.73 nl pure 1gGL with a
o Aftes drpndnt mapthanstermee at 0 &dC1months réanww}, Srentnlutioapreppred from the
. - Bi [ 3 wer e
R R S P b S S
of -around 7.5) to a volunme of 300 ml. The thus 25
o AftepBitanil Bavonsy’ storage at ervuad #3% mlabunair Bemidiyand 387G (eamr 3 months’

o B BdBL B AL O G RTHI n 10

aggiRpaverewpectivappl i cation of cylone Il at an atonizing
air flow of around 0.67 nB8/h. The aggregate content

oo M RS o CoPaB e SRS AOE di Ly ang 40

(forced storage stability), the solution prepared

- o TheMIMID b8e pERORGNE sprofdiiiadeds Iagdmar ound 4. 4% :

aggregates. 5 After 1 and 3 nonths' storage at around
43% rel ative air hum dﬁ‘ldi?){ and 255 (O.E%P 3 nont hs'
Pnedras deseriget ghoxe-

reconstituted powder had around 0.7% and 0. 8%

o Thedd8A98} &3 pbRaBEHeL ¥ShY dryiiewhdvid %ﬁn, HLAE (HR QWIS asV¥83 % in relation

determ ned as described above.

_ he MVD of the powder
to theftomrdesgapayle greyghbg was 2.9 m .

R After one month’s storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the MMAD was 3.8 pm, and the FPF was 59.6% in relation to the powder capsule
weight.

Spray drying of a2.833% (w/v) LS55P 0.166% (w/v) tri-isoleucine

0.33% (w/v) 1gG1 formulation

85gLS90P and 0.5 g tri-isoleucine were dissolved in around 280 m] demineralized water (with
a pH of around 7.5) in an ultrasonic bath. As-the next step, around 9.73 ml pure IgG1 with a
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10 The MVMAD and FPF of the powder were determ ned as
descri bed above. The MVAD of the powder after spray
drying was 4.4 m and the FPF was 58.6%in relation
to the powder capsule weight. 5.0.0 Exanple 5 15 6.0.0
- Production of further powders according to the

wo 200snimgent i on  Spray drying ofjp@ 3.33% (W V) | W0 08/004806
formulation 5 g |Iysozyne were di ssolved in around 140
m dem neralized water (with a pH of around 7.5) and

concentti'tlbmtcﬁ“damhﬂi& 10281 nefml iferemhlaed 6 o pHE 6 glypilk-aistidineundfer (see

voI u 1 The .t hus 0o ned
Materialgh s (i ‘SF%VJ A dlsmiierdied By @Thpt fround 7.5) o a

volume @pﬂid ARG @ht@.fob@a){ﬁéa"h%ldubn cdMiSinb® &odﬁ@h%@?@%juvﬁﬁ’trﬂr%ﬁmx and
‘determ ned as descri bed above. After forced

0.33% (gf{@rmqeln andewasssprayr-drind a@mgmbgd abeveniwitihepplication of cylone Il at an
atomlzu%% S5 g gl%? /t)fj%rﬁ)gnd Wﬁf/h hﬁﬁl altcd&%ltcrg%?ag ﬁﬁ{/esggﬁé@ B¢ described -

above. descri bed above. The MWD of the powder was 3.2 m WO
2005/ 112892 102 PCT/ EP2005/ 004806 The MVAD and FPF of

r were deter descri be T
o ARG VE 1 OB OTSRH, e R A7 BRI e TG Qe storage
stabih'i‘ﬁ ﬂﬁ@‘ﬁﬁiﬁfm&ﬁﬁﬁ%&ﬁ‘ﬁﬁitﬁ@?@co&lﬁﬁ&’d Aiwden Ba&ﬁmﬁmﬁ?y aop /Qégregates
W'v) LS90P "5 0.33% (wv) lysozyne formulation 9

LS9OP were di ssolved in around 280 nl demi nerqj i zed

‘o Aftoyand 3 mgnths’ stopgedt amppdihdbeTelative air humidity ppdi3%; (open 3 months’

sl g U A 0f RN PSS 1.5

aggrégdigs respeativady.ume of 300 m The t hus obtai ned sol ution
was spray- 10 dried as described -above with
o) catl n ] ual nonomer content
The MN%B S (e“r”mewggds &Xé élgeg P ggsif%g%%%ngf ter forced
stor age, t he soI ution prepared fromthe reconstituted

s The pividesf thagbwedarafibdupedy drpingrmeas 20omhent of 62. 1% The
MVD of the powder was determ ned as descri bed above.

The MMAR o RER ot Ybnd et B felgined dhdestied oo, The

MVAD was 3.7 15 m and the FPF was 24. 7% in rel ati on

. Themomﬂg%d&mﬂb Ray\@iyidt wasH4 adh, Biid/the FPBfwaz 58.86% relatmn

(wv) LS90P 0.33% (W v) isoleucine
to the powder capsule weight.

Spray drying of a 2.9166% (w/v) LS55P 0.0833% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation

8.75 g LS9OP and 0.25 g tri-isoleucine were dissolved in around 280 ml demineralized water
(with a pH of around 7.5). As the next step, around 9.73 ml pure IgGl with a concentration of

around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials) were added

and diluted with demineralized water (with a pH of around 7.5) to a volume of 300 ml, The thus

obtained solution contained around 3% (w/v) adjuvant- or matrix and 0. 33% (w/v) protein and
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0.33% (W v) |ysozyne formulation 20 8.0 g LS90P and 1
g isol eucine were dissolved in around 280 m
dem neralized water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, 1 g |ysozyne was
added and diluted with demneralized water (with a pH
woO 2005012880 ound 7.5) to a vol unegof 300 m . The pdrISP2005/004806
obt ai ned solution was spray-dried as descri bed above
with application of cylone Il. WD 2005/112892 103
was spra3aiiddP20 0084 B A vEhveith epplibatibn odogone [Icaniretbmydsy air flow of
ek ed as, descr| bed above. After fqQrced storage,
around (ﬂﬁ} m /g] oflﬁﬁ ? *’CQHW?Sr G¥Fstigated axdsrerhad AbRYE- pownder

had a resi dual nmononer content of 47.9% The MWD of

. Aftei loge PRI op&s sﬂﬁég@riﬂ 7‘@@ x%lfatl‘?@ St h@ﬁﬂhlﬁbﬁiﬁe 40";6‘ eroMVPp storage

of the powder was 3.
stabiligy\cfhe selatien H@P@Pﬂfrﬁ@dhammtﬁcbw@m bodarompb 4. Kiaperegates.
was 4.1 5 m and the FPF was 29.0%in relation to the

o AftePPYEIES n%ﬁﬁ}u%‘ wf% agyrtoundS @Xclgﬁyé ﬁgh%l&?{z \N’IC?/ ?Sﬁt{/@gcﬁl l?nglonths’

LS90P 0. 33% euc
stabilityp,nibl ssolution melﬁar@l tjomSﬁ@ }?ecmnmhtiltcg pomider bal aoand8.7%eaml 0.8%
a rgli l%so‘lssveq.‘ir?P{around 280 m dem neralized water (with a
SR SRl 7.5) in an ultrasonic bath. As the next
“step, 1 g lysozyne was added and diluted wth
The MMikof the pawileredasideteeminediat Beseriptl sfovar ound 7.5) to a
vol une of 300 m. The thus obtained solution was

_ I ed as described abov W|th application of
- The@@‘fﬂéﬁ’é%ﬁ T et SRR AT BB SRR £-9d8ht ent was det er ni ned

as descri bed above. After forced storage, the 15

The MMBGh bikd BPF pf @R p0edef W &8 dtRENISE anddstividadopowder had a
resi dual nononer content of 47.9% The MVD of the

| ovvde s determ ned as descri bed above. The
~ o The MNAD i

G PQRder pfior spray driing waar-bwe. mthe FPF mes é%«@efem relation
tothg\ﬁ(g@dé}%ﬁglﬁgggg n@s described above. The MVAD was 3.6
and the FPF™was 58.6%in relation to the powder
capsul e weight. 20 Spray drying of a 3.33% (W V)
calcitonin fornulation 1 g calcitonin was dissolved in
—around 25 nl dem neralized water (with a pH of around
7.5) and diluted w tfi,ge zed water (with a pH
of around 7.5) to a ﬂ?u @g&?{p 5 The thus
obt ai ned sol ution was spray-dri ed as described above
with &8 i Caedustionef fuxthenpowdersdscatdéngigdheigaersiogont ent
was i nvestigated as described above.

Spray drying of a 3.33% (w/v) lysozyme formulation

5g lysozyme were dissolved in around 140 m} demineralized water (with a pH of around 7.5)

~ and diluted with dem_;'nerélized water (with a pH of around 7.5) to a volume of 150 ml. The thus

obtained solution was spray-dried as described above with application of cylone II.

The residual monomer content was determined as described above. After forced storage, the

solutlon prepared from the reconstituted powder had a residual monomer content of 35 3%. The

MMD of the powder was determined as described above. The MMD of the powder was 3.2 pm.
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WD 2005/ 112892 104 PCT/ EP2005/ 004806 After 3 nonths'
storage at 2-8C (3 nonths' stability), the solution
prepared fromthe reconstituted powder had around
4. 1% aggregates respectively. After 3 nonths' storage
at 25C (3 nonths' stability), the solution prepared
WO 2005finzae2 t he reconstituted powder had around AcO8#2005/004806
aggregates respectively. 5 After 3 nonths' storage at
- 40C (3 nonths' stability), the solution prepared from
The MMAP anddiftihef the poederpod detehabhed ne dedribedd8bosg e ddvesD was 4.0

res tively. The WMMAD and FPF of {he powder were
pm, andifi BPF it G042 ihSietoniodbabovs comuleiiBinas. 3. o m
and the FPF was 59.0%in relation to the powder
capsul e weight. 10 Spray drying of a 3.166% (w V)
LS90P 0.166% (W v) calcitonin formulation 4.750 g
LS90P were dissolved in around 140 nl dem nerali zed
water (wth a prRratdrapggha3-P08 (wvkS0Re next step,
0.250 g calcitonin was added and diluted with
dem neral i zed vv@ggg%évm,%l@,s&yg{é forkul®fon@dround 7.5) to a
vol ume of 150 ml. The t'hus oObtained sol ution was
spray-dried as described above with application of
cylone Il. The aggregate content was investigated as
descri bed above. After 3 nonths' storage at 2-8C (3
9.0 g LI0OPASe dikaRid inf afdund 380 HOAHiLORALRISPAESifh! OPR bPfround 7.5) in
reconstituted powder had around 3.6% aggregates
an ultrasosiphathi Helthe ne stepf { e lygozymet Wes addedrand alilated28ith d@mineralized
- ! [ {4 , l-Uhh Q epared, framt he
water (B0 BF ofhB 157 s W® B dob 3R, FRERRSEB s Tohllon was spray-
dried as despbed atweleywith afplieatiod offeylibisIl. st orage at 40C (3 -
nonths' stability), the solution prepared fromthe

' - reqgonstituted wder, had. ar,ound 4.,6% regat e :
- the resa BB G BR S iR B hsats) ERT0 B womd strases e

solution Mpasdd frdif thowdeistiviad sRidRE Khd @ destifuall 8566 BadnRRONE62.1%. The
The MVD of the powder was_2.6. m The MMAD and FPF of

MMD of the noviee fragdeterminecas deneribed aberees The BEWDAfhepowdes was 4.0 pm.

he MMABHZn F &F e ghwﬁ&%érg ﬁg@@é@%é&aﬁ%& aﬁ)o(r?."lg{ei was 3.7

t he powder cap e weig rying o . %o

pm, and(the FRT 189 0R 7% B38k(iod to)thd sevrdun chpaale weight.

Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) isoleucine

0.33% (w/v) lysozyme formulation

.8.0 g LSS0P and 1 g isoleucine were diésolved in around 280 ml demineralized water (with a pH

of around 7.5) in an ultrasenic bath. As the next step, 1 g lysozyme was added and diluted with

_deminel_'alizad water (with a pH of arodn_d 7.5) to a volume of 300 ml. The thus obtained solution

" was spray-dried as described above with application of cylone IL
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0.166% (W v) calcitonin fornmulation 4.250 g LS90P and
0.50 g isoleucine were dissolved in around 140 m
dem neralized water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, 0.250 g calcitonin
was added and 10 diluted with dem neralized water
wo200s(1vdsbh a pH of around 7.5) g9 a vol une of 1ESrHiro0skifos
thus obtained solution was spray-dried as descri bed
above with application of cylone Il. The aggregate

* The residoalt nodomesconene tab gRtcprlinRd AedBtite@haboVefter Pl stdage, the

. _hont hq%' storage at. 2-8C (3 ponths' stability), the
solution pgspared fFomp thepsrenstipicsiparisr hada sesidual mosemeroinatant pbd7.9%. The

9 f ' er 3
D oS5 ARG N e v 3
The MMAID and FRFpfehapaeddr veere tietermined as désciibédeshopeVider MVBAID was 4.1

r- 3. 6% gggregates respectively. After 3 nonths'
wm, a“@%%ﬂg‘g@a% 9&‘%@“ (éatiﬂi’rff’l‘i]%? rastdeseapspipweighie sol uti on
prepared fromthe reconstituted powder had around

3. 6% aggregates respectively. The MVD of the powder
was determ ned as descri bed above. The MVD of the

powdeKpMgdrdng of £9.689% (wIPEL IO 55v ({?ﬁg t%%ﬁgggomef

“were detérm néed as descri‘bed above. 4.4

pm and the FPF was 49.2%in relation to the powder

capsul e wei ght . 0-8p¥dy/ driysazyme fommdat8®6% (W v) LS90P

0.33% (W v) tri-isoleucine WD 2005/112892 106

PCT/ EP2005/ 004806 0. 166% W v) cal citonin formul ation
4.250 g LS90P and 0.50 g tri-isoleucine were dissol ved

in around 140 m dem neralized water (with a FH of _

8.0 g LS3PR and 1 2 t5yisqlpucine wiere disselved irbaronnd 280 mhdemiasralizedeysater (with a

B

with denyipbralizedowateSOvith 2 phhef arhusl 7.5b @k vebmsobfidG0anl. Ele thus obtained
. spray-dri.ed as desqribed ove. WM.t h | igation of
selution fgs 8@‘1@’ 'fip?‘gﬁ‘iesgglbe?é’bg‘{ee ﬁyé}#\i’{l%gfa‘?}ﬁ% ‘igated as

descri bed above. After 3 nonths' storage at 2-8C (3
The residwd) tthadonsdradontent whs defeemihed uki descritied piboesl Afi@nfotded storage, the

sotuion RGBS 9 B 5 8 SO0 470, T

- MMD om%ti%gxs&&b%étéﬂﬂaed aklagséfﬂle&ta{)%bs H&g/ﬂﬁ&ﬁ%ﬁtﬁé’gi&&@ was 2.7 pm.

20

25

reconstituted powder had aroun 0 aggr egat
The MMAd3 pad FPF elif fthe powder were determined as described above. The MMAD was 3.6

pm, and the FPF was 58.6% in relation to the powder capsule weight.

Spray drying of a 3.33% (w/v) calcitonin formulation

1 g calcitonin was dissolved in around 25 ml demineralized water (with a pH of around 7.5) and

diluted with demineralized waf_er‘ (with a pH of around 7.5) to a volume of 30 ml. The thus -

obtained solution was spray-dried as described above with application of cylone IL

The aggregate content was investigated as described above.
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After 3 nonths' storage at 40C (3 nonths' stability),
the solution prepared fromthe reconstituted powder
had around 3. 9% aggregates respectively. ThemM) of
the powder was determ ned as descri bed above. The MM)
of the powder was 2.5 15 m The MVAD and FPF of the
wo 20009PM8Lr were determ ned as cri bed above. %ﬁ%
' was 3.5 m and the FPF vvag&(sio 4%in rel atiP-c?r%%tPo t éms
_ powder capsule weight. 7.0.0 Exanple 6 Freeze drying
. % {, Too . ,
A e g OB Mgt Ih sbifon Irbfaed from the
recqjistisitadeporrider hadi aveundigi Yocugeregates Mupetivelys) was di | ut ed
with dem neralized water (with a pH of around 7.5) to

- con t _0f 50 and freeze-dr.i [ .he absenc
AR, 3a‘§§’/‘t‘t§ 4Phg? j L Rl B, ey SBlubigg SRR rom the
- recafitifttedgiadepBaddiraind 49%ageiegateOrapictlay. 2R vial s
before freeze drying. The 2005/ 112892 107
AﬁPgI/EPZ Q5/,004806 Léo hilisate was |yophilised in the
o Altgpd,sgpths’hitorage 2t 40C 35 propths s sikHity the, splutipp prepareds from the
recSREREddIRY dePARRANVRounlied \ i was
investﬁggied as desgff%ggéggg%iﬁﬁﬁﬁkgg " one week's

open storage at 75%relative air humdity and 40C
The MY} s FEF 6F Higeponsicn bt datergined: ssedoscsived oo Mp MMAD was 3.9
' p‘[«h? r ' had ar ound. 20. 5%
pm, amgg%rlpega aesSS.@.C(%‘%%egﬁﬁgg%&gﬁ%ere%gﬁﬁ? B f‘on and four

weeks' dry storage at 40C, the solution prepared from

the reconstituted powder had around 15. 3% aggr egat es.

After one day's vacuumdrying and four weeks' dry

storage at 40Cq_the | ut-i J.epar romthe
reconstituted EB&H&@%%?%?QS@&’@Y@%%&W egates. 10
Freeze drying of a 4.5% (wv) mannitol 0.5% (w v)

| gd formnul ati of.126%3wgvimakuitohial fommrlaticti ssol ved i n
around 40 mM dem neralized water (wth a pH of around
~7.5). 15 As the next step, 2.3 ml pure 1g@ with a
concentration of around 109 ng/m fornulated in a pH

4.750 g 1.S90P were dissolved in around 140 ml demineralized water (with a pH of around 7.5).
As the next step, 0.250 g calcitonin was added and diluted with demineralized water (with a pH
of around 7.5) to a volume of 150 ml. The thus obtained solution was spray-dried as described

above with application of cylone II.

The aggregate content was investigated as described above.

e After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.6% aggregates respectively.

e After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.9% aggregates respectively.

o Afier 3 months’ storage at 40°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 4.6% aggregates respectively.
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6 glycine-histidine buffer (see Materials) was dil uted

Wi th dem neralized water (wwth a pH of around 7.5) to

a content of 50 ng/m . The thus obtained solution

cont ai ned around 4.5% (wv) adjuvant or matrix and

0.5% (W v) protein, was distributed in commercial 2R -
wo200¥i12d93, and was freeze-drigd as descri bed abpeeoosiddesos

| yophilisate was | yophilised in the 2R vials by neans

of a 20 spatula and further treated as descri bed
The MMDmf¢he piivalengys dgfatneinednd dstribsdabbia/ Al IRIDEOf $hs powder was 2.6

d ribe ove, The follow ng aggregate contents were
pm. Thsmﬁbe@ﬂf qfithe ppwdergeere defsimingd as desprilad ahgue. b MYAD was

4.3 pm, ( & ﬂlesfgq-{%ql’??g% ?@@%ﬁ}m?{) %/l%éﬁm@drer &g%? !W%:}rfgh?n d 40C

orced storage the s pr epar ed
fromthe reconstituted powder had around 34. 0%
aggregates. WD 2005/112892 108 PCT/ EP2005/ 004806
After one day's equilibration and four weeks' dry

st orag L ed from, the
” cconosPRy e of £E SR M SRF IS i Rhishte
After one day's vacuum and four weeks' drying dry
storage at 40T,0.1668% $wiviitalomonim Apmukionf r om t he
"reconstituted powder had around 6.2% aggregates. 5
Freeze drying of a 4.5% (wv) LS55P 0.5% (wv) |gGW
formulation 2.25 g LS55P were di ssolved in around 40
. m demneralized water (with a pH of around 7.5). As
4.250 g 1690hend @59 g stobquein2 v&retlispolvel ihgéundildd nd demineralized water (with

a pH ol RSt Wl BBy A Sk iaps G0y B aRi pypadied and

diluted Withhiea@iBrdlREd M ata widt £ pr.H(emi drBurd Phh &f a VARRMNEF T5Pinlt Phe thus
content of 50 ng/m . The. thus obtained solution

obtained splutignyeas spragisigd 25 doserifipd gbova wjithwaplicagion phex¥lpse Hnd

0.5% (wv) protein, was distributed in comercial 2R

The agﬂég@&e%on@ﬂﬁvﬁ@ﬁvesﬁi?ﬁ@@ﬁs'&’c{sbﬂ%d%o@e?scr' bed above. The
| yophilisate was l'yophilised in the 2R vials by neans
of a 15 spatula and further treated as descri bed

o Aftegphmontish stosaggr dlgaBeC d@nmenths wetsbifite th splutéen atepared from the

BRI bl SELARIIR B oo > v

tarn storag

o Affer 3 months’ storage at 25°C (3 months” stability), the solution prepared from the
reconstituted powder had around 3.6% aggregates respectively.

‘o After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.6% aggregates respectively.

The MMD of the powder was determined as described above. The MMD of the powder was 2.8
pm. The_ MMAD and FPF of the powder were determined as described above. The MMAD was

4.4 ym, and-the FPF was 49.2% in relation to the powder capsule Weight.

Spray drying of a 2.866% (w/v} LS9OP 0.33% (w/v) tri-isoleucine
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After one week's open storage at 75%relative air

hum dity and 40C (forced storage stability), the

solution prepared fromthe reconstituted powder had

around2. 5% aggregates. 20 After one day's

equi libration and four weeks' dry storage at 40C, the
WO 20050kesei on prepared from thesreconstituted peywdefoodddsos

around 2. 6% aggregates. After one day's vacuum dryi ng

and four weeks' dry storage at 40C, the solution

prepared from 0Res%éwonshlcitoniadorpalaien had ar ound

1. 2% aggregates. WD 2005/112892 109 PCT/ EP2005/ 004806

Freeze drying of a 4.5% (wv) Coupling Sugar 0.5%

(wv) 1gd formulation 2.25 g Coupling Sugar were

di ssolved in around 40 m demneralized water (wth a

4.250 gloll:SS!M’ Al USlg th-isbléukcineAsert ld%%sbl%d hﬁ&r?g%d &(?Irhineﬁﬁﬂc?alized water
. Wi t concentratjon of aroun o
(with B o opad ko o P9I ks WP SFF oM O R salqitopin was added
d dildv8d ®ith BbBine¥Bsedivhidt B b AGHARHE)! b
- _1 a pH_ of afoun%l_?. 5 6?8 aﬂgonter#&gﬁ)é%gqr{ﬁ%e%%s\gﬂ' The thus
obtained pelutiosvas sireay-drisiduas idoseribethtbwivia adthapplivedion o5ey10nd 1)
adjuvant or matrix and 0.5% (w'v) protein, was
T | ok | : | Vj , and was
he ag J;gz&ec;deo? 5?‘?‘2? %gg%gé[%{l %gégcélgggv%ae?he | yophi | i sat.e was
| yophilised in the 2R vials by neans of a 10 spatul a
*  Aftesnd oianthsh storageeat @68°@s(3desothsbedbilib)y ¢he Idlatiag grepgatiefrom the

s.nvesti.gat,ed as  described above. The
reco%‘ gﬁ%@\}) %V\g@%&aagﬁoﬁg%?oﬁf’%%?%at%f’sé’egﬁ'te ned for its
"storage stability: After one week's open. storage at
o AfterSYmicnkiat isuragd at 267G ¢B toiodhst ﬁﬁl&ﬂi@pﬂ@e&m&f pEPared from the

stability), the solytjon prepared fromthe
recopg{iyiad P?‘%@"t‘é‘&g gekad 3-4@6%%?%6 espefiyeligr egat es. 15

After one day's equilibration and four weeks' dry

o ARSI Dmafihsatst at RB°G B %@)xﬁﬂs’p&&ﬂﬂﬂgf}dthfer Htidn! Erepared from‘ the
. 0 .

reconstituted powder had around 4.6% aggregate
recopstituled porsderdipd gropad 3% dgaresutesaespedtonly. weeks' dry
storage at 40C, the solution prepared fromthe

The MMB G2 A& v i ; A _
© 40 C t hﬁe soFg’talpgn obt. %?%Se%'rs r omat%ﬁvze' ?Igg W@ﬁ%ﬁg oflor was 2.5
pm. Tho¥MAD dnd PRy the podda M arg detegibabas ELRRAbDER FHE MIMMAD was

PCT/ EP2005/ 0048 ai ms
3.5 ym, and the P%g‘ was 6%.4_“_0 ?n regtion to the powder capsule weight.

7.0.0 Example 6

 Freeze drymg of a 5% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine

buffer (see Materials) was diluted with demineralized water (with a pH of around 7.5) to a

- content of 50 mg/ml and freeze-dried in the absence of any other adjuvants. The solution had a

volume of 50 ml and was distributed in commercial 2R vials before freeze drying. The
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1. A spray-dried powder containing a pharnmaceutica
active substance and one or nore of 1,4 O i nked
saccharose derivatives chosen fromthe conpounds: 1,4
O linked D gal -saccharose (lactosucrose), 5 1,4 W nked
D- gl u-saccharose (glucosyl sucrose) or a 1,4 Olinked
WO 2005pl1289g| u- saccharose (nmaltosyy sucrose). 2. plig:pSHREEM4806
dri ed powder according to claiml, characterized in.
that the saccharose derivative is |actosucrose. 3.
lyophiliSateewalyapyhiliveid dnl the QRcheisls b @edads oith dpatuld didTudher treated as described
characterized in that the spray dried powder in 10
addi ti on contains one or nore of nono-, di- and / or
pol ysaccharides. 4. The spray dried powder according

above.

. The agirBgsd @intnBwas MNERizh@n g @skclibed dbdte.t he spray-dried

powder contains in addition |actose and sacchar ose.
. eJhe spray dried powder_according to Qaim 2 to 4,
o Afteg e aWeckrs open leragaat Tve slebpo el ymigity and c4QGSudpised storage

. 0 s . .
stablfy e 0Fin b HOWmE REBANE! BoldlEn S B R Bh deprogates
according to Caim1, characterized in that it is a
o Aftere dayss spifibritioadind dpurglaskg slyy sterage aist) @nitie nalitiaspriepared from
sucrose.. 7. .The spray .drjed powder according to C aim
ﬂwrgc,onéwgfegé’fﬂevﬁfrgéa& a???"%ﬁf}gtz'%eﬁ%&%%?eéy dri ed powder in
' addi ti on contains one or nore of nono-, di- and / or
o Aftepohy RS Raduuaerying. anihousveely’ dfy Rk o WlFI°CaaRWolitidd prepared
- to Claim?7, charaﬁéfrize in that the spray-dried
fromy B Erepnstipged povdar had prquad -6 Yeggeretiet ose, gl ucose
- and/or saccharose. 9. The spray dried powder according
to Cdaim6 to 8, characterized in that the total
proportion of glucosyl sucrose and maltosyl sucrose
is at | east 25%0(vv/.vv)_ re}ati(ye tq the_sugar noiety
contained in tHESERARS of b %fMéVapaifolri ed powder
according to Claim9, characterized in that the
respective proporse(w/ gl fomiulayl sucrose and
gl ucosyl sucrose is at least 18 % (ww relative to
the sugar noiety contained in the powder. WO
20051112892 111 PCT/ EP2005/ 004806 11. The spray dried
powder according to one of Clains 1 to 10,

2.25 g nEddARAGK&E dZ86lvedint fednd APmP B8Rheralized water (with a pH of around 7.5).

.As the next step, 2:3 ml pure IgG1 with a concentration of around 109 mg/ml formulated in a pH |

6 glycine-histidine buffer (see Materials) was diluted with demineralized water (with a pH of
around 7.5) to a content of S0-mg/ml. The thus obtained solution contained around 4.5% (w/v)
adjuvant or matrix and'O'.S% (w/v) protein, was distributed in commercial 2R vials, and was
freeze-dried as described above. The lyophilisate was lyophilised in the 2R vials by means of a
spatula and further treated as described above. The aggregate content was investigated as

described above,
The following aggrega{e contents were obtained for its -storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage
stability), the solution prepared from the reconstituted powder had around 34.0% aggregates.




noi ety containing at |east on 1,4 O linked saccharose
derivative is between 25 and 99.99 % (ww of the dry
mass of the powder. 12. The spray dried powder
‘according to one of Clainms | to 11, characterized in
that the 5 proportion of the pharmaceutical active

WO 200584kt ance is between 0.01 ggd 75 % (W W) OpctB@ocHodazos
mass of the powder and the total of the weight
percents is 100 % 13. The spray dried powder

o AftcR 66084 NGquiiltbraich 4fd (Gl Eaks1 d:gr@to}zgg € ROCE e eNoluBA prepared from
that the pharnaceutical active substance is a

the @P%SB@F@QOW&EFWP%]I Je0% pagregates- spray dried powder
according to one of Clainms | to 13, characterized in

+ anchat e sk MRS Sy Be B ol PR i g

- fronOthe r¢ookBituted powderdmd ademil 6% wggregates. sugar ni xture

: containing at |east one 1,4 Olinked saccharose

5 derivative or a sugar mxture containing at |east on

1,4 Olinked saccharose derivative.and up to 75 %
(ww) of a pharnmaceutical active substance, wherein
the proporti ofredzeldagbhgeiics.6%a(w/viHLIB®Y|l sucrose and
/| or glycosyl sucrose is at least 20 % (ww 15

relative to the d S fit owder and the total
of 'the wei ght per@?ﬁwﬁgfg@ﬁ%@gﬂ@g%}e powder is a
maxi mum of 100 % (ww). 15. The spray dried powder

according to one of Clainms 1 to 14, characterized in
that the spray dried powder contains one or rmre of

2.25 gL%SngrepegDr X oeglﬁll cal ldyigéﬁrl%a“ bhi& 1zg€ )f?&\yrgltéapgln ound? 5). As

10 the nextot§O i Iﬁgpﬁr@ Ign}amh:lécomhafaﬁeﬁ ef wroaak 100 figahl ﬁohﬁulated in a pH 6

glymc—ﬁ&&éﬁa% 686@: 'm%% V@ﬁéﬁ’é‘@eﬂ*‘i Irq?%rﬁﬁﬁ? Wﬁ%rmfjmth a pH of

~ around X5 tPh BHtedtofH0 MM HRe thlia obthi}d $8hYn ébﬁtﬁﬂe@ Q:‘Mlﬁd 4.5% (wiv)
according to Claim16, characterized in that

adjuvang ge ppgtieh end §.556 (w{v ngtemep\tas dléstrifpged nrheorglpmyal @Bu wigls, and was
e PRAIEcRRB0 Fh28 16, SLAMTIAD e NRBRTASE B ALVDRL s of s

15 spatula padderthactented ag descriedi abotd, Thhaggepae icoa@ni wab Hatestigated as

describetdha%oger.y mass of the

The following aggregate contents were obtained for its storage stability:

o After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 2.5% aggregates.

| 20 e« After one day’s equilibration and four weeks’ dry storage at 40°C, the solution prepared from
the reconstituted powder had around 2.6% aggregates.

o After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared

from the reconstituted powder had around 1.2% aggregates.
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15

~ freeze-daied 66 drsvgbedat@vai Fhe lyoph

spray-dried powder contains between 25 and 90 % (w w)
of at least one 1,4 0O-linked WO 2005/112892 112
PCT/ EP2005/ 004806 saccharose derivative or a sugar
m xture containing at least on 1,4 O|linked saccharose
derivative and between I and 19.99 % (w w) i sol eucine,
in the total of the hght percenta
wozooﬁéi’ii(‘%sggd 100 % (ww). 21. T\r@ spray dried pmg%?&ﬁm&@&s
according to Claim18, characterized in that the dry
mass of the 5 Ok 4 qg»@@go i bet ween 25
and 90 % ( \/\//erv)éezgf‘%lf}glzlg 'Igfredads%tgo/one 1, ﬁ%ﬁ# igi!rl%}gd
saccharose derivative or a sugar m xture- containing
at |east on 1,4 005inivey) kesddpareatéon deri vative and
between 1 and 39% (ww) of a tri-peptide, :
characterized in that the total of the weight
per cent ages does not exceed 100 % (w w). 22. The spray
dried powder according to one of Clains 1 to 21, _
2.25 g Goiwpling begar wotk dissolvedtin aound49 ml demineraliged wate{avithapid pf around
ve an Myi of Dbe P
7.5). At S Bty nlouBF Rt P e uch of roudd FoS BEA formolated in
a pH 6 glyeinetistidinz daffen(seh Materiabs) waadiluied edthi dentinvealizodwsiater (with a pH
have an MVAD of_bet l.and 7.5 24. A . o
of arough S Hia Gaptent Sé’dﬂ%{gﬁie’fﬁ%h“%%mﬂa%ﬁ‘aw& cgnipingd gropady4.5% (w/v)
adjuvanP OYGiEHiri R 6RO 0FUD Gwlv) ROEInD tvabldiitiiButdd in €onddercibb 2R5viald) and w.
rocess for manufacturing a spray-dried powder . '
gﬁaé% was lypehilipgd intth%gRai}aI%by means of a
spatula %'ﬂ&%ﬁg&“&ba‘%@d a8 ebitfbed U&%‘E@?”ﬁﬁe 'ag%rgézﬁé Ql);}(t@ﬁ{ by investigated as
: suspended 1 n an aqueous sol utionfsuspensi on; 83 one
describaraboee.e of 1,4 O |inked, saccharose derivative chosen
fromthe group. conprising the 20 conpounds

The folls SEHERER B SATY L P e PlonlBB B =\ 10001

contai ni n one ‘of these 1,4
O li nked saccharose derivatives is/are

o . Afighi es0keelds sipspanaagt an75% sdativeusr domidityomids 4836k (forad, storage
¢) insofar. as the actiye substance and. 1,4 O || d
sty G BB G PPRE R U TR Elod BUeT b RIS 3 % sbrogates

containing at least one 1,4 O linked saccharose

o  AfGnk MaYk ¥QuiliBradbs & e ELE P&ERFagel 40T, thef oA prepared from
sol uti'ons/suspensi on, these are m xed.
the reconstituted powder had around 4.6% aggregates.

e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared
from the reconstituted powder had around 1.5% aggregates.

= at 40 °C the solution obtainied from the reconstituted powder had approx. 1.5% aggregates.




10

15

20

25

. As;brps

d) the solution/suspension containing one or nore
of. 1,4 0O-finked saccharose derivative(s) and the
pharmaceuti cal active substance are sprayed at a
tenperature of less than 200/120 C (inflow outfl ow
tenperature), preferably |Iower than 186/96 C. WO

wo 200520864 112892 113 PCT/ EP2005/;§04806 26. The prOEe66//004806

according to Caim25, characterized in that the
phar maceuti cal active substance is a biologica

Claims macr o- nol ecul e. 27. The spray dried powder according

to Caim?25 or 26, characterized in that the
sacg g‘iose derjyvative is |l actosucros

.. The :
PO N % BhaTP oA AT e isinos tid P gppore of 14

O-lihb&t s%@&wdseaerwausms&wmuﬁ Bpodiisayed or contains’
one or nore of nono-, di- polysaccharldes 29. The

bﬂ&bglseda‘bg@lrwmg(i@taww%), characterized in that
it Lo rayed in addition

?:g(r%]% g%ls I? gg‘t %g% ang%élgéogﬂgsﬁlggogg) q§% The process

hd Ehlinkadgiv-glucaachara28 (maltddgl suchae)act eri zed in that the

proportion of |lactosucrose 10 is at |east 55 % (wWw)

. Theaprayhieied pgadernméeting 06 elaint, éAurbdieriZainthod the®accharose derivative

su%§5n3|on to be sprayed. 31. The process according
is aP‘GS F&°m 25 or 26, characterized in that the

saccharg erivative is.a_ mxture of %SUCOS yl
The sprey 9564 BAIOHAPIOBEYE tasylein 2echaggcreriaed inihgtihe spray dried powder in

addﬁ%ﬁ 05:hingotorThéh BF Bibno CHRLAGT &f pcAfRdcdidriddat the

sol ution or suspension to be sprayed contains one or

. The BEG ed g)g%ep aclbrdiny toRQhi¥s 9%1?:%%%%% in Phad the sPiy-dried powder

process cording td Claim31 or characterized 1n
Conttaimatm adviitiandhetoseand srccbyreprnsi on to  be sprayed
contains fructose, saccharose and / or glucose. 34.

. The Fhmyphredgmsvdac a@pdiimmta Glagne& t;vf4 thai*ammrt%&d 70 /@3 the proportion of

lactéﬁ“?r%%‘é%% Eﬁi%i?é(‘%ﬂvt e b el BPRhS OE@zﬁﬂ ip dhedrovsler

- The ghfalghbd Ry edeuti ke Eitin g ?%3%%'3%?5 iy 165 SBENEE omprised

of ghBad A6k b 288 rlaltody ddcrddee reSDectlve proportion of
mal tosyl - sucrose and gl ycosyl sucrose contains at

. The lspa§dridd p%&éﬂa&@or&ﬁg t€lafiR 6 UL APE Y ized T %?ﬂt%'sﬁﬁ%rtdﬁe@ Bowder in

sprayed. . 36. The process according to one of
addigipn pentang presoragore of @eno¢ Ahsad { erpolwdcdhanidesat t he

. The spray dried powder according to Claim 7, characterized in that the spray-dried powder

contains in addition fructose, glucose and/or saccharose.

. The spray dried powder according to Claim 6 to 8, characterized in that the total pioporﬁon

of glucosyl sucrose and maltosyl sucrdse is at least 25% (w/w) relative to the sugar moiety

contained in the powder.

10. The spray dried powder according to Claim 9, characterized in that the respective proportion

of maltosyl sucrose and glucosyl sucrose is at least 18 % (w/w) relative to the sugar moiety

contained in the powder.
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proportion of the 1,4 0-linked saccharose derivative
or a sugar mxture containing at least on 25 1,4
O linked saccharose derivative, between 25 and 99. 99
(ww) for the dry weight of the solution or
suspension to be sprayed. 37. The process according to
wo 2009nes920f Clains 25 to 36, characterized in pbaEPHIE®04806
proportion of the pharmaceutical active substance is
between 0.01 and 75 % (W w of the dry mass of the WO
11. The2pOiy/ diicA§02/did decBdTl 82 5FAN48001 oS, ehirabtedted in that the sugar

.suspensi.ons to be.s d, characterjzed in that _the
moiply <RGN fdeqh pg e Gaiokeh saecharose Asvagyed PR 36304 99.99 %
(wiBPof tROBHRNHASE Fthepow@idi Ng to one of Cains 25 to 37,
characterized in that the solution or suspension to
12. TheP§Hrap Hﬁ%?p%exc%bbﬁiiﬁhs t&¥8e Ut ORI 00t N%haracterized in that the
pharmaceutical |y acceptable 5 excipients anézl or one
properiiereicthe pharmiacenticd actihmibplaneds betacen D01 agd 75 % (vdiminof the dry

e o DOGREY D B Vel B R B @l 0,

characgt.erized in that the am acid is jsoleucine, .
13. The R REES phf et ocbRBie i onf BrAaRT Sefo“Vhpaitierrobin har the
phainfactiitidal idtiee eXitapbeRta bislogicieRidréifoledds. The process
according to Claim4l, characterized in-that the

14. TheepedyPdreddt pdvided a&c?drdiﬁ% S bfl® of Clmd 3. toTI3C cRE/XERESed in that the dry
according to Caim42, characterized in that t

h
mast of S5 PRCRGAPARIdet parispips betiesn 33 and b s rian odet least one 14 O-
Tk PP WShaRSE eltvibhel B o gtk Hixnfrl UoRElEEY 58 Gedsl dud2E 4 O-linked

e dry mass of the tion or suspension t
sacohproay eldrivativio earve engaR Snixtide 0nBdning ) leaft at 1)4eBslinked esaccharose

- cerfenind W56 DAL A PioaliT iR B Wickin we

- proghetion/af lavtesunshe DakNEeNsubras dnd Poi9gydesyWusjosé s0dt@essi 2B (w/w)

characterized in that the 15 total of the wei ght ,
relaig (oo e T B8 HPORAEE GBth (RO, QEipin IERS PerpRls reltive to the
. powdEPR ASRaxMRRAIHI00% Qu/ihai m 42, characterized in that
the dry nass of the solution or suspension to be

- 15. He%ﬂfa@{(?%d%&?{d@f A oRGlRSShe 8t @ s L Wh%c@f‘igé?% iglrtﬁ@tsthe spray

_one /inked sdaccharose derivative or a su
driediprwdercastninsagngi axgnere of ethst ploarmagentitallyi erimtiblrowhipieptscand / or

i_vatd and between 1 and 39 % (ww) of a
oneg?#p%g%%¥g%. 20 46. The use of the spray-dried powder

16. Toe2 G50 49 A9n e haih 3 Bralm ' 13, il er B H bl Gpent i

1soleucine.

17. The spray dried powder according to Claim 15, characterized in that the excipient is a

pepfide.

18. The spray dried powder according fo Claim 16, characterized in that the excipient is a fri-

peptide.

19. The spray dried powder according to Claim 18, characterized in that the tri-peptide is tri-

leucine.

- 20. The spray dried powder according to Claim 17, characterized in that the dry mass of the

spray.~dried powder contains between 25 and 90 % (w/w) of at least one 1,4 O-linked
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47. The use of the spray-dried powder according to
Caim 22 or 23 for manufacturing an inhalative

medi ci nal product.

WO 2005/112892 112 PCT/EP2005/004806

saccharose derivative or a sugar mixture containing at least on 1,4 O-linked saccharose
- derivative and between 1 and 19.99 % (w/w) isoleucine, wherein the total of the weight

percentages does not exceed 100 % (w/w).

" 21.The spray dried powder according to Claim 18, characterized in that the dry mass of the

spray-dried powder contains between 25 and 90 % (w/w) of at least one 1,4 O-linked
saccharose derivative or a sugar mixture-containing at least on 71,4 O-linked saccharose
derivative and between 1 and 39% (w/w) of a tri-pepti-de, characterized in that the total of the
weight percentages does not exceed 100 % (w/w).

* 22. The spray dried powder according to one of Claims 1 to 21, characterized in that the particles

in the powder have an MMD of between 1 and 10 pm.

.23.The spray dried powder according to one of Claims 1 to 22, characterized in that the

~ particles in the powder have an MMAD of between 1 and 7.5 pm.

24. A pharmaceutical co:_nposition confaining a spra'y—driéd powder according to one of Claims 1

to 23.

25. A process for manufacturing a spray-dried powder according to Claim 1, characterized in

that
a) a pharmaceutical active substance is dissolved- / suspended in an aqueous
solution/suspension; .
b} one or more of 1,4 O-linked saccharose derivative chosen from the group comprising the

compounds lactosucrose, glucosyl sucrose or maltosyl sucrose or a sugar mixture
confaining at least one of these 1,4 O-linked saccharose derivatives isfare
dissolved/suspended in an-aqueous solution/suspension; |

c) insofar as the active substance and 1,4 O-linked saccharqse derivative(s) or the sugar
mixture cbntaining at least one 1,4 O-linked saccharose derivative is dissolved/suspended
in different solutions/suspension, these are mixed. |

_d) the solution/suspension containing one or more of 1,4 O-linked saccharose derivative(s)
and the pharmaceutical active substance are sprayed at a temperature of less than
200/120 °C (inflow/outflow temperature), preferably lower than 186/96 °C.
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26. The process according to Claim 25, characterized in that the pharmaceutical active substance

is a biological macro-molecule.

27. The spray dried powder according to Claim 25 or 26, characterized in that the saccharose

 derivative is lactosucrose.

28. The process according to Claim 27, characterized in that the solution or suspension to be

sprayed or contains one or more of mono-, di- or polysaccharides.

'29. The process according to Claim 28, characterized in that the solution or suspension to be

- prayed in addition contains lactose and saccharose.

30. The process according to Claim 28 or 29, characterized in that the proportion of lactosucrose

is at least 55 % (w/w) of the sugar moiety present in the solution or suspension to be sprayed.

* 31. The process according to Claim 25 or 26, characterized in that the saccharose derivative is a

mixture of glucosyl sucrose and maltosyl sucrose.

32. The process according to Claim 31, characterized in that the solution or suspension to be

sprayed contains one or more of mono-, di- or poljsaccharides.

33. The process according to Claim 31 or 32, characterized in that the solution or suspension to

be sprayed contains fructose, saccharose and / or glucose.

34, The process according to one of Claims 31 to 33, characterized in that the total proportion of
glucosyl-sucrose and maltosyl — sucrose is at least 25 % (w/w) of the solution or suspension
to be sprayed.

35. The process. according to Claim 34, characterized in that the. respective proportion of
maltosyl — sucrose and glycosyl sucrose contains at least 18 % (w/w) of the solution or

suspension to be sprayed.

.36. The process according to one of the above Claims 25 to 35, characterized in that the

proportion of the 1,4 O-linked saccharose derivative or a sugar mixture containing at least on
1,4 O-linked saccharose dedvati\}e, between 25 and 99.99 (w/w) for the dry weight of the

solution or suspension to be sprayed.

37. The process according to one of Claims 25 to 36, characterized in that the proportion of the

pharmaceutical active substance is between 0.01 and 75 % (w/w) of the dry mass of the
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solution or suspensions to be sprayed, characterized in that the total of the weight percents is

not more than 100 %.

38. The process according to one of Claims 25 to 37, characterized in that the solution or
su_sbension to be sprayed or contains one or more of other pharmaceutically acceptable

exgipients and / or one or more of salts.
39. The process according to Claim 38, characterized in that the excipient is an amino acid.
40. The process according to Claim 39, characterized in that the amino acid is isoleucine.
41. The process accordﬁxg to Claimn 38, characterized in that the excipient is a peptide.

42. The process-according to Claim 41, characterized in that thc excipient is a tri-peptide.

- 43. The process according to Claim 42, characterized in that the tri-peptide is tri-isoleucine.

44, The sprlay.‘ dried powder according to Claim 40, characterized in that the dry mass of the
solution or suspension to be sprayed is between 25 and 90 % (wiw) of at least one 1,4 O-
linked saccharose derivative of a sugar mixture containing at least on 1,4 O-linked
saccharose derivative and between 1 and 19.99 % (w/w) isoleucine, characterized in that the

total of the weight percentages does not exceed 100 % (wiw).

45, The process according to Claim 42, characterized in that the dry mass of the solution or
‘suspension to be sprayed contains between 60 and 90 % (wiw) of at least one 1,4 O-linked
saccharose. derivative or a sugar mixture containing at least on 1,4 O-linked saccharose

derivative and between 1 and 39 % (w/w) of a tri-peptide.

46. The use of the spray-dried poWder according to one of Claims 1 to 24 for manufacturing a

medicinal product.

47. The use of the spray-dried powder according to Claimi 22 or 23 for manufacturing an
_ inhalative medicinal product.




