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O Li nked Saccharose Derivatives for Stabilising
worelsHozees or Anti body Derivatives 5 Field ofCER005/004807

I nvention The invention concerns the application of

novel oligosaccharides / oligosaccharide mxtures for
82hépgdr oducti on and stabilisation of pharnaceutical

conposi tign,

anti bodi e g8 ALV 2

active sub- st modmeorpmgm g&lajtwgg)wders 'S

pref erably acconplTsShe rough spray drying or 10

freeze drying. The present invention particularly

n .respondi ng anti body- contai ni ng powlers as
Flﬁ@Iq%%ggfrb f:‘gléses for their production. Background 15

THCInv¥RionUdsntahs @isd BiiRaticd bPRSvATfoligtdcHRirided s loliteRscharide
formul ated in agueous solutions are to sone extent

mixtispetor theoprodeationiand stabilisatien ofipharmaesytica) comgowidens, chiefly
po%JdefsC &%{C(ﬁlﬁ:é}lg fuqt%:odw%s'oll lahifh dde%'v?ﬁ/\%% g?ﬂﬁ%'agéuh alQaE:tlTre sub-

I NCo I es hi' s ap I es COI’]VGI’] I Ona

stembarIrmq)ewm:ﬁa:h 8f puvetiepeis tpreferabBr acpsaplished tdenighi spraygirying or
active substances. The stability of pharmaceu (i{l cal
frogge idpang yb prseas ipventipe pﬁﬁ&ﬂ%ﬂiﬂveqoycgm seReROnding @gtbody-

<oPRIRS I st RSP S Bt RES (exter nat).

A conventional process for external stabi’lisation of
phar maceuti cal active substances is the application
of suitable adjuvants. Adjuvants that stabilise active
Ba%ﬁ shidaces can be broadly classified into: sugars and
ol"'yol's, am no acids, amnes, salts, polyners, 25 and
A@mefsabstms’pre@m@amﬁ d'mctlpglsybﬂt@lcas Eorofitated ms@me@sss solutions
ecifi abl I | bi.l i
e RORB e st oo hTL B it ol el vBy,  biosc
tivitr ﬁfdeélémte@koxeei@ @asma febiBtia Ci"hlsThISﬁi&B &b fbothl @8rfventional
Bi ophysi cal Chem stry 64(1-3), 25-43; Xie and
phaymaeshiédals anmigeptides @r projeiatqenisiniag aetiveauhytances, {Thpstability of
h%gga%%@‘% ’aﬁ%\% s%bs cézgséﬁZ)g{ﬂ%glﬁl%%edffkc%ﬁ%moﬁg%¥nod§ﬂ<:at10n of
thestgafise ﬁh&n{m))sdﬂthroag@t}ﬁ@ddft@h olﬁsmtablmgmhtsqmemal)
substances. Saccharose and trehal ose as non-reduci ng
sugars are pref- erably used. O her exanpl es of
A Bl BN BxBhf) Bbi§RTon Gy btah Guticl YR bstances
is Hi@aapphcaﬁiongﬁ suidlabld &@juvanf) Ajuvbints\Wit 20:D5is¢ bB29ebsubstances can
PCT/ 905/ 0(9480
be broa assified into: sugars and polyols, amino acids, amines, salts, polymers,

and surfactants.

Sugars and polyols are often used as nonspecific stabilisers. Their stabilising effect on
biological active substances is chiefly ascribed to “preferential exclusion” (Xie and
Timasheff, 1997, Biophysical 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). During the selection of sugars, reducing sugars are mostly avoided for bio-
logical active substances, Saccharose and trehalose as non-reducing sugars are pref-
erably used. Other examples of suitable adjuvants are glucose, sorbitol, glycerol (Boc-
tor and Mehta, 1992, Journal of Pharmacy and Pharmacology, 44 (7), 600-3; Ti-
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masheff, 1993, Annual Revi ew of Bi ophysics and

Bi onol ecul ar Structure, 22, 67-97; Chang et al.,
WDR9S5/11p%4r naceut i cal Resear @h, 10(10), 1478- 83)/EP2AH004807

Mannitol (Hermann et al., 1996, Pharmaceutica

Bi ot echnol ogy, 9 (Fornulation, Characterisa- tion, and
mashebt, 11993y A;mwlrlbtmvn obBinphysigoad3B®moBivatag Stuctate, 22 67-97,

AL TP R 0T B o

(Hafagih ¥t 8f, 1906 BiERhscdavA EiBteEllﬁﬁﬂ@C 9L(Fbﬁﬁhatﬁ§1t Oh8racterisa-
subst ances, chi efl proteins, such as elﬁ??é an-
n

tign, (e iSeabil ltwaﬁﬁwt@@f sa|319arﬁ2& Ching)etfal.e Plna;m@g@@caere-
scplh, A3 7HH01E. ARotiihn e Hblifhe) Gels B908 wige varity of

polpmeRchanean phamme,elbﬁaha&% Rebagieed, ChRES phReiasiSacwhs &.gSan-

pot ential contanination with bl ood- borne 10 pat hogens.
Hymagisgigg ybwrbvikif) fersieatly used in the past, while in fact fea-

BT  HT, lt F e
timo ropére t@ing safieablerbacaudeust e potentihebrtamaradon w1th blood-borne
hlgher nol ecul ar dextrans (18 to 82 kD), PVP, higarln

PALYORSIN AFENSPEHIHEIY e WPl YRGS BW@%WPP)&‘(%%@W ki) (HP-

SIHTE Esr R AR HREPE LR, OBl YRR QSRR g Pptoety s
wa§ gaﬁﬂleﬁeﬂariﬂﬂésyﬁje&nglﬂ:ﬁlnﬁtﬂe@%rdﬁexﬁ‘m aksoe snekly}s &/ R, Mheparin,

stabilising role or in conbination with oth

tyaeljuoath Bs gelainepoanschigsonyeting staseh WE%)@ hopatin, [extran sulphate,

R R R TR e

tamate, and lysine hydrochlorlde (Lys-HCl) inhibits

‘ ggregatl on of rhKGF i nM sqdi u osp ha
A{?B&Fl ? Sye3Fs a;n x ST aﬁﬁ% Fﬁreéﬁqw%vﬁeédn a@ﬂ%ﬂwgeqo eorin

o%léb n%ltl%%%th 0 &t Mdngﬂmgg@e ’chi%ﬁg -the stablhsatlon of

nation o no aci ds and propy gl ycol for
pretearspFer, exanmiﬁ;\aéétloﬂn of bistidint uglgding tsadhlufn atspanbafte (IHQNEE) glu-

tatnglgn 3 hetiehy Spshlonge AR FICTBhIbGR th GReRrGon AR AHEGE in 10
mb&diR E)H@sl.phat%aﬁ*eﬂ cpHy'/ of togbthéﬁv{tﬂ 5y SRRRMGE(ARAK e a1 1995,

wher eas gl yci ne and al ani né have a destabills- in

Bl@ﬁlﬁ@mstr:(ﬁém%),&ét-%) .GomligagjonRifammine acidp @adl PR&DSKI-;@P col,
200- 208 Th t
fof B tle vt e S T Mty o O BT R B ek S00s, Pharma-

ceviiéd] RuSeED/ | (St@pmgs $2SSODY Yidife aflDWRYiShe eﬂiaslee Iﬂl&SﬂlIeMnaI
proceeds in the presence o adj uvants_intended to

stabalultmcgﬂlh R €l'm eakncpmontyf wheseas\glycinmandarlarie hae @ gestabilis-
m% gﬁé&‘(ﬁeﬁl Hile eQ apr I%ﬁa%ﬁlag{uu%glq{qu o9 r200’°%08ar vi ng

eclsi've tactor a Ing S ilrs |dn
is immobilisation of the active substance in an

anorpgous mat ri x hous gte conf er

e
BTG} HRHACE igoh 67 BE BT aRSB o bG MpFebVPE ghancel through
variBaS Hiig Yrocl¥@Ming, however, also mostly proceeds in the presence of

adjuvants intended to maintain the stability of active substances and to improve the

properties of the dry powder. A decisive factor affecting stabilisation through drying
is immobilisation of the active substance in an amorphous matrix. The amorphous
state confers high viscosity with low molecular mobility and low reactivity. Advanta-

geous adjuvants must therefore be able to form an amorphous matrix having the high-
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geous adjuvants nust therefore be able to form an

anor phous matri x having the high WO 2005/112996 3
VECIPOEPROBS/ 004807 est possidbl e gl ass transi tACEEP2005/004807
tenperature wherein the active substance is enbedded.

Sel ection of adjuvants therefore particularly depends
eginpaspibler glagsapAnsitioatteoperaapa bibeieln e, actige lnehstdnge topmbedded.

: t har eutica ccept abiljt. f...t he
S R B BRGS0 i i oot
Olheafactsispinlchtag, the Iiiaarfriat;k’;!:dﬂﬂc&]yalccé;ktﬁl‘iili?«I SBthe AdjuiRA ft&fifluence

role, particu- 5 larly in respect of spray drying _
op parislsstosmating: dispersipility andflidityualse play ansipwertant rple, particu-
i : cenment of the chem - cal and
I%W)}é?%gﬁc@?g%???f}{lﬁ%?rsggg i de-/ protein-containing
phar maceutical active sub- stances (Maa et al., 1998,
Phar ypceut i cal Resear ch 15(%1). 768-775). Spray drying .
Spy faY1Bg Cogpliftes Weasperatly diable pagaesscior shhapcement jpé the chemi-
i . . 26. 874: . .
o GYp St HBNG) B ARl ol Hpgthe brmackiical active sub
stehees ifixtzolet al., 4008, PhadihBech673l Researcle 1560pYo8a19)08pran daying is
i.nhal er jn the meant] .repr ni.s .a viab)e
beipe giresing ysrd Pﬁ%w?l@ﬂgﬂ? ﬁ‘ﬁé%’i‘? B D beraps 443 §626.874;
USVY B4 €87 00 dhed B A7, 9954 SJ. Phatrs I‘bﬁéﬁhaéoﬁ‘edl@@‘,rhss-%ﬂ, since
I f powd e 110 gm

particle size of powders should be in th
appdisaieon iorasf imhalpt in the mdagtime Tefrespmis angble dormbEve fmthe treat-

of Rilertin Aite (BROcH T AnprefsGRbgs dn P (ofe paycl
si2€ o Do REE §HoRRPbd MahON OBUeth rpeOprefRiyI £ EPARALNS Lins PIndY, so

drying particles. In the neantine, nunerous processes
thab thet pratiglesocanc pérstratsfintodecpee bpgradgmentp and dhss ingov he blood-

b i hed 9: 96/ 09814: WD ]
SRR 8 ek NBRO LIBI 2 oeTet e G Gsfigh of comggponding
SRS/ dx?ﬂ'%?art‘i’&s?—& B8 thife, R PHsGRIXIses YR tﬁ@?ﬂeﬁﬁé‘tﬂdn MQor-

01/ 13893; Maa et al., 1998, ibid; Vidgren et al

reypaing pewders Ioivar heaedesceibed IBVO 18931409, WG, 6/Q814; WO

1 - G8UL) Regear ( :
Q19061 146} SRR Ty AT T WO, 98108 WO
S%/hE346; aloohmbeo(3e. WO 00RO IQSWO 02aBRSE, Maatt 225 1998, ibid;

or mannitaol) as well as various pgtlr%rrers

%ggf ose . . Vaa
Vidgrc et 1.4 6957, Tin hrFhapesgatics, Gttt L4 dViverceiribh 4894, Pharm-
ce%ﬁiéél’Regéag’élgﬁﬁ),u'\'ﬁ@]ﬁthQj,- , 1998, ibid, Adler, 1998,

sserta- tio iversity of Erlangen; Constantino et
al., 1998, J. Pharm Sci, 87(11), 1406- 1411). The

dj uvants chi efly used, however,. have variqQu
Al sl 1A% GEY VA ArOSUg RS aﬁﬁﬁb@laaﬁp e -5 rehelats lagigse, sac-

chaffe & Mbirlol) EPREN 8s Vikgous! pdhin¥ (Ofan SPLRAY16Y7Y PRYmM. Devel-
formula 30 tifons (C. Bosquillon et al., 2001, Journal

opwfenCand TethineldgRe? @h9d 3-220( Blap cB2I9-1998,)ibidAri dier, LB, Britserta-
. of .more.th 0 wei ght rcent ni. t adqj ti I

thnegagfe{sg:y roggﬁrgagggl?;l Q%Igta%%no e? al., i‘?d”s, L. ﬂxarm %01, é)ﬂﬁ), Y 406-
1411). The adjuvants chiefly used, however, have various disadvantages. For exam-
ple, addition of trehalose and mannitol impairs the fluidity of spray drying formula-
tions (C. Bosquillon et al., 2001, Journal of Controlled Release, 70(3), 329-339). At a
content of more than 20 weight percent, mannitol additionally tends to recrystallise

(Constantino et al., 1998, ibid), with stabilising effects dramatically decreasing. Lac-

tose, a frequently used adjuvant, while improving the fluidity of spray drying formula-
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(Constantino et al., 1998, ibid), with stabilising

effects dramatically decreasing. Lac- tose, a
Worwofieeesky used adj uvant, whil e inproving thect/Eedodiaogso?

of spray drying fornmula WO 2005/ 112996 4

PCT/ EP2005/ 004807 tions (C. Bosquillon et al., 2001,
tiodgs () BosquiiBers ctpal. 0 BOGIyEbipR raises iralilems garticuigrly derifpthedermu-

l.atian of ti.de-/protein-containi ng . act
1“9%&? &ﬁﬁ%%éoﬁ’gqtﬁeé’opg%ﬂ‘% activigeuhsancess Slp?esiacﬁoé"él drepapge of its
reﬁﬁélﬁ? rﬁr&ﬁpe@)’nﬁﬁ}g@%tgb NigdeRbabiibing! MM ! Ledtihns with pep-
reactions with pep- tfides/protein 5 During spray
tidgs{pretginef ant i bodi es wi t hout addi tion of stabili sers,
dehydration, heat, and shearing regularly lead to
unf ol di ng of the native secondary structure and thus

Dbﬂng Sﬁxﬂg@&djqﬁg Io@aﬁu@cfdléy WGt \ai¥Yion BT @MabA14eHsY dél3MRidn, heat,

faci ng hydrophobic fractions of the antibody then

aﬂdefihéﬁl’ﬂn& wetlady rk%ﬁddgtunéﬂ@lgg o;‘"rmeslapnbf@ gecondiry sirycturscud ghus to
0
ofPal S GRERETLE BT ShPEG ur i S R of te

arﬂibbdy thAréveacth Facihdoltvardd JTiEe ﬁ)@é&@ﬁ@lymﬁlﬁ@\éﬁ the hydrophobic
accurmul ate to formdiners or %per order aggregat es.

intstaRes Ry eraile ovplersdreplets wenerpied sugnp seray TRvng ppghambient air.
ALGIREL:Ah WS aq%%oﬂﬂh%% IIHBFBOV&r %Eﬁh{?l%ﬁ%) ?oﬁrﬁ Fh%/e?éjmf lﬂglllé?ec;rder

repr esents a Cri par arre
agpoepatespSudhi aggregationd saﬂteh drrelesdiblol Thehigh Oémpéraﬁ]i‘teat which the

e tide bon%I gd t o denat ur ati on of t h Fﬁ%‘lr 15 bodgl.
beérfsé’é%lﬂ?r ?frfﬁlg}'eﬁﬁnf%cr&}?@ PSREIET £ F CNgEY 1 8>WInp-
tuSHJ{n' g%a'atte rd%&ﬁbﬂgatfbﬂvtﬁﬁﬁép%ptfﬁ@%oh@ss%uﬂi‘f%'yd Bltiof YMeEN hnti-

wder then exerts articu adver se
bQﬂS’f Aggtegatmtmfespmyag@dagabmhe&ﬁlﬁhmcm lering stdragy of powders.

h GG S S50 B B oot gL ARG i
ProWS@ hSorbsHhdsR8 BRaHAEAEAE BY r¥dchd Bf‘ﬁis&ntﬂflblegicgladcthy and rein-
conponents of maltosyl sucrose and glucosyl sucrose as

fopesrljantigenficitt osucrose are used in the food industry.
They are used as fillers and di spersants, al ongside
sweeteners such as aspartane, as noderately sweet

MR sgatsSddstribdiest OshplufSugh® (obiaahdchhsdes) Withrthelf principal
trehal ose syrups agai nst cryst all1zing out, or as
cosrpopaRts eHmAMteRy| sHaRseng eyl suagses el at [eptasyciess)are used

m%é ?A@Hﬂﬂsﬂ'}s T‘ ray ﬁ%@ ﬁs ﬁﬂgs %&‘%‘14 b Qﬁth Oﬁoﬁ%?l&ehﬁveeteners

sweetening -qualrty of aspargyl pepti es ‘or
sushae tasjRdiamel ad aloldensly pwéad compbisits inachtwinge giras)efor stabilisa-

,con ai nj ng beverages (US 2003/0059511, EP

Boliipalest 39S ageifst frstalliging o, of amwlg A\%@é imprghipsible
oI os&@ﬁ&o@é}l AlSo thEwRAP it Pﬁ)tv'eﬁ@ntoﬁnd) Eﬂgﬁﬂ&ﬁfbﬁhﬁf {hd&SvebRhing

abil1 sation of suspensions produced fromtherapeutic
qqahtg,t ef mpamybipémidesppr tiel swsasssir rélationship in ballast- and sweetener-
containing beverages (US 2003/0059511, EP 1 223 175, DE 199 53 727). Further
known from US 5,489,577 and EP 0630 651 is the application of oligosaccharides for
stabilisation of suspensions produced from therapeutic proteins and fat or oil bases. It
is stated that, without premixing with the oligosaccharides during blending and knead-
ing with the hydrophobic, semi-solid masses, the proteins would lose their activity.

The stabilisation potential over storage, in hydrophilic mixtures or in powders, is not

mentioned in any way.
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30 is stated that, without prem xing with the

ol i gosacchari des during bl ending and knead- ing with

Wha0HIdPWphobi c, sem -sol i dsmasses, the prot FCAEPWOLIDEE07

lose their activity. The stabilisation potential over

storage, in hydrophilic mxtures or in powders, is not

Anfask pbthednientianwasey profs@0684jL28E6 f& the production of pharma-
/EP2005 004 of the .invention

B ELRE R 0% SHTSPROnE R BREORE P OF (fiapighed, inter

ab€BY12634 IdgaRah sfbi®iks. The correspondi ng preparations

were to be distinguished, inter alia, by good

| ong-termstability. 5 A further task of the present

to ovi new .adj nts f
A YRR SE PR eiheP el R bl S 57 B B
tiom bf &SED c@ﬁwqﬁqﬁraﬂmg ﬁHiéQiéHespdﬁﬂinngo%@fe@tthﬂﬁaceun-
were to, be distingui shed @i/ good | ong-term stabili

ty
cg pepargtions ssreiocbe dighingpished biheeed lpngtermpstahilityraad, tf peseible,
esent invention was to provide novel
bgg]h%f\%gnﬁ , for the produc- tion of
pepti de/ prot ei n-cont ai ni ng pharmaceuti cal
Adﬁ HU Tﬁgﬁ particul arly those  generated by spra
et das ¢ Breserd v tiory Wak I prauids mevdiadivy anfe £<?rﬁh<h@roduc-
| . ITII S
t191€ %g' g?ég:ﬁﬁe/ﬁfdtﬁgrc%ﬂi; T "ﬂlél?rﬁ%elgﬁrafe ff&(ﬁl Sguo?lk Pbﬂﬁ%}'aﬁ? &fose
génehatddaby bpray dryifg, A“hﬁawmrhspondxag Ipepa‘idetlltretepr -esggining phannaceu—

e praeiatopy e 4, BFisSiBed By ol defeper oY B posi-

bldeky MBhlali@sy. particularly those gener ated by spray
drying. The corresponding anti body- cont ai ni ng

pharmaceuti cal preparations were aga| nto be

| d_h ood | ong-term s
AR Gt prlenP BB TP PO RA el Pl ot e gt
tigH esmefapbm/cemm&lem@ﬁ aftiboBy Qi AiRives) afFRINY theke generated by
pharmaceutical preparations for appl ication in an

SHT#h alnéng whe toeEesnording eantibpdy- mntalnmgyplwmwucﬁr preparations

wglr%lo &91 aﬁt%n#@thglﬂlgﬁdrﬁggﬁ(g%fog gt%)%glsanﬁﬁ if gosm}zle by inhal-

abiliger | yi ng the invention are resol ved by the follow ng
statenents as well as by the objects/processes
represented in the patent clainms. 30 Summary of the

Al TMEB B AD0TAE pREBSERertRYSR !9 Bro R E5RSp6 IR fhdrhABebtical
cont ai n?ﬂ% ong?%nti oeai or oneli)gnt&f) cfpép P el

preparations for application in an inhaler whether in the form of a dry powder, pro-

pellant-containing metered-dose aerosol, or propellant-free inhalation solution.

The tasks underlying the invention are resolved by the following statements as well as

by the objects/processes represented in the patent claims.

Summary of the Invention
The present invention concerns compositions containing one antibody or one antibody
derivative and one or more 1,4 O-linked saccharose derivative(s) selected from the

combinations: 1,4 O-linked D-Gal-saccharose (lactosucrose), 1,4 O-linked D-Glu-




derivative and one or nore 1,4 OIlinked saccharose

derivative(s) selected fromthe conbinations: 1,4
WO-2005Kkeds D- Gal - sacchar ose (bact osucrose), 1, 2cOebiook@dso7

D-d u WO 2005/112996 6 PCT/ EP2005/ 004807 saccharose

(gl ucosyl sucrose), or 1,4 Olinked G u-d u-saccharose
sacoledreses(dlucuyl sucosse),. orPil @f Exlidad cGhbGhadacdmsosar @ndlfoodesu-

t hat_ contain glucosyl and |t osyl sucrose The term
i Bielieted camPinatings o hase e seaiiin sbcqif A mallosy! sucrose,
followi ng structural formula: 5on OH1' OS OO
B{ RRR HORROR SSSSS00, TOR OH HO
Tigstear Ik su@esunhosybans uoolosdes with the felérveeg stiudiurel formula:
present invention is further understood to nean

> nol ecules with the followng structural fornmula: 10
~oH OHI HOOSooff on RRRORSSS8RSOFW
O \RR OH HO CH OH /03
OH
| I
% s _-© OH OH
- HO R U n " R 2
S_8 g s s
e R~
0 oH
HO OH .
OH
OH
Glucosyl sucrose in the sense of the present invention is further understood to mean
molecules with the following structural formula:
10
OH
on o
I I
O\ g -© OH oH
HO R R o” RS
s_s ; s “S{ s
2N ¥ Som
HO OH I
OH
oH
The term maltosyl sucrose further means molecules with the following structural for-
 mula:
15
OH
o o ox
i ! |
SN OH o OH
HO R R R R o~ R s R X S
8_8 8 “ R R s
H>k1=«/ RN Vg

- [0}
R
< o OH oH
HO 0OH OH I
OH

OH OH
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OH OH The term mal tosyl sucrose further neans
nmol ecules with the follow ng structural for- nmula: 15

woHoosdk®Ef | | HI OS O e€H O OH HO R R OpRrBrI80R0$807
,~~1 SRS SSSRRS / p~ HOOHR O®B\ OH
OH OH LOB OH WD 2005/ 112996 7 PCT/ EP2005/ 004807
According to a further enbodi nent of the invention,

t he correspondi ng conpositions contain, alongside the
Agrrrding 4y a dprthgn embodiment of terinventigndthe [s@rTaspandmg cofRpepitions
e 1 -
cosn?eﬁﬁ hﬁox&ﬁrsgﬁ:gtgg ?ﬂﬂﬂy I Sésaan(t:lgﬁ% Elé 1V ﬁbéh%g(? @Eey P,% Cgﬁéﬁed saccha
roaei demvanna,l addﬂmhab;abmm mbremmoe-, dindhdor pilysadanides, ddsreby

is ref rre Composi tion oducedf[om .
the ALitRR .a@ﬁpwwg'rffe%w aggr ﬁhﬁ%ca%aﬂ eg {fcpraLeareflCompositions
I‘SQH&HW& Q o\Pﬁtﬁlliht oﬁ rb‘? Fg?%kt\?kﬁoﬂﬁ rﬁﬁltcﬁ s&msht?ﬁ)gbfmbmatlon with

erivative have a to acco wth the I nven-
ontd amibodgai nng antﬂmda bieylvatnredmvblatmtprovm/\not eh:cmirmth the inven-

and/ ar cchar des. 10, Co 03|t ul arl
RS A G A A ek N
fraction of (a) 25 to 99.99% (ww), preferably 80 to

90% (W w), of at least one 1,4 Olinked saccharose
Composyaaris\partigulasky axcerdipay with fhteuingention tad ik thoae withassfraction

oK 2hec APy G BT ERESLRIR) ol orf o) EPfied

sadtlaroscliRAYatdle @I DdtighDRMtuRkedontaaiihy 8t le@s"t Q)fn@ rapobylirkied dac-
concentration between 0.01 and 75% 15 %\%n in

chegqsgdedyptive (invslagioy tevBieghy weight ﬁétl@cﬂmslﬂpw & pPapgati-
b&(ﬂr rso%@aﬁtflb&c@edenvatlve, preferably at a concentration between 0.01 and 75%
(w/w), again in relation to the dry weight of the composition, whereby the sum of the
weight percentages of sugar/sugar mixture and antibody or antibody derivative

amounts to max 100% (w/w).

The compositions may be aqueous compositions, solid or semi-solid compositions.
Particularly preferred are solid compositions, preferably powdered compositions. It
was surprisingly found that corresponding powdered antibody-containing composi-
tions i) form an amorphous structure, ii) have a glass transition temperature greater
than 40°C, and iii) have a low tendency to recrystallise. This particularly applies to

spray-dried powders.

The compositions according to the invention, particularly powdered compositions,
alongside at least one 1,4 O-linked saccharose derivative or one sugar mixture con-
taining at least one 1,4 O-linked saccharose derivative, may contain further adjuvants,
such as e.g. amino acids, peptides, proteins, and other sugars. Particularly advanta-
geous are compositions which, alongside at least one 1,4 O-linked saccharose deriva-
tive or one sugar mixture containing at least one 1,4 O-linked saccharose derivative
and one antibody or antibody derivative, contain at least one amino acid, one peptide,
preferably a di-peptide or tri-peptide, and/or one salt. According to a preferred em-

bodiment, the present invention preferably concerns powdered compositions, such as
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wei ght percentages of sugar/sugar m xture and anti body
or anti body derivative anpunts to max 100% (w w). The
wompesiztdsons nay be agueous gconposi tions, solpic@/EBF005/004807
sem -solid conpositions. 20 Particularly preferred

are solid conpositions, preferably powdered

e@osmasditiédpsvderd whibﬁﬁm&ﬂlfaﬁﬁﬂ ol thel Wryf weipkt, tdiadin (a) between 25
a]lui)rrespondl ng powder ed anti body-cont ai ni ng conposi -

g (w/wi et #h Isast Qe phOdinkst saechioss derjvplivageore Fleasmix-
trb Do ot RER R 1 OHHRA Slockd:BReHUriv ) blewken 1 and

ave a te ency to recrys
3939% (euwpof at legspbhesmino ackparaljordit ieast revdptide as2bfufther adju-

GRS REN) T o i s BB Y B e
a@ﬁ{/érﬁ‘ ?i?é?erﬁﬁ ‘%Qf‘%fsot%th %in\baarcid’ i@ol@ftmﬂ &t t%“%@:@ i ,gatré’fél%bly to a
g I nked sdc har se

con- tainin | east one 1,
dider itn-peptide, wn‘.h;at bastt @ienisélendiiregroaplj Ancardisg to & syeifsembodi-
e, am no, aci ds i des, rotelns and ot her
nD PRt vetiin BoREm ShRPaRo R Bl Brie SpHHsied rpder
w\MUhcm reRiBA 95 Hite @Y WaAR! codfin ta)br&idd W@%m@m@rdﬁ@ least

el‘l va- tive or one sugar m xture cont ai ni ng at |'east
oth&410-dinked faskkatossaderivativs er dies sugat inpxtureagrahtaipiag at least one

| 0BREL s dite RS (et LERDI GO e TRRer B3 one

athirio-4o8R piederabl3rishlaiciny) @nd ad) tarou@ X0 1o BN Qw Ay s faine ahbbdy
em bodinment, the present invention preferably

oribery derbistitie rAepordng st furtes altesnative s bpdmbIha prESES in-
Vé‘ltl%g{;(g'lt ; ons{ Qr&#)ﬁgl%ns, dpx%fer%ig ﬁ]{ovgcfel'e%d c&gﬂgﬁ h&h as e.g

inre ontain
sptby-daedp&odérs, Winikh,oh refatibe astheriey $efph€)-dontuke (h) around 60 to

sEBFAThohg! feio sk G Briesaes o e iyt isesugar mixture
c&ﬁaﬁhi\ﬁ@tdt Y&st b1 lqebvl’ﬁ‘ﬂ’(@d %aé?:ﬁgros 8e1%9‘1%\/é"\(b af to 19.99%

| east “one am no acid and/or at east one ptl e as a
(W/un toi @rpeptifle) pBefembly, amisdleficine-abnthimérst peptids, pariovlan)y pfefera-

oneﬁ‘ﬂ%‘%"?‘?ﬁq@gﬁﬁ’éﬁgy Do %%%@&?hf'g\é g’l‘ﬁ h léfzt%gitscf)]l%rlcine and (c)

aroBR €19¢ itd 39%r(“t/ﬁ2] 8f eﬁ@aﬂt%dy Bf Shtffoadla¥rivAive. Aﬁbr béifig mixed
tri-peptid | east one isol eucine grou

WHB dplasicing wésw@pmmt&tmemubpud% martlcmlﬁélym with a cor-

{ 0Sitd 9 uch
resfOH e RSP RO RS, CRABHhRSL Biayicg gy
furbghdve £oaY digh Gadticyr SUMHaIE8 e tpartRRko C\Mr%poﬁﬁmgtpokaﬂafst fur-
10 one 1,4 O Il1nked saccharose derivative or one sugar

they havaverycnd arofesyanst storagasstaiiy. 1,4 O i nked

saccharose derivative, (b) around 10 to 19.99% (w w)

of at least one amno acid, preferably isol eucine,
Aervddifig )to ar furthdr @ndbdinoen80dfe (présaht ivetiven adricehsdyorresponding

powdered compositions, preferably spray-dried powders, which contain a) one or
more 1,4 O-linked saccharose derivative(s) in the combinations described above or
one sugar mixture containing at least one 1,4 O-linked saccharose derivative and b) at
least one antibody or one antibody derivative, whereby the powder has a glass transi-
tion temperature greater than 40°C, preferably greater than 45°C, more preferably
greater than 50°C, still more preferably greater than 55°C, and particularly preferably

- greater than 60°C. The corresponding powders according to the invention normally

have a maximum glass transition temperature of around 96 to 110°C. In individual
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or anti body derivative. According to a further
al ternative enbodi nent, the present in- vention
womesrrss conposi tions, preferably powdered PCI/EP2005/004807
conpositions, such as e.g. 15 spray-dried powders,
which, inrelation to their dry weight, contain (a)
caey lwooretd, the vaﬂﬁ?/huéyvfow)evai h'fg!heﬂ dastfraotien df 4ddad| ddnlvant, par-

0 e derlvatlve or sugar m xt ure cont al n
ﬁ%’c?arfye'i@t agtien of A, @rliqkﬁéaa%c @@%ﬂ%@ﬁ&%m thet frartion @E ertva-
e ﬂ%ﬂ*eln&ﬁ éﬂv%rd%lg% Q{EJOESIQI%R&J e corliJ gfn‘iﬁﬁ%’ MssAansi-

i sol euci ne- nt al n| e partl cul ar pre r a-

tignl temparabel euci ne- cont al ning di- or tri-peptide, nore
preferably tri-isoleucine, and (c) 20 around 0.01 to
39% (w w) of one antibody or antibody derivative.

AQédr8ihg 16 1aNEhr X Sfbodthicht, RO bRYGH MfveRfion concerns pharmaceutical
i sol elici ne-containing tri-peptides, particul ar?

cqrenodiions wentiintgeantibodies pn adibody d@nmlsres fqrrapshmuoue f1yan in-

nafy i S G PR PORC PR P RERY P FieaRHi B the ivention

dd@aﬁlsddqiee@anmdsﬁs BRAHE NBre RO 9 $hif wmepéthﬁé plkBcsteiEdl com-
good process and storage stability. 25 Accord| ng to a

pasitions evhishesataye fhe nm\f_dem asending nige el Byesidnic @p igopellant-
[ ref
cog'ngﬂ;nglﬁg g%&q%fpgosm%%ﬂgfsﬁg P %g%ﬁ tfgeegﬁ}ga)latféﬁgog{tl%m Mhe pf?vgers
ao@;ﬂdim’gkﬁdths amcdnam SBed 8yri praductieq SF thmplidmw@nibalrmﬁnpmsions
prf éé)ﬁl bed above or  one sugar m xture containinpg at

y Boyeders produeqddneprandying: yedisyagyishad aseordig toy fugther
t I -
e 855y SR kDGO B0 ARG bt
cle dmnmtat(uraes geaahebdiiuaric ﬁﬁﬁ;etem RIMADD [sihatieethbr Oty npref-
45C, nore preferably greater than 50C, still nore
erghlg e 2510, gresa peaieiahlyd). 568, prarmertsaarlyquetgrably 0.5-5.0 pm.
preferably greater than 60C. The correspondi ng
powders according to the invention normally have a
Tiixvention Furls proRused proodssésefoP prodhetiod dffth@cdissfoitng compo-
110C. In_ individual WO 2005/112996 9 PCT/ EP2005/ 004807
sitigpseascondiigetpethe inMentiony vesTeraBly mowslgsd qﬂf@??éﬁlonQ'h%lCh as e.g

' prP&@cQIBh odr %%ra}?ng&g plggddgr\éa%ara&ﬁﬁscdtlhctgktaﬁﬁ Yag h&shs com osmon

raction 882 Charose derfvacive or
whichcbnains of) aher orvmord 1 jeO+dinkedi seccharosd denvntute(s) o $>ne sugar

rimarily,.responsible f , e cqrrespondin l.ass
oA PRt G kO PR G Oh G e ) i Ieast ome
an@iﬁ@@ﬂbr’@ﬁtamﬁ@@y BERREVL is! FRYARES CRICRANGELAR of a powdered com-

pharmaceut i cal - conpositions contal ning anti bodi es or

pasiitoinbibd yatige rsi driedivnder sugabla ppridiidertsj ogssprayedn i n- hal er,
whi ch contain one of the powdered conpositions
according to the invention

Description of the Figures .

All percentage data specified in the descriptions relate to concentrations of solids in
solutions {(w/w). All legends in the drawings described below relate to the percentage
(w/w) composition of powders achieved by spray drying and freeze drying with ensu-
ing pulverisation. The legends further specify the total solids concentrations of solu-
tions (total solids = TS} in percent (w/w). In the legend of Figure 8, Coupling Sugar is
abbreviated to CS. In the legends of Figures 18, 19, 20, and 21, tri-isoleucine is ab-
breviated to Ile3. Figures 15, 16, 17, 18, 19, 20, and 21 further specify the atomisation
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descri bed here and consist thereof. Preferred in this
context are pharnmaceutical com 10 positions which
woantsailzees he powders according to the inventi ®OT/aBR005/004807
propel | ant- contai ni ng netered-dose aerosols or
propel l ant-free inhal ation solutions. The powders
ra&ﬁ@%ﬂ PrPgomisirtgl'P&rl ﬂnw)amtidnnngslﬁispfr?r d@ig(ngtl Otés@ﬁn @ie Bidhi B-
ceutjc conpositions, prefera
2%} Jhe 5{9 t@fﬂ egraspendsdo aasal vatuare Hipyup ﬁ9<§7ae é%rSQ.tﬂareal
viem@ ﬂfoW ey 05 %FF:P%@%@% BYedt vOlugf ﬁc&@ﬁf L 9“74%3/11 In all other
I nhal abl e particles with a mean aerodynam c parti 15
drewengdj thest@nis¢tssiterefid0 aerreghpnded © drahwdbime fMADE ~ 0.67
gmal ler.than 10 m pref- erably 0.5-7.5 m nore
ﬁ?@?ﬁﬁﬁe ‘0.5-5.5 m particularly preferably 0.5-5.0
m The invention further proposes processes for

production of the correspondi ng conpo- sitions
Figurol dhogs the aggecgatovenmtdnd afterpiredze dayihy, mpovatsatéwh, one week’s

t : h d f
of R e A TP S PGiroed o fef ahiting andhpecon
StRAMROKqubAR soMtosd veBND) . 575 Iaéssprﬁac%n RE ©.5b% 4gG fraction, b)
Oli nked saccharose derivati veg or one sugar

4.AtoxEennbingingal finetipnaand @a%t Iegh aqucm, @) Bi0fk &glG fraction, and d)
4,38 g[%{ E&E?rdagﬁé(}]ﬂe VR4 lv3, 3pd éi %) glf.j ”Enedari{ LDRELYT Q&5p.

one rivative e case

andf C@lgbmgkﬁrg@dcmﬁhmg(}ﬁ“tdemare td‘iﬁm|ga1"[shc&f by & 1divi fgregardefrac-

sui tabl e conditions, e.g. sprayed. 25 Description of
tighe Figures All percentage data specified in the

descriptions relate to concentrations of solids in

solutions (wWw). Al legends in the draw ngs descri bed
Figetroshatsahe aggregdie cpaentaficafecze dnying, pubrepisstidni, equiblration,

ool R BRe S PRPESLN AOrC L R s SR iy Bponstin

tiotP %‘ﬁh&d’ustshﬁmbﬁi aﬁth%? bisds 1 S95E &ALt drﬁrtﬁs%flﬁéoﬂréénoﬁ ' IQUISS%
(total solids = TS) in percent (w | egend

Ctﬁlpyug Sugar m;m and GoYalgG Factmpbre§ i &G fachs:, and CBH'QS%

e} agfon, o 8157 o rachon e cleork trigd! Bob*BiegtS3Be ana
C llngﬂdgﬁlcoﬁlﬂﬁﬁlﬁ oWwi&S hic)didti @Béﬂﬂ)ﬁ@ ate fraction.
996 10 PCIT/ EP2005/ 004 rate ( =at om si ng

al r flow) set during the spray dryl ng process on the

IR o Bt MRS, SHER SR CAIPR R el

ingf four defl&’ ﬂfS/ shoragdﬂdt £PC (@a@uﬁﬁ&hed/ﬂbﬂagé sﬂ‘athNy)Qﬁnd retonbfitu-
nm/h. In all, other drawn t eatomsatlon rate

f
UOA’OA&B?Q"é%BWQ%WﬂB 654r5e/aihsg%¥f fraetion and (3% Igg fpetion, 5, b 4.5%
%fs%gaeﬁﬁét%ﬁréélgzd;%‘if ﬁnﬁa&fbﬁ% £ e, HR9R4E and d) 4, 5%

nt “after pul veri sation, oné week
manmtol fraction and 0.5% IgG fractlon were freeze-dried. Both the LS55P- and

Coupling Sugar-containing powders are distinguished by a low aggregate fraction.

Figure 4 shows the aggregate content after spray drying, one week’s open storage at
75% relative humidity and 40°C (forced storage stability), and reconstitution. Aque-
ous solutions with a) 9% LS55P fraction and 1% IgG fraction, b) 9% Coupling Sugar
fraction and 1% IgG fraction, ¢) 9% Coupling Sugar S fraction and 1% IgG fraction,
d) 9% trehalose fraction and 1% IgG fraction, and €) 10% IgG fraction were spray- .
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open storage at 75%relative humdity and 40C (forced
storage stability), and recon- stitution. Agueous

WEO1004/11099%6 wWith a) 4.5% LS55R fraction and 0. BOG/ERAB5/004807
fraction, b) 10 4.5% Coupling Sugar fraction and 0.5%
IgG fraction, c) 5.0%1gG fraction, and d) 4.5%

dlri%d’] riBath| thé rIE5EPonms anel @s 306 I@BplingSugan andr €oupling Sugar S-

reeze-dri.ed. th th ¢§55 and Couplin

ol PO REE ars herr SOGs Lo PP by 2 1 ow
aggregate frac- t| on. 15 Figure 2 shows the aggregate
content after freeze drying, pulverisation,

Figgue Susbwa@ ﬁx@raggregnt@ opntgnt sitaslspraydirying;t aneaweskist ops0 Gtorage at

I O
omhﬂloﬁ%mﬂl(i)f S%QISS@B frdtiodt,. BPpiscTampld ﬂﬂ:tlSH,gﬁ{d 1% IgG frac-

fraction and 0.5% | ngractlon c) 5.0%19G fraction,

tiehd) §70 Gouplingrimear frattiony A%t iselaucinkitractvn angQ foraGtiraskion, ¢)
SW&}pflﬁlg ardg 'ﬁeagtlmgﬁ J 1510?6%0 § %%tlﬂlg, %élﬁ@/a q’g@%e{cﬁgn d) 8%

| ni n Ps are
tr&g@fse gfﬁb@orf récisblencine Fagiivng akd $HOS ﬁ'&bﬁo@%ﬂeﬂg a0% IgG frac-

content after freeze dr |ng, pul veri satjon, vacuum
tigp yere; Sagay-éTt?d Baide LS5 1§r a5 welhaeths Covpling Sugananddr puding

S BB b g - SO BER A i e RGN o

fraction, b) 4.5% 25 Coupling Sugar fraction and 0.5%

Gfr ct| 5. 0% raction,. and d) 4, 5%
Pl o hhaeibeni ransTvie gesay PEeiek s open storege at
74 % e8ESv iR ity BRY hOt’@ ‘Efokc%ﬁ%?ﬁra@@ SabiftRYPAddSconstitution. Aque-

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

ousgghutigns withrahdta SP fracione6% cithdline fristiongandeldatleG fraction,

tent .af in ek's t.or e tao
055 Bk oS Pidibnb SiRE G, SuPE 10 fficteR. 813
Colpdidic|Sulgdn) s fradttbn @6BNEirhllibé ﬁﬁ&lonAﬁhktEI%ng fEdetibth,| ld;B% treha-
wth a) 9% LS55P fraction and 1% 19G fraction I) 9%

logy, frpstiang 6% gimlliner factipnangdn o1l o tionasad &h10%)IgGofraction
0%
w38 1Rl Wd E35H-00 FAL o0k BTG syl apflhoifine

Sugansidonniniy povederare di s\zi@gﬁélﬁb‘ﬂ/bblﬁla%ggﬂegate fraction.
PCT/ EP2005/ 004807 dried. Both the LS55P- as well as

t he Coupling Sugar- and Coupling Sugar S- containing

Flgﬂi‘@"? %ﬁm@{ ewgéxtegélg WhaRch Y s @ro %%@éeﬁ’ f({ﬁﬁts'td%Ege at

Igure 5 e aggregate tent a fter spr
7546 yelmtgve hmmdwt@ akd 400 eforcstictagss sttbility), 7a8b reatrmﬂtuﬁen. Aque-

onpapbfiond vl s el S8 Biatecrd A ciiismid ba B s fac-

tidl &t 1991 Glﬁ)/&c'tﬁﬁ’lc@ 1§94 'ﬂSSglﬁ %Eﬁ&}ﬂan@#% é&f’ﬁaﬂ:@oflr@%% LS55P
tion, b) Coupl ing Sugar fraction, 1% sol euci ne

fractign tand rﬁ% Iagﬁzl fragtiang @) £5% LS6HP fraptionseadCh ol Ighpfradigas D%
L%S%B‘r%%c%oh a%c{ ! '%§P,<g!(? chlztl%%, fg{ 8%% E§551ﬁﬂgcti%(l){ alng g’sf 0% :ilé:(t} f%ctlon,

and h) 10% IgG fraction were spray-dried. The LS55P-containing powders are distin-
guished by a low aggregate fraction.

Figure 8 shows the aggregate content after spray drying, one week’s open storage at
75% relative humidity and 40°C (forced storage stability), and reconstitution. Aque-
ous 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%
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trehal ose fraction, 1% i sol eucine fraction, and 1% 1gG
fraction, and e) 10%IgG frac 10 tion were

wepoaytidked. Both the LS55P2 as wel | as t he BOUPIA0OG004807
Sugar- and Coupling Sugar S-containing powders are
di sti ngui shed by a | ow aggregate fraction. Figure 6

[ghiwstidanhd) 4dgtaping Sugm'tfeadtioﬂfaflé lﬁ"/&lg(hftamfrgyxi a)gZ.S?(zjﬁr@oupling
'S, . 5% Y idity

SUEEuao SRS 0L OGPt L el A it S

frdctiofy §ndsgj l‘(ﬁ%qg@ #ctibn @er@%ﬂa?%ﬁ@d f’f‘lﬂecf,?gﬁ?’-coﬁ%mng powders

C|tru ['1ne fraction, Ingractlon
gheSng'awar@gtegm fra@8iowi trul | i ne fractl on and

1% 1gG fraction, c) 3% Coupling Sugar Sfraction, 16%

citrulline fraction, and 1% 19G fraction, d) 3%treha-

Fifgﬂ?@9fsh@@§ t}ferhggé‘gm@lcbﬁ@hd AR s?fa@t‘“drj}lﬁ@ s orRAfeck% éﬁﬁ storage at

action G fraction ~were spray-
7fr§(otrhlaumhmswné§0v(é I( orepsl Sttcbr@gwalpﬂlt}a,gar&@mnstlmﬂén Aque-

o $ieh e a0 PSarb Bt eat Dt fad fetign, b 39160%

Lsim\/&aétfdﬁ 6993 Bgatidsgarirfradiohind 08 8% I@G/frﬁt@l»onoﬁ)e.? 833%
'S open st orage_at 75%rel ative humdity and 40C

L»‘é?%’r %@dloax Q1 efye tmasbucineyfiactiondnd OB 19G ﬁﬁ@tm anchihe2.66%
5P f
45 FRui psobic SR UGB 0381 05, P VAU 45

dxierdafrhe ass5 SEkOWdﬂﬁmhl distingoidhdPby g (B)vff raggrtegam fradjion.
4%, LS55P fraction and_6%l Gfrgtlon % |_.S55P .
Profein pgeapeating 1578 q%@lﬁ?ﬂéj@ﬁ/ﬁ%ﬂwe ;y gn/ancteésw f HL¥§odpeine

é’c’ﬁ% n 1 fh 96 foa%‘*/ d[bh rél)ttb& 200 éﬁ?ﬁ&a KEIRR! btiferR Yt heSPE55P-

fraction, % Ilg raction were
ccmp;mm;zgpowécrs The L855P-cont ai ni ng powders are distin-
gui shed by a | ow aggregate fraction. 30 Figure 8 shows
the aggregate content after spray drying, one week's

Figh P16 tiwadRe @é%re Hedbddrt b BMEs PR ArSlingY o We k@ okdh QR siaE at

storage stabili and reconstitufi on. Aque- ous
75§/@|rdai1m1hurmdtth aa91 4Q°©<{/Eoemdmt¢rnge sa@!hty),f avaicnemrstlmn Aque-

ol AE LATEL 9 Rho SRR S 9 ERGHAR, 23dor

LEWDPZQQ&{oi;lG 99@3%%?@&5&%09&1&94%70 339Gelr figdtioanc) BR33%
4% Coupl i ng Sugar fraction and 6% | %G fraction

LS00Pofrassiaps G- Hep ¥ Siriseleveingdtaction. and 03 Macg@ﬂfftwalc@m%@ 2.66%
L§E) 5‘1%&%8? I0'3@ 93% enbin@%tdcRBn aﬁ}fél 8 g%%glgG I;rhgcﬁ)tn' QBre spray-

% 1°Q |on Were spray-

drisﬂS‘Bﬁ’e nsmfacanmgmg@m‘iﬂels aradietithuishied by b $dve dgdryggate fraviion.
aggregate fraction. 5 Figure 9 shows the aggregate
content after spray drying, one week's open storage at

Figure 11 shows the aggregate content after spray drying, one week’s open storage at
75% relative humidity and 40°C (forced storage stability), and reconstitution. Aque-
ous solutions with a) 2.66% LS90P fraction, 0.33% tri-isoleucine fraction, and 0.33%
1gG fraction, b) 2.66% LS55P fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG
fraction, ¢) 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, e) 2.66% raffinose fraction, 0.33% tri-isoleucine
fraction, and 0.33% IgG 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-
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75% relative humdity and 40C (forced storage
stability), and reconstitution. Aque- ous sol utions
wig dobs/Bogd. 00% LS55P fracti oy and 0. 33% | gG f pagtp005/004807
b) 2.9166% LS55P fraction, 0.0833%tri-isol eucine
fraction, and 0.33%19gG fraction, c) 2.833% 10 LS55P
ad BS$IPOfbntdInihS BOovlérk ateShibtBishisAEd by aldw Sihregindfrbtidd Yparticu-
| gG fraction, ggnd d) 2. GG%gﬁLSSSFyfrac?%%n@ 0. 33% i
laglyi in jcemipatison it rasfnoserand dwdrogyetbyh staych (HES) sneeifigd o state-
obRLaY dri ed. The LS55P-contai ni ng powders are
di St hgui shed by a | ow aggregate fraction. Protein
aggregation is further significantly reduced by an
| ncrease in the tri-isoleucine fraction from0%to
Figyyg 13 shovst thenaagiegaive coment afgeeﬂ PRy GOHtS Hacwim tdiging, four
weelR® %r IPor %@%@'4@56 VRQREE Hﬁed z&g? st&&h@)j Q@onsntutlon.
aggr eg iteconfent after spray s open
Aqhmmgeluabns wHReal GFVaCbulﬁiﬂgLSﬂgit ﬁylcmdalﬁDM(IgGrﬁa}nion b) 8%

CounliesSiear hnetiona) Yo(obdritaionme katonoical st 60RMIGE) 3%
9 () 0
cBﬁ;ﬁﬁ{g' fBar Rdctidn %@Mﬁn&@%@g %ﬂcl% 5 fAcR&337 ) §04, IeG

tri-isolfeucine fraction fractlon
ﬁactib@s)%re k@eeHrkd.athe CoyplhgIBea- tqmtammglpewdﬂmeare dlstmgulshed
b ctl on, a%ng%cg 33%1gG fraction, and d) 2.66% LS90P
3f? c’,’Yf‘%?ﬁg oy i i sol euci ne fraction, and 0.33% I gG
fraction were spray- dried. The LS90P-cont ai ni ng

owders are distinguished by a | ow aggregate fractjon.
Figgreilgushews1ths e entvecanent exfier espronduing, a:ramrmsbmg four

\ %k%l s?&g%evﬁﬁ é{)?(f‘ o(?f%&al% ?ﬁ%g ggo?ég[ %t?lﬁl )5% c!i Vgconstltutlon

AGean s@lutl@ﬁsl With 2y #|9%-1.S85P Bakivh aade.1% 1dG ﬁ}actﬂmﬁﬁj’/@% LS55P
LS90P fraction, 0.33%tri-isol eucine fraction,

fractionomnd | 1§G1aG Aeetion ©) BP% LEBOE fragim and565%0i8C @acé@% d) 1%
LS9 FAOLRURLS, AT FhLR P10 e HAKGEH BIFES P Hracton, 1%

~ isbleacihe dracti@nand. I%ng}ﬁcﬁﬁnfﬁmbg) 3)% LejSP2fr@éidn, 6% citrulline

sacchar ose tion, 6% ct 0S ion,, 0.33%
irgdion 91 Koo T ﬁprf%( Egﬁe/iﬁgég P?lgewwo“ééers are

n0- 33%tr| -i sol euci ne
dlgm%%t{élhgﬁf){, gwogégf% g%afor action, f) 2.66%

hydroxyethyl starch (HES) fraction, 0.33%
hi ol,e f ti 33% 1 gG f t
Fighro | BROf HoRR The AlReen BT oy SpS i G one o

thtdeaRbtAS, drg%%r SAB-BIE 1rackh@aowe 519 oP Bfrﬁb’ntﬁi’l abilifiMeand
LS90P WO 2005/ 112996 13 PCT[ EP2005/ 004807 and

rec@BEMLiconhaiasth golpbonserith ar @owgtsg@gﬁ@ng@ apg) 033VolgG frac-
0
tm g i nosgg[’%gnsg;ﬁa(glr‘)&(y e? ﬁy‘%&e cél?ect{xc(t ? ﬁg@%ﬁﬁﬁ&xﬁn c)

2. 66%t[65901?fﬁ'dcﬁﬁn an. B3%58d¥étﬂi1ﬁeefréﬁloﬁhmﬂ50 53\% ladofr agiahed) 2.66%
content after spray dryi n% vacuum dr nlg, four

LS55P fraction, 0.33% tri-iSoleucine fractton, and 0.33% IgG fraction, ) 2.66%

LS90P fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, and f) 3.33%

IgG fraction were spray-dried. Both the LS90P- and LSS55P-containing powders are

distinguished by a particularly low aggregate fraction after three months’ storage.

Figure 15a+b shows the aggregate content after spray drying, vacuum drying, one or
three months’ dry open storage at 29% relative humidity and 43% relative humidity at

25°C respectively (1 or 3 months’ open stability), and reconstitution. Aqueous solu-
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weeks' dry storage at 40C (vacuumdri ed storage
stability), and reconstitution. Agueous sol utions
wWol2b#5/1@)908% Coupl i ng Sugar fgacti on and 1% | g&CT/EP2005/004807
fraction, b) 8% Coupling Sugar fraction, 1% (ww)
I sol eucine fraction, and 1% 19G fraction, c) 3%
tiéBUpith AY 23UG8% [ESOH Frationd Y038yl -isoRuéine Gtactoh, aadd.33%

% 19gG fraction, and d) 10%19gG 10 fraction were _
Iekiracion i am AN e ¢ ) 12 R ELEME Bariion fHl Ao Brieripasing -
i St b I .Qw, te,fu ' Lgur .
6t 30l 0P I8 bl SYARSHIARRGF 2/K0CE SR R 6335
isolleyding fradtivum; andOB8RS, Igl¥ frastiow @igm AAF4ATQO( dat.60vh 890Rdirac-

oG IS i SIS PRI 204
' K . i iom,
R T i

50, $pB.B6 For BA0Pdimction, (035% wiGifolactnedimction, ahd¥A3GEIgG fraction at
fr ion, f) 8% P fraction, 1% _iso|eucine .

s AAR ?ﬁﬁ‘?s a&lﬁos%_l%/ﬁ%%gﬁr é&%qoarﬁt.ag )O3 pregppray-dried. The
Lﬁg(ﬁﬁédn%ningo GdbisWkd 86 i§l@8%&%arﬁ&ﬂari§}’4bbvg%gfrég@%t fr&tion
were spray-dried. The LSb5P-contal ning powders are 20

afthr trequgonthhesdorlage.a | ow aggregate fraction. Figure
l4a+b shows the aggregate content after spray drying,
vacuum drying, one or three nonths' dry storage at
FiguBL16 dfws @B @in@%@'t{cﬂe Rictidn PPF)Wwith slcabbffidismeterashller than
qu

reconstitution, eous solutions with a) 3.00% LS90P
5 pmafrivericenpowd@s hhegowdercwes nrpdused by sprayedyingsgpqueous

raction, .0.33%. sol Lhe { d 0.33% ]|

s e 14+% 3higion FSSsbead IRE grls i Seluditubdfiqy. The
solitmt ivikite pRotthcBd 3380sh@Sed badkictibed Ghde BRXMBISERD Asoleucine-

fraction, 0.33%tri-1soleucine fraction, and 0.33%|gG
contaaping pawden has &DF afsgidin.f whareasosolencinsbipe powder only has a

Lgl euci ne fraction, and 0.33%19gG fraction, and

F]%P;O%T%?% I gG fraction were spray-dried. Both the

LS90P- and LS55P-contai ni ng powders are 30

di stinguished by a parficularly | ow aggregate fractjo
Figare}7 ghﬂ\@ethﬁéiw particly %@cé@a.(FPé yithe @ggﬁﬁh %}%ssneﬂtsr than
. t i |
5 BREREHALGH BB, THe' Sl bR B bl DYApHYTR dtbapcous
soltiBin€ ivthychelitere 43 ftainetl ISOUR ahdI GGl b1y $90P, 2D&ucine and IgGl. The
respectively (1 or 3 nonths' open_ stabilijt andI )
solgtions svare prodiiced Apd spiayed 8t desspbod eleﬂqul;“z&éﬁﬁws- soleucine-
PCT/. / t | ONsRo . %
ool SV B FPFL AT B el iolRiihgee 1aagy gply fhos @
FRIOGE £2386t i on at an AAF of 40, b) 2.833% LS90P
fraction, 0.166%tri-isoleucine frac- tion, and 0.33%
| gG fraction at an AAF of 40, c¢) 2.66% LS90P fracti on,

nguiié%ifs bhdws {hS HuR\Wattife i‘rﬁ&fbh'b(l?mg e aQuedPbdighetts aadliedMhan
t an AAF of 40, "d) 1.60% LS90P frac

5 um for various powders. The powders were produced by spray drying of aqueous
solutions which have contained LS55P and IgG1 or LS55P, tri-isoleucine and IgGl.
The solutions were produced and sprayed as described under EXAMPLES. Tri-
isoleucine-containing powders have a FPF of more than 50 or 58%, whereas tri-

isoleucine-free powder only has a FPF of ~16%.
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5tion, 0.20%tri-isoleucine fraction, and 0.33%19gG
fraction at an AAF of 40, e) 2.66% LS90P fraction,
WO0.2889012996 - | sol euci ne fractipn, and 0. 33% | gGPET/BREZD050004807
at an AAF of 50, f) 2.66% LS90P fraction, 0.33%
tri-isoleucine fraction, and 0.33%1gG fraction at an
FighFe 09 skdys thadnagy nikad 3@ﬁoﬂgﬁn{1c doedmeatey (MMAD)AAMF nabs thdan di-

wer e y‘#drl ed. Th LS90P- cont ai ni ng powders are .
aypiey @ﬁﬁﬁ edtigys H"Wg"rfﬁi RAAeTy BRreaaRusa oy spraydryigg of

C%IQOI%]C dofltioht WRfchRVE ronteu?&fpl _ r@ lgéirl oris 15 ?ﬂgﬂ"ﬁsotlaﬁme and
| FPF) wt I a

ne particle fraction cut-o met er
IgitalThe solutiens w&e gnoduoed srat sprayed moddgeribed Tder FAAMPEES. All
ueous _sol utions

vve e produ ay dr ng of
e&%ﬁ%‘f%mﬁaﬁm r&h@s rgmnfl@dglw smglgpthan 3.5 pm. The
d‘h 60 T Aot 03, (b1 RO o fAP el Rl e & oncen-
tramms aundlspgﬁymg/\@aamhuass an ARFMIVIATB ARG MKEY. easl 0% tri- isoleucine
ol euci e free r onl S FPF of 6% re
o ielafed i e KL @d&}estqoe'fea%/ ? %etfpwlitmﬁwﬁw%la reduces the

Mwbpff di aneter smaller than 20 5 gmfor various
powders. The powders were produced by spray drying of
aqueous sol utions which have contai ned LS90P and | gd

e N BN
5 ].Lﬁpf()@ Watipgs F&@&&@'ﬁe%v@@%&e'ﬁ@d@eg BS sﬁfay &%Ag of aqueous

wher eas i sol euci ne-free powder only has
80112@% wiichFhaygreontbded HBROPtand 1EGiheor MPptmlsﬁlea@m and IgGl.

E)..with a cut-off djaneter s IIrthn .

- s Hofh. PO SkL o 3BV e R esorfil i gk ARTRLES. Toi

1s<§lél¥d1ﬁhgc&fta1ﬁﬁ§fé%ers9fﬁw I FPFSo 084 1012508/, CRRdrédsNEdsoleucine-
LS55P and or LS55P, tri-isoleucine and Ig@. The

fr@‘d?Qﬁdebﬂ%lY\b@iiéFBF@@u%é and sprayed as described under
EXAMPLES. Tri 30 isol euci ne-contai ning powders have a
FPF of nore than 50 or 58% whereas tri-

Figaad 2Uchaves fheaagaanelrdiginetyr (MMDY) fdmeds méhalaerdinamic di-
2005/ 112996 15 PCT/ EP2005/ 004807 Figure 19 shows the
amgier { MMAD) 26 var greavdess. ke pavdenyvers pra)ﬁacqﬁi&yssxnﬁ%'admng of

aqglre%ugu gglgl%gyév%)ha% co\ﬁ@eﬁh&’ffsm%ﬁrlgﬁl Ip ﬁSQ r1 | an% and

spray dryin aqueots sol uti dns_
Ig6dVvEhe solttaomsenkre macmm spfayedas HSbhHPed tmder EXAMBEER Al

pogidee ec YMBD sl O i Sna ol Fredel fapnsn. The
dléﬁ%ls%wg B erRecP Bt @B i %o%%n%ﬁ?dc'u% af Ottt Rt WlidBncen-
trations and spraying parameters on the MMAD and MMD. A 10% tri-isoleucine
fraction related to the total solids content of the formulation significantly reduces the
MMAD. Both a lower solids content {(e.g. TS: 2%) and a higher spraying pressure
(AAF of 50 or 60), however, significantly reduce the MMD.,

Figure 22 shows the residual monomer content after spray drying, forced storage, and
reconstitution. Aqueous solutions with a) 3.33% (w/w) lysozyme fraction, b) 0.33%
(w/w) lysozyme fraction and 3.0% (w/w) LS90P fraction, ¢) 0.33% (w/w) lysozyme
fraction, 0.33% (w/w) isoleucine fraction, and 2.66% (w/w) LS90P fraction, and d)
0.33% (w/w) lysozyme fraction, 0.33% (w/w) tri-isoleucine fraction, and 2.66%
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di agram shows the effect of the tri-isoleucine

fraction at constant total solids concen- trations and
weypoatyiieage par anet ers on the MVAD and MVD. A 10&G/EP2005/004807

tri-isoleucine fraction related to the total solids

content of the fornulation significantly reduces the
(VWMMD,S%)B fractjom eve2d sprhyeds Thh & SOOReopairing pevder ac tlistinguished
b:@ EF h.a cut-off dianmeter smaller than 5 gmfor

a pighgest nemergpnteibwder s were produced by spray

dryi ng of aqueous solutions which have contai ned

LS90P and 1g@ or LS90P, tri-isoleucine and 1gd. The
Figure 23 oshowaethe qggwgwtce@ntﬁnd after ayeyt dryinge saquube drydng;l ethree

mEéﬁW% ESSA?TZ%EE B §§Qé g%‘fg‘géﬁ‘p@( o uglioﬁgi%fr) re00nst1tu-
ARV RIeo 8 bmumh% xanﬁ%wgfw 5 CAPR) @Iat&lﬁl %&ctﬁ:lﬂow 0t1l88% (wiw)

mass nean di aneter nass nean aer od ynam c di-

cajeitonisy frapiigmDindoB. lﬁé%l Q:Yd w) ﬂeﬁ&@@rﬁacﬂ'ﬁhe cp BME6Yss(wiw) ealcitonin

iR O R iR RenEnY 0885 and3 IGHR) B3bih. 8P a) 0.166%

(VE/6d) chlsBdiih! ﬁia&ﬁ)xﬁl)@fi%g@/w) T asoRkakuik fRBsonRhE@2 BB PAUGRR) frac-
and sprayed as described under EXAMPLES. Al powders
tigrryereriyRd Biedh$W0P-qontaring Bovyderds distingmished bilal ley agaepgate
co%t The diagram shows the effect of the
tr| -| sol eucine fraction at constant total solids
concen- trations and spraying parameters on the MVAD
A 10%¢tri-isoleucine 25 fraction related to
Fl@ﬂéﬂ% Ws inkpder fgranplication afidey po deripagRagAtions.
si gni f| cantly reduces the MVAD. Both a | ower solids
content (e.g. TS: 2% and a higher spraying pressure
Dé¢tanéd déschiption of@he inlvemddorer , significantly reduce the
Fi gure 22 shows the residual nononer content
Q‘g&{a‘}?——spray drying, forced storage, and 30
Tlﬁeeféﬁﬁ§ hhd Hﬁ;ﬁrwalon@%@owahﬁqh@ Eéo@e %f‘ﬂ'n& h@htich FRUHUAM have
| ysozyme fraction, b) (Ww |ysozyne fraction

thg mbaﬁlngS/dﬁ{Med/)bel_osg (ihe mem am]wexg}lt pere@segeate) unlgssoihenwise
f r o I on EV%P/ gsfaw il\qo thg%lgy gk%cl:glhg%g% /ea %é\l}}l&ﬁns'lﬁl anrs]dor%b qgg/osolids

cdhte’ahﬂdeﬁb sSluBS® ( Wispdnsidns- TES! h@‘hln&nﬁécﬂﬁlbht@ n‘comaﬁmg” and
2.66% WO 2005/ 112996 16 PCT/ EP2005/ 004807 5% L S90P

“cppiains)” ¢ inelusive of theagoreshecifisgmbodiainy) ‘iﬂnﬁ’@tl% ySipgular”
ang‘gidrﬁg%gesﬁﬁﬂer t@éﬁ %dﬂbﬁflnﬁft‘aﬁioﬂ“a' mononer content.
ure shows the aggregate content after spray

dryi ng, vacuumdrying, three 5 nonths' dry storage at

2-8C, 25C, and 41_8(C(3 gontha Stabl|lt¥l, and "
Theggmession, ;1,4 O-linked saccharose derivative or a sugar mixfure containing at
least one 1,4 O-linked saccharose derivative” means i) a 1,4 O-linked saccharose de-
rivative with one of the formulae specified in this patent specification, ii) a mixture
thereof, preferably a mixture of maltosyl and glucosyl sucrose, iii} a mixture of at
least one 1,4 O-linked saccharose derivative with one of the formulae specified above
and further sugars, preferably a mixture of lactosucrose, lactose, and saccharose or of
glucosyl and/or maltosyl sucrose, saccharose, fructose, and glucose, iv) a mixture of
at least 55% (w/w) lactosucrose, max 25% (w/w) lactose, and max 10% (w/w) saccha-
rose, v) a mixture of at least 88% (w/w) lactosucrose, max 10% (w/w) lactose and
saccharose, vi) a mixture of respectively 25% (w/w) glucosyl and/or maltosyl sucrose,

between 48 and 56% (w/w) saccharose and not more than 10% (w/w) glucose and




10

15

20

25

30

tion. Aqueous solutions with a) 3.33% (ww) calcitonin
fraction, b) 0.166% (ww calcitonin fraction and
WR.20881%6900v w) LS90P fractiony7 ¢) 0.166% (wW W) PCT/EP2005/004807
calcitonin fraction, 0.33% (wWw) isoleucine fraction,
and 2.833% (ww) fraction, and d) 0.166% (ww)
froetbsz] tina mittnmatfirespectveBB V8% VWY) glutesysaidemalitosgl sucrose, be-

fraction, nd 2.833% (w frac 10 tion were ayed
v 11 S90S Bkt 20 ﬁf‘cr?g%_ Bindar peciheby brgliPnRan Beyeto-
cREIVATA QuekORfifble dEOUEE a%4N§Eﬂ93’-‘éli | phafreatitRdviated to
d 15 Detail ed

appli cation of dry powder preparati ons.
L3 gy Nptkao0ligé® tIHs SLnfabmevieted De [8551.), dvmka@ligo® bS5 Hh thb-

gl o, LRSab S Al Gl s SR Bl TS8P Loupling
SURKEIr CRBIHE SO SPECARABEEA R T O LARYI Se

indicated, respectively rel'ate to the y wei ght of
the conpositions or to the solids 20 content of the

ol utions ./ suspensions. .The,general, embhodi nent s
AR G PHRREO B o, SPETd BERTE Bhhrfs of g gest
twaReatihs subefahedi nent "consisting of'. "Singular" and
"plural™ are further used without limtation. The
expression "1,4 O linked saccharose derivative or a
112 1 M i i H !J - i -
TS PRGBSO RoBifle Mot 0% afuryly il LV
tigiatlg badtamed iethe formatlition withih thnsopé of the ifivahtivh.akhe adjuvants
specified in this patent specification, ii) a mxture .
may g 2ehAve RYHBPRATA BPRICALIARS,Yihqut Wﬂ&&bfmgsswnfiweﬂ@ @@t@é@%ﬁpm-
- ' f | east one 1,4 O i nked
°°§ c%a}?g?%%ééb%gel}b??/éﬁ ﬁégﬁ 'c{tg'hluggsé of the formul ae
speci fied above and further sugars, preferably a
m xt ure. of, Lact osucrqgse, |actose, ,and sacchar aor of
T i ercio By IPDRRAREH A0 cASSSHTatls Sriss o Ve dikh el daowing Salts,
alfHoHS AR SimiBAIGhEeHE OAR of! 'if(&rg&i@héi&é;‘ s8ctPds chdride@AdhaRd Yhos-
(wW'w) Iactosucrose, max 25% (w | act ose, and max 10%
phate, Wiptosptotea-bremids, and nitrate selts: Adstiticrmally salis 0§yganiy agids,

s 155 GRSE OF A ol E s (Wl LASKIRE AN SRAENSF 88 Cacett,
lagted! Aletimbsudshohal beRftte, BRIMRE pAS teHishehiphdnatep)palmoate,

- saccharose and not_nore than 10% (w gl ucose and WO
safioigie1andotmraty apegll EPetTsieogluspiate pd dacipbionaty salts.q
m xture of respectively 18% (ww) glucosyl and
mal t osyl sucrose, be- tween 11 and 15% (w w)
Tisateth Splos@aceuticallyeRpeibly ehtjionss twithent BeianHmAed (htatd, covers
glu-, cose, viii) a sugar m xture described as . i
e gy iMooy potpssivgp. ElpRetlpmindems ed anymppipm (including sub-

: o N r) LS55L (abbreviated to LS55L),
St‘%ﬁﬁ‘a‘-‘%"#’%&f)i) LS55P (ab

The expression “amino acid” means compounds containing at least one amino and at
least one carboxyl group. Although the amino group is normally located in the o-
position to the carboxyl group, any other arrangement in the molecule is conceivable.
The amino acid may also contain other functional groups, such as e.g. amino, carbox-
amide, carboxyl, imidazole, thio, and other groups. Amino acids of natural or syn-
thetic origin with racemic or optical (D or L form) activity, including the different

stereoisomeric relationships, are used. For example, the term covers isoleucine as well
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5 breviated to LS55P), Nyuka-Adigo(r) LS-90P
(abbreviated to LS90P), Coupling Sugar, or Coupling
waumas'119o6) as made by Hayashy bara Shoji | nc. pcdapmns/o04807
The expression "conposition"” means liquid, sem -solid
or solid mxtures of at least two starting
as tﬂhsblamime; L-is0lelibme} akemicpivelendss whi aht ldyffaat aplatbiships of
tg uvants relates to adjuvants that can be op-
bPSAYIUONCE Nt ai ned in the formulation within the scope
of the invention. The adjuvants nmay e.g. have
pul nonary applications wthout then having
The @aninf‘fbétzingiba}l meremskEcle imeany Ipeplidea) petding fas,datty acids, or
ects or ubj ects' lungs. 15 The expression
n“%ﬂjﬁf‘ﬂﬂ%@;u‘f/? ally acceptable salts" covers e.g. the
following salts, although not limted thereto: salts
of inorganic aC|ds such as chloride, sulphate, phos-
Thé &ere, “mppdﬂﬁs@h‘@c’éypeph«beﬁ nheqns grodymers rodtagnisalatids conSIStmg of

AdPI ti Sal t S @ ﬂ??pgagﬂcyﬁgé%ﬁg@%gy l%lypepnga Al as a

p@hﬁé’dy&il@ﬂ‘d Eb%le@s b&htﬂbﬁioe »an@ﬁ@t%ﬂﬁ;@pﬁd%@ 1l AGbBinfsrs of amino acids
met hanesul phonat e, benzoate, asScor bate,

congising of identieal| grrdiffareat alpamnmd groups.ahi “‘sirpeptide” dn dms com-
PAE B S R T B SRR e e peptia

hﬁ{w&ﬂtlﬁtbhcﬂdﬁ dthie Qﬁﬁl ereIn"T Qiséd PehRGohicki ﬁleﬁlstﬂ@%ﬁﬁrﬁ) of amino
vers % [ithium sodium potassium calcium
aca U lh}'ﬂ@Fﬁt am 4OG MBI agH FPWE udi ng sub- 25 stituted
amoni un) . The expression "am no aci d' nmeans conpounds
containing at | east one am no and at |east one
ThatehoXyhalgguesh medhs paptidts/froteimarwireocigindipidual oranoralalmmo ac-

id3 i O Bk R o e &g e happlves ot a
or GorfiAdD th@ﬁélgn)”@i/ oBbRsCARERED A8 RE nﬁ%@lg\gbe) sequence.

groups, such as e.g. am no, carbox- amde, ¢ oxyl ,
Denivatisatisingf niative progeins oghlr sugan Lpplyethgdnnmglml s thf like is also

- thet
pQRRl: RnaPlp e iee pachivAY hEpetth o, AL OB b 4Pl BBy o a
le8dt SDES0, DBV, Gnd 9bﬂfchl@ﬂ§ Bkdi‘&rabl?fcﬁ‘ atl &Rk 80700, €X aADYor more
the term covers isol eucine as well WD 2005/112996 18

- theprc T Ee20 e/ taauwsuity obthe Daﬁl%n@ru@yml@,tlcmwt@m euci ne,

racem c isol eucine, and the different rel ati onships of
bot h enantionmers. The term "bi ol ogi cal macronol ecul e”

Theasessipaptolgesaccimride?ion Spolyedcsharfdet trileans iridltipler sughrs com-

nucl ei ¢ acids as wel|.
posed of at least three monomeric sugar molecules.

The expression “pure protein formulation” means a powder consisting of one or more
antibodies or antibody derivatives and optionally a suitable buffer (typically O to 15%
(w/w) in relation to the weight of the dry powder). The powder basically contains no
other adjuvants, i.e. the content of any other adjuvants that may be included is less

than 1% (w/w)} in relation to the weight of the dry powder.

The term “spray-dried powder formulation” or “dry powder formulation” means pow-
der formulations which normally contain less than around 10% (w/w) residual mois-

ture, preferably less than 7% (w/w) residual moisture, particularly preferably less than
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The term "peptide" or "polypeptide" nmeans pol yners of
am no acids consisting of two to one hundred am no
wachd/1g5gps. The term peptige or pol ypept i deptHErRSEHIH04807
as a pseudonym and covers both hono- and

het eropeptides, i.e. polymers of am no acids 10
5% QRAWP tdsitBiaDnoist@B]! hcPtilPmodé bfePerghll 1848 then 304 (v/w) residual
groups. A "di-peptide" is thus com posed of two K |
mpispirs. dFiven sapstanhipsay, apeuven, £t figezediying copditiopeind; identicglrad-
. thr. 1 di cal i ] NO i ds . }
o GGl RO, e S 8 R g FREb R g pharma
confibd Activd Jabstace ih ke polaldr foriniatiagi d groups. 15 The

term "anal ogues” neans pepti des/proteins wherein

i ndi vidual or nore anmino ac- ids have been
Tl?jéjgﬁ‘h" fﬁbgﬂmu?l IEIgAI‘E%flﬁd[hé Eloxgderr:& Midhs cHHsiEdedshdh 10%

erivatives wth a or term nal extension), or
credthidinevfiaetiomdpricfoesbly teasnthane’ Yaamnoneepréfaidblly teypthpn 5%, and par-
.sequence. . Deriyatisation of native proteins e.g. by
U‘é’l% rl?r"'%@b%]teﬁ%/%é‘hé gﬂy% cﬁ’ or the like is also

possi bl e. Anal ogues have a bioactivity of at |east 10,
20, 30, or 40% preferably of at 20 |east 50, 60, or
THORM &inchajehlel”inoedna thay ther miveteabiryg softatde foraadmogdy application.

,..100%.0or nore ..than,100% of .th loactivity of t

ol QOB e KPR A e T e BRERE ¥ 50 e he
par@bOORGEAINANE Afigs Bhd %ﬁ@e&é@é‘s@ﬁﬂ Rah ] syBRARIS ablilrl ViR kie alve-

sugars com posed of at |east three nononeric sugar,
olirdhkalalile partizls B hexp passlizmparpeledippeeiefmass median diameter,

| ati op" i sti
My et 0 TEAEY sBal AemieohPved o SiorPiafrsB LS pm
arirtzAR b a YEb8YndntiY PhkRld daBeteP (MA¥mddMnerddyntmiAdibmbier,
to the weight of the dry powder). The powder basically

MbbADaibetveso 0.5 Rarmapieloraly detween. 0.5 ponmeme po¢ferahly be-
ot her_adj uvants t hat be incl d is less 30 than
tWegh Ouirap HIRy g BOTORTEiEBI, B TS B @épﬁlﬁulﬁgm&ﬁ%‘?mbly
bé[@ge tp_g{s "lﬁpr ay-dried powder fornulation” or "dry
powder dfhul ati on" neans pow der formul ations which

normal Iy contain | ess than around 10% (w w) residual
noi s- ture, preferably less than 7% (

w .esidyal . ..
Mats wedire digmgter YN §5 pref € agmtwﬁn&@et%%&hwgb size dis-
RG] SS9 5 RO, S DI g, e
reswitsi ste adxpreswdsasuthe. dighetenof drestotah tvobpnaistritationrat 6Fs total

: : ity > donticnl ad. i |
togqvgipts o MMRGRbes e bes Galerriauis oS o LS Fiiomety
(c?. rhtﬁ~9 théerdin Eﬁﬂh@l"@ﬂ%e@@&’s@j Aloude hhy BtheH BedhvaRéhal hethod

e powder formulation. 5 _ _ _
can also be used (such as e.g. electron microscopy, centrifugal sedimentation).

The term “median aerodynamic particle diameter” (= mass median aerodynamic di-
ameter, MMAD) indicates the acrodynamic particle size at which 50% of powder par-
ticles normally have a smaller aerodynamic diameter. The method specified in this
patent specification (cf. the chapter EXAMPLES, Methods) serves as the reference
method for MMAD determination in doubtful cases.
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The term "anor phous” neans that the powdered

formul ati ons contain |less than 10% crystalline
whroasstiimos, preferably | ess dhan 7% nore prefer/Eizbys/004807
| ess than 5% and par- ticularly preferably |ess than

4, 3, 2, or 1 % 10 The term "i nhal abl e" neans t hat
Therp OVie p&r tialecfrGatioha (FRE Y descrbieh if@niatialalglp phit ofikipowder con-
I nhal abl e powders can be di spersed and inhaled with

sigting of jpartistes anthj apastide size of fAatkm MEMAR, fn well dispersible poyders,

[ un nd wher cessar nf o t em. '
o Pl SR o P RO R i 35, BB pferaty
mERGhan 494/ §tilCherethrafiRibey moréthan FO%, and siotdHeREably MR than
between 0.4-10 m nostly between 0.5-5.0 m preferabl
53et mmm-‘@uhoffgl@wpré’rusad e dhia soniexiomdicates dheparticles gken

infg BT o Bl EPE oY PRE ol s Ehom il of s um
(RPF9f REB kot BEY% dvEIephridles 2. the Powadritale ABican RERURIARL Yarti-

between 1-5 m and particularly preferably between
clg dun®tamsmalierVbanss pdi an di ameter or MMD is a unit

characterising the nmedian particle size dis-

tribution, since the powders specified in the
Tlhﬂéﬁﬁl“s;ﬁ? e ELIRERb huddes YSLERRI0F SuspEhAgions i@ SaHi¢tstha phar-

expressed as the diameter of the total volune )
magestied] gotiyeosrbatansoiodissplyed / shsnsndpdoiaecthamwithvplegst| ane adiv-
va%@m be e.g. determ ned by neans of |aser

I'ffractometry (cf. the chapter on EXAMPLES,

Met hods), al though any ot her conventional nethod 25

can also be used (such as e.g. electron mcroscopy,
Thederm | g af bl iﬁsplaﬁ)qn URRIn BT RIdeHLREaTTement ethod as
AGEAR A aBRl i e bR R B AMEL BT ERTPRLAD and FPF ae o
makaredysip ditermiacd idotieg si tiee af flightaheds08orsht wherchppher EX-

| cl es rmel |y have a small er aerodynam c di aneter.
AWiE%eM}g‘EPrggpeci fied in this 30 patent specification
(cf. the chapter EXAMPLES, Methods) serves as the

reference nmethod for MVAD determ nation in doubtful
Acapdace-aniveDOBstnpe 96 able tPOTER200510BAs GRsiofHef therselution

‘fine. particle fraction" (FPE) .describes the i

bt 8 i, TBSho e b of “GhoPipi fy o B

mBRbE bfpBsedi tBELRbmte &1 Noliduet, Frivihingd Felper, $i"ldRion).
powdgrg, tbé? FPF anounts to nore thagg 20% preferably
nore than 30% particularly preferably nore than 40%
still..nor ref [ re than 50% and nore

Combasitions agedling i L The term "cut-off

TIH pre@heiVentiaconterhhieanmsitionstpréferibbegoeed crdiecopgrositiohe such
taken into account when determgqrég t he FPE. FPFE.

ascf¥ & SOy dried POWdeRs; fontpiRIRg Al ong An oF PR aytibady flerivpfiye as

pl%%%%ﬁti@ah Ly PR SudbSlafie Add B EnPHSTe NRERIIASABABCharose deriva-
aerodynam c parti -

tive(s) selected from the combinations: 1,4 O-linked D-Gal-saccharose (lactosucrose),
1,4 O-linked D-Glu-saccharose (glucosyl sucrose), or 1,4 O-linked Glu-Glu-

saccharose (maltosyl sucrose).

According to a further embodiment of the invention, the corresponding compostitions
contain, alongside the antibody or antibody derivative and the 1,4 O-linked saccha-

rose derivative, additionally one or more mono-, di- and/or polysaccharides, whereby
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cle diameter smaller than 5 m 10 The term "spray
sol uti on" nmeans aqueous sol utions or suspensions in
WoteHi12%k& phar- naceuti cal 2active substance PGI/EP2005/004807
di ssol ved / suspended together with at |east one adju-
vant. The term"tinme of flight" is the description
the gdditipmal apﬁimﬁ@a@ﬂnmmd@ndmamwwisagefeﬁai paticulabe dur-

) d il th LES MVAD
ing e pRcction.' T (SveBBOR oo ETSPAENLY SbrIoR LMpogons
preferdbly gmvdéi%@%kifn?ﬁﬁﬂbnsﬁ Guéh @s %'%Rtn%ﬁf ~ded pOMRllefsSwith lactosu-

Met hods) ace-active" ance is able to
crpssdl lrstose, red saedharose.t whetlanthe ffractien gblagtopwstose2o rollaienetonthe

. Th f 0
ol e HeBih B ieor Snebtionc B bt By CuBanpeay ="t
(wWiah,i gnd(Baue TSB‘VJ:(\GI@' P@cordirightoed preferfedeghidd@fignt, the composi-

Conmpositions according to the invention The present
tigng\asperiling toothe dryratioanplosgsideonie apibefi oaiAny M@F*@&W as

S o r
EHRAN, 0y 8 once” BB el B b TG R R e Qlieo®
L%‘SP (@bbienrduol £33 5P aifi Nayashibsh 8o Iﬂﬁd Ji):)anowbxcbrcoma'ms at

4 W nked saccharogse derjva- tive( se| ect

Legh S5 HOREIOTIET BTN 15% (/1) Hitone B GIK d0Te FEPG Sascharose, Ac
co?égfl%t(t:(g gy ?}eofgré élmgocl.li%l%h? ﬁ?eDécgle;g) %%g? ??ca)?cﬁﬁg to the inven-

timaabhgsuksﬂne @hmnansg«tﬁcak adivesehstarRe, odatadr 8l swgpr noxmre specified

s OO OB ReiTEY i SR JSICAE) AL Ot ah T Jeban

wﬁeﬁ LORsiKs sakasy §8%‘4§ct@§h@rds@ endmfx Bodel (RHRT1aSREE it sabelfaose.
derivative, additionally one or nore nono-, di- and/or

pol ysacchari des, whereby WD 2005/ 112996 21

PCT/ P2005/ t addi ti pI [ catl an. af. -
Clfipgsgionty ST Poderet S b PR R0 PR, bty Jhigf pafer
conBigtimOYTeEoni gttt d fom. anfibedy dmdedtibedy dﬂrﬁ»@txﬁ@mcgmamjd)and

enbraces conpositions, preferably powdered
malérspbeicrasenave SURROYES PEOYEN te Feenyd d‘flﬁlef@}e pexeaEeR, agpinyprefera-
R CT R e R e S
c@b@]&énﬁ)f aﬁztersmmmﬁpdﬂdmgocmimmitibnsq prefemablytpwdered dbdipositions,

ferably > 55% é/) and also>88%§vv/véq. 1

whlewlmasgiettbe &nﬁél?%ifye?fr aibed B VAN, COPFED & iSAsP Of Ehicosy

arld osgf Gk Glen Qact:ﬂg RS tan @/dr ﬁc&ﬁ@%ﬂ&e P ehe fraction of
ant | y or ahti body rivative as armaceudti cal _

glaadsyvandandigisplrmerose unteiatmnao thegatal mgmt fractioppd ¢hef ¢omapasiion

pr'é%lrja%?f aomzzngﬁé {c? 25% (w/w) or more. According to a further preferred embodi-

ment, the respective fraction of glucosyl and maltosyl sucrose amounts to at least 18%

(w/w) of the total sugar fraction of the composition. According to a preferred em-
bodiment, the compositions according to the invention, preferably the powdered com-
positions, alongside the antibody or antibody derivative as pharmaceutical active sub-
stance, contain a sugar mixture described as Coupling Sugar® of Hayashibara Shoji
Inc., Japan which respectively contains at least 18% (w/w) glucosyl and maltosyl su-
crose, between 11 and 15% (w/w) saccharose, and respectively between 5 and 9%
(w/w) glucose and fructose. The present invention further concerns compositions,
preferably powdered compositions, which, alongside the antibody or antibody deriva-

tive as pharmaceutical active substance, contain a sugar mixture described as Cou-
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LS55P (abbreviated to LS55P) of Hayashi bara Shoji
I nc., Japan which contains at 10 | east 55%
WDa0150$296F ose, max 25% (W w)22| act ose, and maxPCUBR2PAA0AS07
saccharose. Ac- cording to a further preferred
enbodi nent, the conpositions according to the inven-
plinigdfugan S ®nefHajmshibaa Hhajifac elaphe athidcednansatdsashdés, (w/w)

o 21D B e O b Sl R Rk mor
thhf1€0% (W ncodb e fre&pial ns at | east 88% | act osucrose
and max 10% (w' w) | actose and saccharose. 15

Conpositions, preferably powdered conpositions such as

Q. . -dri.ed i St f i nat.i
R R S S R o AL
whiBH haveRprbRlto beyftatu]ynavant idao e these atrse fractiurosirigh O-
W th the invention, again prefera- bly in_conbinati cin
linkied Facshavese drstvative of of caivastoRixgEr yenwamarat fast onpet O-linked
sabdhAFdit !d?ﬁvﬁv% ) ?g?tfo%n%ecﬂéj 8!3} \Lt/é’igﬁtgr}/fecflé c&ﬁ?&sﬂ?&oﬁﬂbﬂﬂs to be-
conposi tions, preferably powdéered conpositions,
twabih 2H and DoAY (@ew), ireferiblybiodyedar 4taid 9990 ywoke), inoa¢ prebsrably

contain a mxture of glucosyl —and maltosyl rose
bedweca ik wd Yy (Hedsend Sapese pr?fseggsl&wmeﬁyoe@%@fw/@a for
_ey{a@?)ﬁ]if nsQf FS.@' y58syl ,3pdo &Rl 5’.?%&0;3269 hoSER 120 J(elert BOM?,

g’'total "sugar’ traction o e ‘conposi t'i on
331 eBEr HHKY, eoptintd, 43 . 23% 49/58) etoy S1aBRE33, Ac &8r 89,109, ¢le; 61,

a further preferrc enhodi t, the pectd )
64 b3 63¢ /Gl gLy 12 ??a--n%ﬁ”é?g?@ el 8T ot Ao i 88, 0, et
91202] st ok8%x; §9V/99)1, 05 .2t be3t Ot 9 8 SaORIetd; DO 9NIDIIRITS ...

conposi tion. According fo a preferred em bodi nent

99,98 98 SRfolEv/w).dn Sonjoneties wigh erplichizon GhLEIEP oR also LS9OP, a frac-

.pre | owder ed ,com,. it | -
e A Sy R R PR Dy o B Rae g e nd Bfnpo
sifiéi tef@s $8/R posidame @ompesitiah, sush 8418.8r a Bpraydried gesder, ledfrac-

~as Coupling Sugar(r) of Hayashi bara Shoji 30 1nc.
tigaplaih4 Whlinkedrsaepatase deriyatvs OF 8f migar miKREs sonfning i ijpst one

| | | e v
LA RRR B DR bty Mo Blep B8 L BEA i COmpost
ticgﬂ/\i%\a%]legétl}ﬁﬂmyaﬁd)rﬁhdme,t pe&rabTmmrmlelfmarg?mhm The ﬁrgction of
urther. concerns, gonpositions, preferahly powdere
L SO FETSIOICT RV 51 et TR BB ot o 1.4 O-
1 s PN oSE M Ative h4§ 2R bRRAEBFEYSY $0bs @) owders are then

substance, contain a sugar m xture described as Cou WO
praffdblyl hieQabwaR FATE ERRloRE 64080Ts ipbuitelcSyemtitysExpmples of

ashi bara,Shoji Inc., Japan which cont ai t | east
othe e Syraceys Bk CREPTe i gt el e, °a
and 56% (w' w) saccharose, and not nore than 10% (wW w)
gl ucose and fructose. 5 Conpositions, preferabl

Thofideiecoloanibody of enébosiycleratie, . relpioRyo dhe ey Weight of the
CdDI’I?pO\M:SiS{O%’aCCOI‘ding to the invention generally amounts to between 0.01 and 75%
(w/w), preferably between 0.01 and 50% (w/w), more preferably between 0.33 and
50% (w/w), still more preferably between 0.33 and 40% (w/w). According to a further
preferred embodiment, the fraction of antibody or antibody derivative in relation to
the solids content of the composition according to the invention amounts to between
0.33 and 35% (w/w), preferably between 0.33 and 30% (w/w). For example, the frac-
tion thus amounts to: 0.01, 0.02, 0.03, ... 0.08, 0.09, etc; 0.1, 0.2, 0.3, ... 0.8, 0.9, etc;
1,2,3,... 89,10, etc; 21, 22, 23, ... 28, 29, 30, etc; 31, 32, 33, ... 38, 39, 40, etc; 41,
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~whi ch have proven to be particularly advantageous are

t hose whose fraction of 1,4 O0- |inked saccharose

WO ERI%e or of a sugar nmi3ture containi ng AFT/FRIAGY004807
one 1,4 O- Iinked saccharose derivative in relation to

the dry weight of the conposition ambunts to be- tween
42513and4&9199 Opeter/Sn) 52 rﬁﬁef eb&bIY 6Beateidn6LF3and68 I, 70, etc;

11430, TR B PELY, 19BN S4B, s,

74.99, 75exemphe 25, 25.1, 25.2, 25.3, ... 25.7, 25.8,
25.9, etc; 26, 27, 28, 29 30, etc; 31, 32, 33,
38, 39, 40, etc; 41, 42, 43,... 48, 49, 50, etc;

il sl i B hon S g, gy s

d&8J c@BposAthns 8beh as €94l spiAR,dridd powdersOWith etratio &9,4 Odkirked sac-
chargse srigihispor SISOy PR SbEkE bR Qked sacctisrose
d%g@gg%/ ﬂ\;\'l/? %}&&na’céﬁgzglveg%wt@g lgst&m%g ?e{:ﬁtm@ﬁ!}ta é}f‘éﬁibb&)?ﬂerﬁfative) of
e.ngﬁ/ﬁﬁ,a@é’@G,S 27N\_B! eZ&"?E,h @9/@@)@0/70,3 B l/ﬁ@,n32/é8,e3$’6‘_i’,034h(66, 35/65,
SEEhES PR R, Bisn 8R0S B v PR aRlsodass. 4715,

481%'4/9'5151 VR 5Y, 5‘?749599/@8 53/4% U5@46°5§/«§5 @6719 %t?/41399§/f4205@41
1.4 0-1i'nked saccharose derivative shoul d’ be sei ect ed

6@60,t tﬁkﬁﬁ’ 6238 GABGr 64/3600P38. 6GBA.t 47633, 168/ 696&550/30 71128,

TR R AR R 519 s B Seph s TeL RS,

8471 6,583, 85/14, ®7E13C8BMal BOMNY, 9d/10.R99, amig, d3/% @&/6|95rﬂ5ge%/4
saccharose derivative may al so be reduced bel ow 6

UM W2, PR 0.8, ¥0.2Re% 9¥1§{Qe? W95, B9-ROeh, RPOF)- ‘bt??e‘?ﬁ/o 33,
j |
9%?/%.@0 92%‘/(519 @d@/ﬁ\{a% §9/'03) 3@’ ?N\/ﬁetg Wédﬁéé%?@m&&smon

er ‘stabi ing a s are given rein

_corindifis pad eﬂmosqaedmﬁ@mahdijwanti itheea)f thadiacton of thenit,4 iKbbyked

or, anti body derlvatlve inrelation to the dry
sageharpe depiyaterof dip SHERTIRIRING copaIning at rll‘?ﬁ‘éh?f}eo]nx\% fiked sac-
r -
R R B o forpGF MRARGT ) PRty Gt ) b fac
tldntst ameenrr@spﬁﬁdlagly re@ifd ( wheveby ﬁtq frictivnrof the & dinkyd saccha-
between O. nd 40%, '

OB BFBTANE CLR LA PHER RO GOR GHIeBH OHR ! g gy sacdharose

daﬂlahb@ﬁa\/re@a%h\f@mev(ﬁylv&mgﬁloqrttheoéblﬁlﬁ)sﬂomca&hin@&o CRNneBiition
f the conposition accordi \%% to t'he invention anmounts

preteriidy hescone of tisavaluas betoecniOwngd OpYewéwhbl y bet ween
0.33 and 30% (W w). For exanple, the frac- tion thus
amounts to: 0.01, 0.02, 0.03, ... 0.08, 0.09, etc;

Pharhacéhtidal £2tide substan@es&n tBe Sens€ b€ the idvendion 311'@ antledleQ or anti-
10, etc; 21, 22 . 28, 29, 30, etc;

bcgiy denvagges ";g?gamg@s ﬂ@qr@of 4lpngq;@ othes pmgglggalggolyclonal multi-
}ggﬁ Eggcp gilgf%org’ggggntﬂ)égleég%re ﬁ‘ﬁgfl%ﬁg ﬁgrggp Q’.uc}?tcl% § g5 ggb Fab’,
F(@0)),,es and Fe’ fragments, light (L) and heavy (H) antibody chains and their con-
stant, variable, or hypervariable regions as well as Fd and Fv fragments and fusion
proteins containing at least an antibody fraction or at least a fragment of a double- or
single-chain antibody (Chamov et al., 1999, Antibody Fusion Proteins, Wiley-Liss
Inc.). The antibodies may be of human or non-human origin. The following classes
known in humans fall under the latter: IgA, IgD, IgE, IgG, and IgM with their various
subclasses, such as e.g. IgAl, IgA2, IgGl, IgG2, 1gG3, and IgG4. Humanized and
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71, 72, 73, 74, 74.1, 74.2, 74.3, ... 74.8, 74.9, etc;
74.91, 74.92, 74.93, ... 74.98, 74.99, 75% (wWw. 5
woangsioé ons accordi ng wittest he i nventi on arBCH/ERZE05/004807
conpositions, preferably pow dered conpositions such
as e.g. spray-dried powders, with a ratio of 1,4
chdnkiah ketibogdfes -alsohemise $ie thile comatti OF specia ubapeuiix fmpertance and

t ai, ni one 1,4 O|inked saccharose
S S U TBIE A A REEe AP Sie CpPBoS: Biaebly pov-

d@NbRPN s SR QQQYgst/GpEéW&%&’ wabrs, Shich 3&&315 antibodies
26/ 74, 727173, 28/ 72 7T, 30/ 70, 31769, 32/6

agdBb6d.g. BA10BH sul‘%b@ﬁtlgm, aghey CB‘W@QZO 3’8@4 897/58’!9113 cyto-

40/ 60, . 41/59,_4 8 44/ 56, 45/5 6/ 54,. ;
kigigisestich a5 g8z 3.2, fx@?aﬁr ﬁg%ﬂ% T GXPMpIES %wligmﬁ?éﬂ&%mﬂ specific
anibb P classek §5g 2kt - géi antlbdtiles) 98/ addinstovtAd brote@9/(4@. anti-RSV,

61/ 39, 62/38, 63/ , 64/36, 65/35, 66/3 67/ 33,
angigC RV arﬁ@)bglrs, ere)/ 30, 71/ 29, 72/ 28, 73/ 27 74/ 26,

75/ 25, 76/24, 77/23, 78/22, 79/21, 80/20, 81/19,

82/ 18, 83/17, 84/ 16, 85/15, 86/14, 87/13, 88/12,

Flﬁ éﬂt éﬂ-gmdﬁﬂg/& F&2fi8gm8mté Considt/ &, th95'éﬁab196ég40nsl5f both
2, 99/1 991/09, 99.2/0.8, 99.3/0.7
ctgins 4he. e 0. Beghe, by Siecidricsnt omsaay BEPES. OB padbedy frag

may %f'eoFéb a%g %a&qgntg' tha? Barp B %r%céd’%ﬁ’}rrotééﬁﬁfcem Bion with pep-

corres Ithon “conta one or
simaGkel cﬂxnﬂ:hg adu alsoelﬁet med ¢ pivecaghottesed ambbdpﬁagxﬁenth that only

cq#slé& gﬁltlglle ggﬁiﬂﬂ? gqagiélhg{ 81?:2153{?; YRS I_aLr\ll h%tl&&& ggalg 'glga{atter are
de%%e%sag ﬁﬁﬁh%ﬁﬁédté’ @ﬁrag?aen& k}%ﬁm@atﬁ%&t onHe' ReEMeart). Such

y der tive, c) both frac 20 tions are
antibode §pgmelits gieyalsroettbacrdﬂ:d ama@ebyhmmEv {scHg) fragmetis. thyemples

of:'ﬁc y:ﬁagrr@l : ngﬁ?ag? CChagrec{ g%gg)glg]& at lbfg(é)c{e egéel%@s?on &gzﬁ., 1988,
PRECIRATARRE, s&iewsxaie wgfg relation to the dry weight
of the composition according to the invention

pref erably has one of the vaI ues bet ween 60 and 90%

(W 5 Pharrrac |ca t-an

S R e T L e R b
diRRtiVal butass ofpxanp) tes- éxmep@c&bodﬁb Olfl@SslkﬂEdOﬁdiﬁdescnbes a biva-
nonocl onal , ol¥clonal milti- specific,

lent hynedivkes Ackyrdaradyeas @ a@léqua”agmﬂegmgw% teopeptidy dipker in
th?sscﬁt gIPEF@\Be Fadig é]? c% Be': %l;c/s gﬂ%e': formiaf @lgrlﬁnﬁcﬁnodlmers

heavy al ns an their con-
thedughtthe wipetimpbsition of WA Lmamabl‘he diggidossanbe additionally sta-

biffed Bieweh A dra LR AR LG Bramaes Gl atibodes Phghp doov
m%tgg i ﬁ‘létﬁt@ra é e gsbgﬂ 9kgsiS RAkIN 130k I(@@Qa{ur@ctl armwf?tmé skilled

si'on Proteins, Li ss Incl) The
mamuemuembwa;enbmmmmmacrmdmnumm“mm@dm” TRensists of

o Farolthy ol fgiing GECHR bl iR ot o dn PRHERPO Vi, e
laﬁ&‘??éf@i%ﬁ.@q S?nauﬁrﬂziggmﬁr%mghgébn ’M@‘l&ter lcefects! tBéRF VI fga@nents
via a hmge region, also of IgG, and a linker region. Both examples of such minibodies
have been described by Hu et al., 1996, Cancer Research, 56, 3055ff. The skilled man
describes a trivalent homodimeric scFv derivative as a “triabody” (Kortt et al., 1997,
Protein Engineering, 10, 423ff). The direct fusion of VH-VL without application of a

linker sequence leads to the formation of trimers.
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WD 2005/ 112996 24 PCT/ EP2005/ 004807 chi ner al

anti bodies also arise in this context. O speci al
WOReHAP2I6 i ¢ | nportance and 25t hus form ng t hePELiBj28e5004807

of the present invention are conpositions, preferably

pow dered conpositions such as e.g. spray dri ed
Tlpmﬁmgn@lts descbeddnnthaiskilled mdnosi reini-antihedies thas hgye a bi-, tri- or

t‘%?‘;a{,o %ﬂ%%%galgmg eaﬂlglés gﬂ%cﬁ ﬁaggleats ﬁfughm?xfsﬁflg%en ac-
dnlqﬁ}shéa bi%fdﬁ)%ﬁnmretétrﬁﬁﬁi@ﬂidﬂ%@ Gofs s@@mﬂ% (P&Re®idtial, 1993,

anti body cl asses ig g. anti-IgE anti bodi eg%l or agai nst
Biptechnolpgwtldi 19 1{fe veJ@:ﬁﬁ eRay, 1993nBeiemgon2 3112886 Back P. et
e n- bi nding or Fab fragnents
al.g %5 gti@?ﬁﬂézﬁ gﬁl e regions of both 10 chains

that are held together by the adjacent constant

regions. Qther_antibody frag-. nents are F(ab')2
An earsialy Prefreed @@howem %ﬁ@éavw% ORGSR protein of the anti-

b(}c&ggcﬁgsts' Qe sémrffbgﬁ% éﬁﬂenl agg i fb‘? 09tk & ﬁﬁ’nzfﬂ?xeﬂ%ﬁ&lo—

roduce ant i ragnents that on
clomad anﬁﬂiodyfwﬁ}h Qs%amimabl &d 1566 irunine fanmlmhdseﬁhq/ az(tﬂﬂd)iy &nagla mo-

ght (VL). chain | att re descr bed, F
lewl&rgw(ahfsgf@r%&déﬁt ilgdalfoms ﬁ@s ?‘fné’ﬁﬁ’é%? dlfﬂjlz and two heavy
=1l lﬁ'ﬂ%idﬁ ody fragnents are al so

Chéﬁgc??}?ggomg stlmrfg%Illjéé1 é%% p(scFv) fragnents.

Exanpl es of scFv fragnments are known and previously

Ag&%g alg%gld E{g@%\r %E‘%od s %)3 eptr?s%n% rg\%gtg(ﬁ’g c?/récg%% co%osmons
préfEALIY Powlérad 8ShASsitich Suble 8fle eyRAPIGEH pOW RIS dﬂi@ﬁctensed in
mul timeric sckFv = 20 derivatives, such as e.

thatr th- drarvemgiémfatb@ ¢pwesporhing wmpp@aommfa%@? |1?5’é§ 5%/0 (wiw),
t h .

gt Bt T BRSPraEon Bl BperaBly BeRRaED.ond

909 (br7vP saghrNendeap ds 4086 (hitve) dhard hetifodynat armﬂnodf denvatlve as

honodi mers t hrough the superinposition of VH
phawapeeyticafrstive awgqﬂé% %laﬁﬁehyeﬂﬁg%@% A Ilpgouerese, b‘PP‘F%%b su-

Rfo the d

cryi¥, A b SR GEG S UROIS E REL 08 (PR ERRR Lo the dry

weight oftfie Bempsditioresccatding hAhd irvehtiar; tand ¢he Sym QchEfngght per-
The skill ed rranlagzcn bes a vaI ent

F
ceaptagey, APPYs tasmax 109 (o) An g e@dﬂ@} gstag%otf) prodiic E@P%%Pgﬂd'

Bl R0 sk, o8 b degponcen

ast Well. dtkmekﬂlsd n@nrthlga wwsThe, imtelationdo tirretotal sphds @Fﬁﬁt of the
ja.a,inge. re

B

o RYBodE8ETWESE if BRArRModbf BY Gllinkedlhardsenliefikative or a sugar
Resear’ch, 56, 3055ff. The skilled man describes

mixtingagonteining b deast pne 1< Prlinksd i speahiptpse sleriiativiey ﬁhaB%dV’ 90%
VSI"Kgrtt et al., 1997, Protein Engineering, 10, 423ff).
“direct fusion of VHVL w thout application of a

The compositions according to the invention, particularly powdered compositions
such as e.g.l spray-dried powders, can moreover contain other adjuvants, such as e.g.
amino acids, peptides, non-biological or biological polymers, and/or one or more sug-
ars. Other known state-of-the-art adjuvants are e.g. lipids, fatty acids, fatty acid esters,
steroids (e.g. cholesterol), or chelating agents (e.g. EDTA), and diverse cations (see

above). Particularly preferred for the production of powdered compositions such as
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i nker sequence |eads to the formation of trinmers. WO
2005/ 112996 25 PCT/ EP2005/ 004807 The fragnents

WP 1B¥E by the skilled ne? as nini - anti bodPEYERAL004807
have a bi-, tri- or tetravalent structure are al so
derivatives of scFv fragnments. Multinmerising is then

e. acspr@oﬁ@w BoWedEry pee aﬂJuvantSrWIth adrigh glapsatransition  tewppratre, e.g.

st Baf HGHE R B erina Ay T, gty sreagpgn 50°C,or
pl@&irzﬂﬂjz %rea?dig;halﬂ-ggﬁf fA 11I§’aﬁg< oPsuiéible f)ﬁ{!an;ts %£98%en d.g. MoKippe
246, 28ff). An ecially erred enbodi nent
(6815) Iﬁ@d’%@%ﬁfﬂéﬂf’"@éﬁ@éﬁ Cwlff‘rfbtg‘g eiden,2€0.ant i - body
class, nore specifically type 1 antibody G The latter
is a humani zed nmono- cl onal anti body with 95% human
SuitublSSfotein-toraaiainizi adpuvess arcllg. Abirhina@y hinaSn ar reoorbinant ori-

| ecul ar wei ght, of a und i | odal tons
gigb e, ng*‘S?ifla hAgERORIoBHY 28 éhqﬁkﬁ 8\WY8ars Agg; mgf)eéq%v a mono-,

dl?,lucfhgﬁzépg%gagbﬁarﬁb 4 b RBEBhalbh HEEHE. é‘?zﬁngflgé SnbithsAccharides

the present Invention concerns
are dmptse,t albssge, epacﬂxﬁwr g]lubq‘sepﬁmimrmde corhpes,i dnddhs likeiGuitable

cifiefisfys TEMG e T hE IR IRATE A R BorOSI P chaloss, cl-
105&@& adnﬂsth@thkle EPaticRY (Windse, RIeRIcRORD i¥xRE! Weeh, 201 MBdike
9.99% (W w), particularly preferably between 60 and

maxab@ §wﬁ Yy Bi¢d s mudfiple gpears on@hfgfévmdr)p%ﬁa@ahaadm Bowpg Gugar

-algfz'}t? e oSSty Beffiol, BARETBH SR STt sorvivl

tbgsﬂraﬁd&;y s@fb@t%ﬁ incRET, YyolodREIS Yhd SHeAkeSRaypb®tutisRlcted as
| east 20% in relatjon to the dry 20 wei ght of

Sllﬂﬁble@é‘iﬁY@B‘iSt Sw.ﬁabé@: aming; 3ridst igciude eig iantce glycinggatgiune, his-
t1c? vvéln V%iﬁtakﬁﬁééﬁia%dneo %gstelﬁg E?igg Slggi {)Jl%lééllged ;@E%%%Qophan
mbﬁhg)hrﬁxmnﬂ&nﬂalmme rtgmfsmg,abit%iﬁxm{\dmaegﬁhr@bkgﬂ&nﬂakamlnf-néethyl
such as e spray-dried powders ille
e RS ST R Seiei i et the 1561 ezt ac-
: t_.Qf -
1d|§ %}gﬁe %%ll ag%’blﬁfe%?g %?@ﬁx | (?11J }?ﬁ&&cﬁ'ﬁ%%ﬁ%b?% 4 8%5 b&iSin agent are pref
erdiily msedh Thic hattby goerps partiiculerly iifcludeeprimardy ﬂlgdrophobiq 4mino a01ds
O i nke sacc arose, der| vat or . a.su m xt
such 8 B e eat e @ IensyRS F Bt eies et alietataninc,
tyﬁt%fﬂevatshaiﬁe,&ﬂ?%lﬁmbe 90% (w w). The conpositions
according to the invention, particularly powdered

conpositions 30 such as e.g. spray dried powders, can

W;tgl t§\é %rﬁ%l%? 9t !%BTG%%IE %gverolfj %S:ﬁ% l&glygﬁ Ofl%)shcgté(ﬁi of RS Qeids,

prefRk LI isdleudin@/ & ci@flEin® Ede@ﬁﬁLcﬁIlaﬂy p@éf&rabg Releuding\as proven
state-of -the-art adjuvants are g. lipids, fatty

adyantggeous lengsidgi the dst &rHnked saccharose denvatwe or a sugar mixture
containing at least one 1,4 O-linked saccharose derivative, preferably at a concentra-

tion of 1 to 19.99% (w/w), particularly preferably at a concentration of 5 to 19.99%
(w/w), particularly preferably at a concentration of 10 to 19.99% (w/w), and still more
preferably at a concentration of 12 to 19.99% (w/w). The fraction, however, can also
be increased to values up to 40% (w/w), provided the fraction of the 1,4 O-linked sac-
charose derivative or a sugar mixture containing at least one 1,4 O-linked saccharose
derivative or the fraction or the antibody or antibody derivative is correspondingly

reduced, while the solids fraction of the powder cannot exceed 100% (w/w).
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steroids (e.g. cholesterol), or chelating agents (e.g.
EDTA), and di verse cations (see above). Particul arl

WQrQQ‘P%lrl?%’é for the producti off of powdered conBeEERZ0M¥4807
such as WD 2005/ 112996 26 PCT/ EP2005/ 004807 e.g.
spray-dried powders are adjuvants with a high glass
transition tenperature, e.g. greater than 40C,

It'?{ﬁl g%%@cﬁlaﬂ&%ﬂ%@? egf E%ntodﬁ.gs? ‘a OBl ﬁﬁ%ﬁ%@? - gé@t%t Wr poly-

p@fndsmhhahhmmdnu\oﬁﬁioﬁe bfSthgievigtimarilg hydfopKotip @mirceatsd groups
"Handbook of Pharmaceutical Excipients’ P edit

Patogarlgpsiiredirerentigeevib e e 49 mnﬁ@ swamm%v@ areghose
wﬁhka % 75 éﬂl obyér%lr ({31{% g%&ﬁ}& élﬁ)rsﬁ_wng' ﬁ)to 196hi@ld 4%s, vet

cas he sugars are
mprairefeahﬂ y&reathnmmﬁh up ¢ 11 aminogmdspyet maodry gmfeﬂmlrarei éhose with

a combi hati on thereof. S nosacchari des
up el 30 Geids, Yeh mogg pre f‘g@ﬁ&'&? g@éew ceeé%@ %ow more
pl?ﬁehlgesa?e th@géjwftﬁ Gp td K SmimHdRPL& n]r&'e %F@f@r‘?ﬁ@é 8S with up to 7

sense of i nvention afre e.
argimo Glosis oE, yett Mabxﬂmed@eb thdso b.nﬂnsq: toah@. 6.4 or i3keeninoe acids.

Particul arl af f | jpose, |tose extrln
The gepiles ikl PrabBtin BEndp heEsmalEined Sl o te
p}gﬁ-mgééqual 2@k ﬁggmcharl des Among sugar al cohol s,
mannitol, xylitol, maltitol, galactitol, arabinitol,

adoni t ol , Iactltol sor bi t ol (glumtol)

nosl r it Sit 0] NOS| t [ .

SRTOEREAE AL pentfgEifioe £¥ ORGPt o "y Plppist®us-

EPHieH Be- !léu—l(}l?ﬂ 1@e-1RuplaallzeilRe, Ve MSHuFIﬁ:u-Iadlgl DévaEeu-Met,
his- tidine ut amat e, aspar agi ne stei ne, |ucipe,

Ly K purBro, (LesHecTie Loy Anriab, ko b Serarkev-Lerirohithbe-Cys,

t
%Paspg‘?t q_[r%hri?euhz&%/{{/ P}%}l—n(jglhh%%{LLIaﬁ] ﬁgss, Leu I(eu -Arg, Leu-Leu-His,
Laﬁﬁagrtfﬁm)emrapm hytammed hu tuImuaMet -hbw Iésa]:RretIa:un Byy-Pherdleu,
t he e nQ ac- at_ a s a_bu :
1@4 yer-hen dreuntesticyi hey L Al ol e &P rﬁé‘eégle%{'Aéﬁ"&eu’
LA 8lu-£0, CLERYY %%sd &gl Dl Lgeht %hdIL QMRS DAL L ABPAGLY of tri-

e pri ma r opho ami no acids 'such as
paptiges Wuhltimagemml |fmrmulaeslﬂnd Kei¥j Kele-Kr %detﬁrﬂma preyrearparfecularly

th tid
o PR S RSB Gt S e e e -
clﬁ@rérgﬁiﬂ {sﬁdﬁ'@ eplafRlié aall] AutadfindHspRagfié, BSparaghic acid, cys-
preférabiy isoleucine or citrulline and partlcularly

tepree lusin [ysines ascdensinge(lleh aghpr,obvmwplm methagpieg phenylalanine,
si.de hel Q- linked sa [ Y _ _

el et chieGhife xS LR AT RN el B oL Fopar
tafiR§,C Bﬁ'ﬁétﬁ?laﬂﬁ[dn\ﬂ.ﬁﬁ i abetateprlairaaa&ny Réfefred o€ evvinregponklingn tri-

of 1 to 19. particul arl refer blya?gﬁaI b

pmﬁl@%mthéhq o (on3 2octoae & (-l X Dark oot g T, where
%alﬁﬂ)é/ an@% %I?e HIRE SRfoAER @p@&ﬁécpaﬁo(}e.llgor%ge@hfﬂ‘é{ Wk follow-

ing peptides are included here: Ile-Ile-Gly, Ile-Ile-Ala, Ile-Ile-Val, lle-Ile-Tle, lle-Ie-
Met, Ile-Tle-Pro, Ile-Tle-Phe, lle-Ile-Trp, Ile-Ile-Ser, Me-Ile-Thr, Ile-Ile-Cys, Ile-lle-
Tyr, Ile-Ile-Asp, lle-lle-Glu, lle-lle-Lys, Ile-Ile-Arg, Iie-lle-His, lle-Gly-Ile, Ile-Ala-
lle, lle-Val-lle, Ile-Met-Ile, Iie-Pro-Ile, Ille-Phe-Ile, lle-Trp-Ile, Ile-Ser-Ile, lle-Thr-le,
Ile-Cys-Ile, Ile-Try-Ile, Ile-Asp-Ile, lle-Glu-lle, Hle-Lys-Ile, Ile-Arg-lle, Ile-His-Ile. It

is particularly advantageous to use Ile-Ile-Ile.
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30 preferably at a concentration of 12 to 19.99%
wovodd112dke fraction, howevesg can al so be i RergBsRY 004507
to values up to 40% (w w), provided the fraction of

the 1,4 Olinked sac- charose derivative or a sugar
Stitatle! f)@lyﬁféﬁt &b NinBd@thdse §}§éc:1ﬁl=.'aleab13vé aadibdiRd pol myl pyrroh-
saccharose dérivative or the fraction or the) gv ody
done, aiﬂiivbbw delhilasgs,i sushi gs cxg. rbﬁb’@ﬂdﬂfﬂ@l’ly hydmduc.j:hyi, or hy-

while t 0 sfrctronofthe otece
oty R S T80, PRk sz BT bORSTSS, e fae.s
hdrRyd@ayit be lﬂyﬂfdﬁ/p%y&%%&élﬁoaé‘xtﬁﬂs USiRhass Q:té‘eéyclodextrm (2-
adj uvants di-, tri-, oligo-, or poly- peptides that
hydaxairepydrfecyslodestrin, ofulphobsiyletiarPessiclodekiyid), opbigthglene gly-
facr%ngroups. Particularly preferred are
%@ﬁn FEECH™h up to 20 amino acids, nore preferred are
those 5 with up to 15 ami no acids, yet nore preferred
are those with up to 12 anmino acids, yet nore

The érltﬁr&reorfoareeamm,sielovg‘mh saps suchlas ehigmde, adpbiate, ghosphate, di-

re er r.ed. 0 am
oy arB BB E s a0 § W Pygation
4 it eontarnecfrgmedamrsecﬁ hos.e. mhlate, Hidldat, &mdarhi@Otartrate, suc-
aci ds %et nor e referred are those with up to 7
A

cigaen sth P@anat%\rra §iet agpite loglatee metiipngsudphonaise baiacptey pscor-
d

%tgrlzaé‘? cg}:%egg rl%tef pai cg:?e asﬁft é@}te aH}S éé (fiéﬂe Eficdifid and

lacwbioastecsatls. tQortdsponddhpsaim asat mmltamusly eoﬁuabsplmmeceutlcally

Sui t bI e exan@}qes of tr,j-peptides |ncI ude e g. ie
aGrgpabGreatingS PSP 51k SO, RRSEEIEe salctusm,- ghemingy, b thium, or
athRidniuRH Aph catkﬁl%flcﬁﬁeéeﬁ%lnd nbYEdRUnHEY ’stabﬁféathﬁf"oii\ﬁhbodles or
15 Leu-Leu-Pro, Leu-Leu , Leu-Leu-Trp, Leu-Leu-S
atittbody deri ttives hasprdven-paytculatysultghle. Tyr, Leu- Leu- Asp,
Leu-Leu-3 u, Leu-Leu-Lys, Leu-Leu-Arg, Leu-Leu-H s,
Leu-d y-Leu, Leu-Al a-Leu, Leu-Val-Leu, Leu-Met-Leu,

The Prebér ikRMtion B RS- defbe é&ﬂqEﬁm b Shrefekdiy \erér@dl -
LegreThr}Leu 1DLeu Cys- Leu, rnsI_eu- 0y- Iileul!,ha eeu As§g commpo

sitiens-soch as eg, sprasudrigaspaveders, lgngsedp thaddt O—lmked saccharose

Leu i_cati.on. of w t.h t he
aqyHAVL DT i Rbr s Bl hdase g LERIHiESs Bobtbrdlteriva-
tiasdd 6nid atibydy afudnirabeay derivitiot @s FharachficaNyctivd Sudtance,

the followi ng am no acids: alanine, gly- cine,

coniZin APA 8T MRFS phiagmaesutigt iy eorRetiblei adjuvgnigtaagion ene or more salts.

TSRO Gy SR B, iy b M LG s, o,

salltebﬁ oxganicacidsedyor @b@memespec]rﬁred) kbiwve, serine,
t hreoni ne, tyrosine, L-aspartyl-L-phenylal ani ne-net hyl
ester (= aspar 25 tame), trinethylamoni um acet at e.

A\%&{i‘%lhg Ubaf 'rttHar %Bﬁi'oﬁﬁl‘ijerﬁr fhe Cﬁfeé'eﬁ? RARHAY cBﬁdcmsp&qubﬂﬁﬁ)ns

he formula (I1e)2-X such as e.gqg.
prefegabky poedered compdsitidns epchniser. g spr)ﬂynhged@gmdnrsbwhmhyalon@de
thggl,lf @&rﬂ(@d régcc%%rogg dg’r?va%v]; IO?% s%ge?rvrglxtulig contalnrrfng at’ leaslg one 1,4
O-linked saccharose derivative and one antibody or one antibody derivative as phar-
maceutical active substance, contain one or more amino acid(s), preferably one amino
acid, as a further adjuvant. In this context, the present invention also concerns compo-

sitions, preferably powdered compositions such as e.g. spray-dried powders, which, in

- relation to their dry weight, contain a) at least 25% (w/w), preferably between 50 and
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ing peptides are included here: Ile-1le-Qy,
Ile-l1le-Ala, Ile-lle-Val, Ile-lle-lle, lle-l1le- Met,
WO R@s/112826Pr 0, |l e-11e-Phe, Rfe-Ile-Trp, || e-|RGEHEBP05/004807
Ile-1le-Thr, Ile-1le-Cys, Ile-1le 30 Tyr, Ile-I1le-Asp,
Ile-1le-GQu, Ile-I

le-Lys, lle-1le- Ar? [le-1le-Hs,
90p4 éﬂf/@),yparu@llariy ere&rablyme@veml ) anal 90° éwlw) of nag 1,4] @ linked

sa?c:h%ro%%&e va 1Ve Of Pge &%ﬁr Pf%tu“i Foep a[LE&rllglal %tf:astI ?%esgs d h-nked sac-

chiub@a &Eriﬂfaﬂvird? b) bb®veed -ant 9. 90b/EeANg ity adidsS aldl S)-Helt\Eeenl(IOl
articularly advantageous to use lle-Ile-Ile.

ang @6‘%/ (wiwpggibpdicporantibpdy @FUMB’GWS Eharmagsatical @Pty‘fﬁeﬁugstance
by O SR PN iR s

enf®denagt, tllityﬁlmioylrﬁtﬂwl 4 OlMdk@b(%ectHaydse derivdtiye or a sugar mixture
droxypropyl ethglcellulose pol ymerijc su ars S

copfaiping 3t desist onest, 4 Q-Haked sgpehgrogs dariyptive s még%uc %}, Drof-
ermfd F&ﬁext ri )r#lc% gb%r (‘é‘bg g%%%t%)g;[? ﬂ?éj&? "?TC%% ‘%tPe corresponding

compbgitiarb Ut \al m—tmpeddaag:gocrinumaxn rtha)ﬁ;ac@mi yﬁhm;doeawdsgbryferably
I d/ h |t

oo g Rreghl (0 e v RER Fircacion S dhechn BRGG O ody

deﬁbatw@'?&ﬁél@v@éﬁo 0'%9&99%‘{%‘/6?}9 and/or nitrate salts. The

wder s accordlng o the invention 10 may further
contaln organlc salts such as e g. nmalate, nual eate,

artrat cci nate
TheHegRaRvatidh apEding 3t & iR FiefinoRisaih 36 of&afiently concems
coﬁ’@@ﬁﬁ@ﬁse prel&abif- ﬁ:chﬂic@ed BithositRind 8065 dé RO Rpiag-dried powders,
noate, salicylate, stearate, estol ate, gluceptate,

wlgdue g | c@eta@bSMa{wéwkaf a §:4 (elinkedsyserharasg deryatyepay sugar mix-
ct% aln1 gtuﬁelayt &n%nf 9'(5] 11@129&' E%S %éecfériv)énvéafqg'pwm amino

SSIum cCa
acﬁUUII% (WMmanhb(Bd}l mnttbbdﬁ&erﬁmmﬂ(wm%&ppﬂ itarademplep{80/18/2);

(S%?fﬁbég@/é@/ctbr(sﬁfitﬁﬁ?ﬁ%aﬁﬂiﬁé? Befletson 2 R Loy sonoro);
ORBALE IS e ) ?@?&6’62%2??3’”?%%?7@1@ o)
(7613/1 DRg7812H sags(m/m/lsspmylmopo(wamep S(EOMNZD; (60/18/22);

e T

or Sohdidl liﬁ‘é}% &A5tBe HattioPof AntodPdr AMeboAYdebioatvedt a con-
one anti body derivative as pharnaceutical "active

stantirainaracil, fractiontisreduosiefrom 20t 6v/ph &y BRE ¥ubw/ & ¢- & t0 9.99, .

o E A Tehrs vy PBe0: o St Reodhond act b BpPradd & 9. .

0. 6 *mes r045@|3t 9.2, BU9dI®), oml ,0%,90.06, 905, ©.0af 0.089@A02,20. @l%ﬁlﬁdw),
and/ or poly mers speci fied above. 25 Accordi nagto a

the fractiverof hebbdiQriinked sapehapnse derivativa e AtshEH TeisHEe coRaining at
1easP TR %'4 'OQPﬁked saccharose derivative can be accordingly increased e.g. to

80.01, ... 80.1, 80.2, 80.3, ... 80.8, 80.9, ... 81, 82, 83, 84, 85, 86, 87, 88, 89, ... 89.1,
89.2, 89.3, ...89.33, ... 89.4, 89.5, 89.6, 89.7, 89.8, 89.9, ... 89.91, 89.92, 89.93, ...
89.97, 89.98, 89.99% (w/w), so that the sum of the weight fractions of the individual
components of the composition in relation to their dry weight gives 100% (w/w).
Through the addition of other adjuvants or salts, the fraction of the 1,4 O-linked sac-
charose derivative or a sugar mixture containing at least one 1,4 O-linked saccharose

derivative amino acids/peptides, and/or antibody or antibody derivative can be corre-
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preferably powdered conpositions such as e.g.
spray-dried powders, which, alongside the 1,4
WO2D95HK¥6 sacchar ose deri vatidve or a sugar m RETIERR005/004807
containing at least one 1,4 O linked saccharose
derivative and one antlbody or one antibody derivative

spaadipalaradiutorkiodurerdc o that (the aveinb dtoations, ofcibtinginidgplecaspo-
%H’s"? Qf%ge ?6(5/@'?&,)‘7 pr e_f erably one amno acid, as a
urt her

uvan n this context, the present
i nvention also concerns conpo- S|t|ons preferably
owder ed_conpositions such as e.g. s -dri ed .
kb @ddegharaimo ackl isrisalancings thes, aoser gl a fjgthes embodiment,

cEIR b b PiPhCER g etbot B6eB7 4 ogib R Bhder

witian) a drattéod of 4 €-bnleddl spcdhatose deriGiflivaiod a 3084r (nrk e odntaining
ne 1,4 ked acchar ose, der.i vati S
at Jagt opicel 8 Stk fosp dgdyatiyp of at 1&&855%@&51 ugleribly from

am no bet ween 0. 01 and' 74%
ticnefi bed] 289% r(wéw, iabd at)/atftapimaof atdeasas. o;mm«msmfmﬂy 0.01

T N e
suBSRRQ FRTErabiyng ﬁe?ﬁ&é/ﬁr@fblrpfach&% With tfk [ihvi6B6n. The isoleucine

saccharose dérivative or a sugar mxture containi n&QQV
(1}

 50E%095 §»é/lqg,; I?a‘f'g%dééﬁg pidterfitl WoRT 6 toajﬁ)@’ & aﬁlv%t‘!ﬂaucme frac-

fragtion eoa@?t:rablyeamlmtﬂd 5 mawg avhw, onerecweferadly toelQ to

O RF R O B G ool REud R e i 0 e

agaPORI SuhDBf tHeweéighOpdredioarsliof ghd Didttdedl icompohdi®s gives max
fraction of am no acids preferably 10 anounts_to
109& (aer)- Lommesitiony goreerably pavwdereh compagtipmsush asHee. spray-
{ I N, eno,
dr?g /}éol%)# v&} %1%(3%&?@(2%}1}1 dc%H %QPI&‘({) Ellsggdgg(rﬁ' V@iﬁ{]% 193‘6@'39. 80%
(Wi tlhlef)-lﬁﬂded damhatosaﬁmd)vmemqmgaﬂ mvﬁnmo:@ntmmg at least one

1 SRSE ke BB L2 RO R o R 1585 7
anh%gvr & aﬁlﬁodg %Maﬁl@sd(s%ﬂ@%fo? m%m V@tsvwwar (7/13/10);

mXx turé containin east
(76ﬂédlﬂar (j7§é15dHI)l \(2&4/1l /@0); (IQPW(I\M WZélr&/m) (ﬁhfﬂ@'m) 1(%)/ 20/10),

N e

(08&/%%&@(} e(ng/91§¢ 6).,9.4,804 3/, 7).; 9.6 805194 8),; 9(830/615! Q) 3,2,
(80/°10/ (70/20/'10); (70/19/ 113 (701 18/'12) ;
| 7(!79170&,3‘)7 (7@)6@,6/ 18, 0. $.704.153,15) 0 1?6)()91@/0.86P072@06 0.05,

OS2I oA Chh L S PELES i

tived?/a ﬁ%iXtﬁ&Qfoﬁﬁlrﬂ@ at 1680 b1 2@)-link&Déat3ha2d9e; derivative can
(60/ 12 28) or (60/11/29 or consi st thereof.

beraesordingly triseeaspchegi BEGIT anti0bdP %S 0nt i 58y 809, . 81, 82,
t d

83?%%,' é’sagls,‘f’sf;é%k C‘(’\rﬂsk; 1SE§‘§ %@%11% 0 Wj' §§ @%9' 9%9'655%7, 89.8,

8900,9,. £0.81, $9.92, 89.93, Q. 8999 £9.9%).8D,99% (W@v) &,» thaf ti6e, suy of the

.3 , 1, ... 0.9 .08 0.7, ... 0.66,. ... .
Wélight frac%ons of the md?wgual components of the composition in relation to the dry

weight of the corresponding composition gives max 100% (w/w). Compositions, pref-

erably powdered compositions such as e.g. spray-dried powders, with the following
composition thus also accord with the invention: 80% (w/w) 1,4 O-linked saccharose
derivative or a sugar mixture containing at least one 1,4 O-linked saccharose deriva-

tive / 19% (w/w) isoleucine / 1% (w/w) antibody or antibody derivative (80/19/1);
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25 0.6, 0.5, 0.4, 0.3, 0.2, 0.1, 0.09, 0.08, 0.07,

0.06, 0.05, 0.04, 0.03, 0.02, 0.01% (ww, the
WPREBLI6 of the 1,4 O |inkéd saccharose der i DGE/ERRA05404807
a sugar m xture containing at |least one 1,4 Olinked

saccharose derivative can be accordi n;glly |ncreased

(BR/1§/2); GU/IG(3)0 150/16/4)8 63 15/5D . (B0/145):3(80/13/ B8/ 1268); 680/11/9);

(sgéog%s} (7%?199/% (%918@@ ﬁ@/gzﬁg) @@/1@/14@8?@1%@9 0/14/16);

(76&3917), (70/B9 91 (76391/99); (89/1020):- (60/1@@2@9(@718/23, Qeo/n/zs.),

(6BiT6HY (AR 460/ T E e ARRAS 7T (GO BoimEk1 WEDh (FH1030).
Wﬁ]ﬁlle%h%%d&ﬁaﬁtg gll‘ %aigréfe P@o 3 h{heg& Bon %9?04/19 é‘MnYé’%q §acchatr%se de-

roug on 0 her adj juvants or sa
rifatiae bt o sugk mlhmrelcoﬁata(ﬁm!g ak kedstme 1,4£04dinhsée sﬂﬁhaﬂtﬁ derative,

) a sug ure cont.ai g at | east one ,
IS‘glﬁ‘F‘i“Pﬂ(é’@ 5@@ﬁ pdsar agtbe aB?Ii‘/‘@tléan sheul che‘dgsorwﬁwda%@y ad-

1 85P180he "SR B GER IBEYA SlRgraly JF A% 1o

(wdtet).ust ed/ reduced, so that the weight fractions of the
i ndi vi dual conpo- nents in total give 100% (w w).
Wiere the added anmino acid is isoleucine, then,

A faEf @intdlhfénlaoff tHé bfk@ént GRAASI B cerns %é%ﬂ@aﬁidh‘ dTableast one

preferably powdered conpositions such as e.g.
1,4 &h%qdrsae@lamm@nsatlvewrtamusyr mifturgcontaning atileast one 1,4 O-

SR 2 L R B A it

tioe6f \cainpysiticHs, @teféxaa@t pabdérédVicwinpogifiGisesihl 3 EgoRprabried
to 90% (w w), partlcularlg referably from60 to 90%
Popgierg) confainipg an aatikagdyi asantibegy: dariveivohs phappagaytiogostive sub-

S 8 4685 By SR e o
patnt Sﬂmd'wa’d@t ¢.% adpedvifieas nnberrad ¢ peptidels whidh, wegether Wlth the 1,4
O B R e

12&}1%,%311 3)8 uﬁ&%’oﬁ }94 W).xctl Jghe? cltﬁjlr SRR a&%rélgg tPthe

e to on of
1nmmupn,spmfemzrblﬁpowdd1fsd @ompomhms mchraslecgl sptdefr(h'xedag:avdn:rs Ac-

copdliy B mesioh PORSTIRER: 1 PEOBAEY o b hRE B are those
thzﬁrc%&ﬁ@b! eafRt OMSES S GRITRRS] t prefgatiy &io asolSuckhe @@ﬁﬁé{'or ac-
dried powders, with the fol 1 ow ng conposition also

continptaia partisulaty advandegepon emBodanepivtrijpentides dhaticorsy of three

1ssiaucc?harose derivative or a sugar mxture containing at
9e58t™0ne 1,4 O 1linked saccharose derivative / 10%
(vv/vv) am no acid or peptide / 10% (w w) antibody or
anti body derivative (80/10/10); (79/11/10);

In thig /cpptexty composifiamsy pesferably RO?@FM/ epmpositipB} yughgs)c.g. spray-

P3Pk MR T by R 3 Mmoo v

onart4 Qelihked ancchatosy dem:\altwabsa sb@rrrmdunedoﬂtmamgm least one 1,4
O-linked saccharose derivative of at least 25% (w/w), preferably from 60 to 99%
(w/w), particularly preferably from 60 to 90% (w/w), b) a fraction of 1 to 19.99%
(w/w) of a peptide, preferably a di- or tri-peptide, particularly preferably an isoleu-
cine-containing peptide, and ¢) 0.01 to max 74% (w/w) of an antibody or antibody
derivative. Here again, the sum of individual solids may not exceed 100% (w/w).

Compositions, preferably powdered compositions such as e.g. spray-dried powders,
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to 0.01% (wWw, e.g. to 9.99, 9.9, 9.8, 9.7,...
9.3, 9.2, 9.1,... 9, 8, 7, 6, 5 4, 3, 2, 1, ... 0.9,
W0.2805/1029%26 ... 0.66, ... 0.632 0.5, 0.4, 0.3, BCREPO5IG04807
0.09, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03, 0.02, 0.01%
(wWw), and the fraction of the 1,4 OIlinked saccharose
witk the 1% ing venpositeonstigther adootdl mthdhmrwem'mrg 86 [eaotof at

rose derivative can

leg\% QBf aﬁntgllg)k?c{:%g%%gs% n&am{e&rwugg mixture Wt@nmg@t ?ast one

1 3@) ﬁnked sacﬁﬁrﬁe d8@vative / 1% gﬁ/w)%%gtides éref&ﬂbly 8- @fetn éﬁgtlde

1, 89.2,
p@gc@arl)ggreferalgg ag, 1solgg:nge—conta1n1&g tgapepm still r@:ge gmqferably tri-

isgRelfe /£ I0RuR by et derifus dbaheh Tas 10
(scgmngS(%wm)l Br 1@t (831176/11@) (&w7d0)Y, (@QSM@/} g8t/9a0):t(BE/10/10);

correspon IvesS max

OOy CIRRETO) e 3 a0 g 4 ee LB LB G 16/ b (GHAR10);

o2t o B SR BTt BebRE DEHRE e o
alfonbavtedbicdll Bodni KA. emqh&wsﬂeg td@r991at 19@ 908 ®|7,suga 3, 9.2,
m xture containing at |east one 1,4

9.bacchah dse Aeh Py Lt-i vb9/0-§,db3, (i hg6,i- scﬂ @dlz? rfed,/0-3 442, 0.1,

- 045500, D20 B0 0 - PR SBE P SBRREY Gl 3 rdkion Bt 1.4

O{1Biéd FocBharodedltiviive)gr a(BEABIH)E coBAihing 6 )cast @R/ 118 07inked

sebehgross Aebjaie 2o b phisyathebipesasic & (o8B 1550.1, 802, 803,
. (§06148.9.6) ; 81,2083 Hal g}, 8%78@!/ 88/ 4eB) .. 8@710/8%/ %9)3; .89.33,
(70710120 (601 16/ 21) ;" (60/ 18/°22); (607 17/ 23)"

89(45@9155/@46 89(’6(3/92%;3259), (%D?lllﬁfm) 89@601 13927) B9.98, 89.99%
0,10/ 3
B R b 2] B SPERREON RE b BTG spmponents of the

co@rﬂdsiﬁll@ﬁ dn m@iﬂbQE@d@ewm%hN@ﬂ th¥ @opositiditigiaés Mux100% (w/w).
containing at | east one I,4 OIlinked saccharose

Cerapositzansy preferghdy pewdprsd commﬁmpn%mqhb@dsyg oPrahtigsbpgders,
WJ?EE gl# Vﬁjlgwfn Sgc%{il}!)(glt%% fothl® c%g{lﬂ nl!x tS%% \%RJV of at

ractions IVI COﬁp

ledst oh®1 @l O-ginke&l shOeHdrose \dewyativkOrA sﬁgﬁﬂdilﬁfur@&ﬁﬂﬂtﬂmmt leaﬁt one
t he present invention concerns Eiil i cati on of

1.4 &2dinkesh sacchamseoderivativg /s ae%hawaa PeREAS.vRIEferRbly 2 51 or i
PUBE pIA GrEOAL D B B0 €800l J Koy
tricisolending € pt %d éw/woantiodlpi b1 aatibddyoderbfative nBOA PL1)01180/18/2);

sBly7iy. BB PIMOR ST POTRER: Lhlg? 1800 Bafly oy ononoy

(7anbrih§ldwo¢@v12§at’vo¢?7/@§) F{h@fmm?upoﬁ%/lﬁ*?wwm/?@b (70/13/17);

tance, preferably formo rotein,
(76/r12th89q (it0é1 Iy 1oy é?ﬁ/IO/Z‘PDe (eo/d8E); (QﬂéltSé?ﬁ’t) 6@%1:’1/2?#)@6(60/66/24),
(6@&8@5;(9 wa;'{zﬁit %g“x%’ﬁjﬁ &34y RERH 95 (48Y16B0), whereby the
amount of peptide (di, tri-, isoleucine containing peptide, tri or di-peptide or tri-
isoleucine) can also be reduced from 10 to 1% (w/w), e.g. t0 9.99, ... 9.9,9.8,9.7, ...
93,92,91,...9,8,7,6,5,4,3,2,19,1.8,1.7, ... 1.66, ... 1.6, 1.5, 1.4, 1.3, 1.2,

1.1, 1% (w/w), and the amount of antibody or antibody derivative can be accordingly

- increased e.g. to 30.1, 30.2, 30.3, ... 30.8, 30.9, 31, 32, 33, 34, 35, 36, 37, 38, 38.1,

38.2, 38.3, ...38.33, ... 38.4, 38.5, 38.6, 38.7, 38.8, 38.9, ... 39% (w/w), so that the

sum of the weight fractions of the individual components of the composition in rela-
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O li nked saccharose derivative or a sugar mxture
containing at least one 1,4 Olinked saccharose
wieosvatdoge, can be used forssproduction of theci/EP2005/004807
conpositions according to the 20 invention, preferably
powder ed conpositions such as e.g. spray-dried
tlmmmesdry Aceigh@ of thengpriiosionPeiesanaze Moo (o). I tHeefracuon of
‘?H&lﬁ?% ferably di- or tri-peptjdes, are thos
p ( oﬁ{la. %lneec&@falraﬁé Ppweeubl%éh -BERSids; %%F@]FH‘E}P%‘) is
rdd¥Qdl 8Gh Q'@%nleﬁyg WA s r8irese d A G Fadtfondof thcd 4 O-linked
particul arly advantéageous e I'mént, tri-peptldés
sacttwrosealesivatveaf atdugaemmtmelcemalm%at 126t bre 1 HiG-linked saccha-
(fe) texii., copposi tions, pr.ef.erabl % owder egad .
8% i¥f Ohibe pawflercan %’bes‘BFr&?ﬁe fredtamns alr & congfagt active
s@@@ﬁ&dﬁé&loﬁ%qnﬁbw)t Br Ellilﬁ)o'dg’gﬁﬂ%t% o 109, S!)V/V@) fcbAedpofding
of | east one 1, I'i nked saccharose derivative or
Ccum}wgr@ns withtaufrastion nf didrDdigpked sdcelzgesealeaivatjve or@Augmceikiure

h d I f t I t. 25%
oo PR AERG PRt by e Graoflaee t iy gl EDdLBLR 8P, - 808
smeediersabky, 44, @3 66, &1 8%0%8(1%8\92 893, a s‘smctl 3. Nfegls, 1886,
19.99% (W of a pepti d pre%era‘b ly a di- or

8% 7,i835% 8- d@fvg%a(\tffwémbbyrqdﬂeﬁder ably an isol eu-
ci ne-containing peptide, and ¢c) 0.01 to max 74% (w w)
of an anti body or antibody derivative. Here again,

| C(bl’ﬂﬁoﬁwm Qliat haed protleiato toparticuldy préftkree seeesinpddifons, prefera-

(ww),. . Conpositions, preferably powdered conpositions
bly perdered gogposifigns,sugh pe 6 gpmﬁgef ROy 9209 571t $)ov Fagfpon of at

PG e AR e el I P S A AR st one

1.4 éhhnkedmecchaﬂ)sedémvdneel o 68 6h80°% @/ wlp b) u dtactien of 1Gto 19.99%
t t. | t 4 O | ked

T TR A 0 St PR e

cn‘i’é—mr@imﬁa@ 'peﬁ’cﬁi%t ifdfo preRBAHIY & - ?Eﬁt)ﬂepﬁl%fe?aﬂﬁpbf’ trfdoleucine, and

i sol euci he-confaining tri-pep , st
¢) v df tomadx 30% (w/vH quolaeubody@r/anﬁbx%y(dmwhw Hietroagping rthe sum

£ 88/ 2/ 10 87/ 3/ 10) ;
Ofa%%Yl F‘% F‘?Szllg\%/f%?t\f%)’ée%g@i/l ‘/OV%?( (83/ 7/)10);((82/ 8/ 12));
(81/9/ 10): (80/10/10): (79/11/10): (78/12/10):

(77/ 13/ 10;11 (76/14/10); (75/15/10); (74/16/10);
Aqepgling fopfurther embadiment) thatgecqrds wif /tll@mvemnl, thetqempositions,

pryfE A Ao e b B0 S Bh P L Sy ity

- cofitath s&faﬁe-a&lv_é, substan&s 3sucﬁ a3 Tvﬂe@n 20140, 661 89, Bfj 37, Plﬁromc F

5, 4. 3,

66, 6,
- 88gangd P]@rqplc B 1%’7 "ﬂlezlattqg sybstar@e@ge p@efgtgblyolsgd; at sgcqm‘,entratlon of

0
A R S e S e S R s Ky
pomtmnmmhcal nigasprayvidriad pdvedess, vdneh donthi)ak iadjeant, at least one 1,4
o il?ig & Qasc e s%%%h¥z?t“e§% a%% Esggﬁ%%?é %gélg%g at ief;gtro%%sief O-linked

saccharose derivative and additionally Tween 20, preferably at a concentration of

0.01-0.1% (w/w) as surface-active substances.

According to a further embodiment, the particles in the powdered compositions ac-
cording to the invention have a MMD between 1 and 10 pm, preferably between 1
and 5 pm,
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... 80.8, 80.9, ... 81, 82, 83, 84, 85, 86, 87, 88,

89, ... 89.1, 89.2, 89.3, ...89.33, ... 15 89.4, 89.5,
W8208/118967, 89.8, 89.9, ...3489.91, 89.92, 89rOBEP2005/004807

89.97, 89.98, 89.99% (ww), so that the sum of the

wei ght fractions of the individual conponents of the

corrp05|t| oninrelation to the dry vvel ght of the

A os itio ives 108@ \/\% osi tions,

}S‘E"é 188 D13 SRLATE P (ATEHGAL gwew cqnegrns compositions,
t I [

I RELy BO e P tsﬁmt"ﬁ‘é“.hﬁh&e  shi3yIE RO AASAAR ol ) o

leash ane l,érfé-llmkeﬁ @ctha!meaﬂes‘aﬁWaxr esegatenix et canealmngat least one

1.3 48Rt SoieBo R td by pis ayrinDag or diae aprbddy appgtive:

whRerbbhy the rpot,v'bllered R:%Hipbﬁﬁon li)aaéﬁakééwr@éd HY RIoefsE Vtﬁﬁsllﬁorﬁfémperature
i sol'euci ne-cont ai ni ngmﬁeptl , still nmore preferably

greatpr thep [48T1Ci ‘Hee portspending pawdfrrb@dqordmg datthegyntion normally

nlE AR 600 2 (BRI B ) 1o g

cab80hdIVRY, thd S Bast B evedthi e@/ 19/ 11) (70/ 18/ 12);
(70/17/13); (70/16714): (70/15/15); (70/14/16);

(70/13/17); (70/12/18); (70/11/19); (70/10/20);

ﬂ%glg[%%%ﬁ ennérg g‘ﬁ% %@"eﬂ%@@ﬁ% ;wal( ggﬁ%g %sgthat contain at

le4s6 Ol dff tRO pomp&iticke /d3&)yibedhaeecby t he anount of peptide
(di, tri-, isoleucine containing peptide, tri or
di -peptide or tri- isoleucine) can al so be reduced

PR R do? ] ] o 9-9, 9.8, 9.7,
5 4, 3, 2, 1.9,

Th@ ®mpbsfﬁons accotdisto the invenBon drediquid, 4emiksaid, or ®lid comiposi-

tiogid el ot ] G el o oot e igos i AVe oo fpmaggmiture

coﬁﬁnﬁm%theé’st one 1 439—11%1{6&3%0811&3’5% deﬁgatl\%?and:‘lé one ﬁntﬂ?tﬁlgr or one
anggody dq;grauve jgmg:ul@y lgeferred ag@%l(quzvydergbcqmmsmqm@, such as

t fractians_ of di vid
S%r%é"ﬁ%mte Ygﬁeezg SHABE Pt PRRY .dFP“P% Pg a%\bq‘é‘??&}%ﬁ‘lli“é% 8" S
peﬁﬁof@’dtﬁmtﬂﬁé 80 dusprsivhsican bbebidingd WRb@I mOfing Hsuspen-
co osition gives max 100% (ww). If the fraction of

FogresRAding qamponents Gush @p ﬁeg- adeft Qrlinked spegheroge derivative

r F
enft o anfibods) DR oo, T SBLANE MBltrcRs phEHHFEEpadcd o
drpisuliskmlcas t% & sbdlvakend chﬂohrharo@sespéﬁdiéd\/mmeme Semiaokd geapara-
. mxture cQ 'éi’la i ng | east . one li.nked saccha 5
I
tiop ate 4% W evgemhsq NPTERARIians capisl ol WEPIe R oRgERe base

wiePdin %@&Blr% toMhe RvERIBRL Y 1,8¢-1iMiGd s%%@x%}o%e ?@nv&ﬁﬁe bk @Bugar

of anti body or anti body derivative o
migbire espantigng leasd npod § 4t O-dmkedvsachhaoder darivative arfd ) dntibodies

or kel BT B8 apeste! 5F isgn e, e LAk olharose de-
rivegvéd yed 'sﬂég%: aix @b éont:ﬁl@ing at #dstdne-1: 4 Osl@nk%d sa&‘ﬂaﬁ)se ddrivative

82, 83, 84, 85, 86, 87, 88, 88.1, 88
and anigg)dgzg or antlbtgiy (hanvggveg caigbe @dded to the base 1nd1v1dually or, as de-

scribed above, within a powder produced by a suitable process described above. The

preparations may further contain suitable adjuvants such as preservatives, antioxi-
dants, stabilisers, emulsifiers, thickeners, and penetration accelerators, or other suit-
able adjuvants, Suitable semi-solid bases are, without being limited thereto, hydro-

phobic ointments, water-absorbing ointments, hydrophilic ointments, lipophilic
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10 88.7, 88.8, 88.9, or 89% (ww can be produced.
Conpositions that have proven to be particularly
wor2efseirzwd are conpositions,3sprefera- bly powder/eeboos004807
conpositions such as e.g. spray-dried powders, with a)

a fraction of at I|east one 1,4 Olinked saccharose
crdans, iatdrophilar creamsigidgophilict gele lodndphilid pels,apastesamid emrebing
15 1,4 Olinked saccharose derivative of 60 to 80%

Pasig FW) b) a fraction of 10 to 19.99% (ww) of a
peptide, preferably a di- or tri-peptide, particularly
preferably an isol eu- cine-containing peptide, nore

Pzptieﬂ@ﬂ)apﬂesjexwdtare slebpavdderedocoatmsitiony gaierated e. g through drying

ri-.isoleuc and c¢) 0.01 to %

ol PTiBERY SBreok by By spHsatpUs KRR aa ooceis 1 iHfe in

tePhlid, rﬂiﬁe!é @%@hg,%? yAgry By vAQAme 0% ﬁi‘%x}]@ -or4ficrowave
Accor d ing to a furthér enbodi nent That accords with

drme Argropnal descrlpﬂm efoappoagiriategpregessesrie Eivenlslgy 1rptiwjmble@tlon

R AT, 2000 B BBE Vb, el R rbony Yoy >

8%3 TMW@), B0 cortents 0 whi&d, arBhbﬂebf‘ PcoRloditedbe réfercB&b. PoRdered
Pluronic F 127. The latter substances are preferably

coppegitigps gorsistinarnlr ait atdeassfongsl,H (linkedi saceharegp. derivative or a
suggir V\]éﬁ)&ﬁ'ljgagohéﬁlrﬁ%%fafe eﬁﬁq)n@rle4 ?Olnﬁ%ﬁl sta!:c%gr?‘dse R lg\f/a%{vg%x b) one
such as . spray
anfibudieosantibody Heﬁmnﬁvalwmclﬁbav@d:jew pﬂiducal b)lr Qﬁ&jf dofieg dr, Heeze
Qlinked saccl‘trar ose er| vative or a sugar mxture
rbf’&?ﬁtllﬁY?]Pli‘?ﬁe%f ly stable.o. | i nked saccharose
derivative and additionally Tween 20, preferably at a
concentration of 0.01-0.1% (ww) as surface-active
Prodipgioand deied owdars acairdigg tatha ikventitver enbodi ment, t he

TS Sheblt B SRR S pOBH Wi Gon s S0 e
debérffelriakhoreRRENESBbVE, pRAGably ﬁ”&pré%gg}pﬁéﬁdéggﬁe %ﬂray drymg
PCT/ EP2005/ 004807 According to a furt enbodi men

- Pro¢ess jsrees e:h@ramusadt indhet @csnhzélpné sespepsien td kasprayed that contams

)RRy b R e RO B bR e tie, i F sfugangs and 1) at

leddt bhenk ﬁd)—ﬁﬁﬁéif@&&ﬁlﬁ)sé Qefiviaive b8 a Qligs? nSNERE cotitaihiak @t least one
containing at least one 5 1,4 O |linked saccharose

1,41&ipked sacchargse ylervaiive s isprsagd beloshe temprigbig of 200/120°C

(1&%}}1\6’11%{ fefrﬁ:f) gﬂ% 55&?%?@12% F %Qﬁéeﬁ'%grect% ngéélg?ﬁtr, éf‘eferably be-

mgereas@%%am 61(041)°CI e, amaoasm@sism egesesas@ording® the

to the |nventjon normally e a, maximm gl ass
inygngag i despribedipanote dFtatl gh the @iﬁﬁoof%m%bex phexampies in the EX-
AMPERYIsE N,

The powders according to the invention can be basically produced by dissolving the
antibody or antibody derivative in an aqueous solution depending on the solubility
conditions of the antibody or antibody derivative. Buffered solutions with a pH of 3-
11, preferably 3.5-9, are mostly used. During the production of inhalable powders, an
aqueous solution with a pH of 4-7.8 is particularly advantageous. To guarantee ade-
quate solubility, the pH value of the solution should be below the pH value of the an-
tibody / antibody derivative. The aqueous solution may optionally contain additional

water-soluble organic solvents, such as e.g. acetone, alcohols, or the like. Particularly
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cases, however, the value may be even higher. 10 The
present invention further concerns pharnaceuti cal
woRepisEPredsons that contain ass | east one of tIpe1/EP2005/004807
conposi tions described here. Production of the
conpositions according to the invention 15 The
stdtahbowbltlbgws alachxdf,ohgnlg at @.g. hﬁeth:mtﬂé,néthﬁml i ropagol d;) or iso-
sem -sqlid, .or,solid conposi- tions that contain a) at
PRoBEAA): SHEh RSN TSk SYF B BV SRt DeP el GR0% (/) of a
waktB8sublethgnte sdh@amt. ! seﬁdfﬁaétﬁ)ﬁslﬁt NSitiof tPbk HREEEenerally
saccharose derivative and b) one antibody or one

ampurith talHetsern Wt 2080 (Pav), ipcafemblyybgwedre0.08d 0% ev/s0) paiticu-

S TSR P58 5, et SRSt i,
spY-BfiéPPoRders Were2foRERa1Ahe 395%'@9?’%1 ?ncﬁieHﬂ MstioRIwith a solids

suspensions can be obtained throug Xl ng or suspen-
fragtion offl O%olw/&3,pb bt e/ vl np 2087 v/ at weB as &eepe-dried powders

01 knked.saccharose deri.yati and an | body) in a
o o RRGRRI SRl uti bl s St RS, ol oo

be added as dry substances to a solvent and dissol ved
or suspended therein. Sem -solid prepara-_ tions are
Thy adjuent vapIeixtuse of syisbleadiveapts as £gnspesifiedi sdbpvafis gormally
S r ' er.ei j 1 .ne
Sl in & se bR e BB 02 B B D PR Dl ofi oo
vausoifato 11yipxéferablycof tad,rind pasicul £Bireforudlyl4.6 tO7)8) akkahixed
) saccﬁg{ose qghgvative snd b) anti bodies  or ant%ggdy .
1 PR ¥ty tae getesMbEancs solitiop diha cgntaipg dhe antibogy, R anti-

b%ﬁ@ﬁ% THe 'solﬁ{i%?h idéégerféfona% mad'djl.g}e?&ttU ltfe &gﬁ?@ﬁ%ﬁiﬁg con-

east one 1,4 sacchar ose” derivativ
tentrwitlo pulicstswaer @it suliteldy bdffer sohitionegiticapHbalwad8do tld, priafera-
b indi yidual |y or 3 cri bed above, within a
blﬁé%‘@ﬁﬁ?‘%ﬂﬂggﬁ%pﬁfgﬁli’g&t8g|:§?ocess descri bed above.
The preparations may further contain suitable
adj uvants such as preservatives, antioxi- dants,
The prigsant snvieptiore penssquently selatehiack prasess, foathe predustiontof grpow-
a8 G %}aega,tsg‘{s, ar ot her suit- able adjuvants. Suitable
LTt i Elafg%_s are, wthout being limted thereto,
hyiflr fir artibely r @hibodstepivativl i81disbRed bh R aQudHuRBkuEon / sus-
hydrophilic ointnments, |ipophilic WO 2005/112996 35
PCT/HR2I0D5/ 004807 creans, hydrophilic creans,
| L. pophi |.i | 86, i1 .
e b it niosd 1 £0-IRKEH PRGhirbls Moty AsielRg AR e cqmpounds
powde¢teshcemepglacdsybiigroge e madl ®yisugrosé bir Dsigiar thistiurgontain-
of previously ag eous so{,uti ons _.or suspensi ops. Known
dr yi'Ag apleatieag a5 tese . fslinked. sapehiarogpidgtivativeisd g Jipgodyed /
SPI RhsSHMbh ar AREHT HiuffoRY suspBhdidt;ed drying, or
m cr owave :

c) where an antibody or antibody derivative and 1,4 O-linked saccharose deriva-
tives or the sugar mixture containing at least one 1,4 O-linked saccharose de-
rivative are dissolved / suspended in different solutions / suspensions, these
are mixed;

d) the solution / suspension containing one or more 1,4 O-linked saccharose de-

rivative(s) and the antibody or antibody derivative is dried.
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drying. A general description of appropriate processes
is given e.g. in the publication by WII mann
woDosgierdat i on, 2000, Dr. Huz Verlag, Minich, pCOEPIRIB04307
| SBN 3- 89963-027-0), the contents of which are hereby

i ncorporated by reference. Powdered 10 conpositions
Wieresths tiyigg pfocegs iatprhgdstingnie dryindmdeniseitlt 8pischatedsait by
derivative or a sugar mixture containing at |east one
SP2YANE) HC; GURISIPCOLIEHQPBOB / fupRspsion \slogha teppepfare of 200/120°C
: en
(’%?%%Lﬁ%g d gyraggyé?&gt%{?/?gg Eegfge? ;62/64‘9*’6‘@ %%? ngﬁﬁv e proven
to be particularly stable. 15 Production of dried

0 accordin o.the inveption The present .
TR R o aeaii ot e oy bodem Bitt Fi S pbmEYE Antain
infat Raflloh8d NOMBRE] sddBSEbIRRAVATY TR SmpIRE 8F LorRRMHRingly suit-

preferably a spray-dried powder. The spray dryl ng _
able sgesmiitures arp ¢.ghigsaibed in swde detail FratDefirdioénst’i Bre Jugar mix-

suspensi to ,be.sprayed that, contains .anti body .
ol AERRR TS SRR e R kR M iyt Sbain
ore R Hher8 efond ) dibandadr pdBysh@AGHIQNGhdrely Wenliafiop ACHPREARE of

derivative or a sugar mxture containing at |east one

manot WWdedi-sagehanided d© perfetredat paviecularlys gnaye @ovdepwrasduction.

: . 120 inl.et/ | .
S e OO G AT A o
crog; lacwse rund 3aédafosanehddeiyABE fraetioh oflactbSirdfe(h FeaB o the

The process according to the inventign i s _described .
totah, sygsy draglom pf thsncamposition; amamtsytort 4By (W) gl 2 3%

OFRE ek SN R 80 i fr RIEICRAAEE Sht B peci-

fiadhs NyaiaiOligh® b8 5 #hablrediptedeo L8A5P vt Hayashibag Shojiinc, Japan

ol uti on dependi n the solubil]t condi ti ons, of
Wik ngmns&aﬁe%ﬁ S3th fasts’ag}cra%ep P 236, R fastesg, and max 10%

(v kﬂc@ﬁ’dﬁséé‘"ﬂc@oﬁir@"ﬂo Qf fuhdCrdterred %ﬁfb@ﬂﬁwﬁxltﬁ’ebﬁg%r nfiktfire is

nmostly used. During the production of inhalabl
prefovebibr & suganmixtyrespasifisd huNiyolra-OHigo® 4.S90P ¢abbeeviated 1asL.S90P)

or bbb s PR T SRR B0 Ui Blsgand mx
1008 IRt RetobElaNd Isk@hbsd. IBigan mittuRA Bonbis@iy bPQEpmbination of

deri vative. The aqueous sol ution may optionall ]
gleconylnd raaltasyl isease, againarrefeblininecorirgtiioa vaigh glas mono-, di-

enff o3 S Hiaf a0 Bimet b3, Buplm B3yt fapp gytable m e

sefdel df @l FresunCinvenwun &t colRadifentl$ Uede &t Corgist 0B Enaswl and mal-
et hanol or propangl (n- or iso- propanol zh Such mi_ xed
¥

tosyd SYRIAte, SYechanvge, rediatas: 13pdios Autosc. brbsreishthe dtastion of slpcosy!
nf o 8 ALABASH 4 8801 S0 g I ion ot
blypamowmits ta 26% wveeor Bo@lA2a%digtol furiree pefaiddyentaidiveent, the
res%egt?\;elg%)tigrvivl opglucgsgfrl ta:rluf Il'rllaitosyl sucrose amounts to at least 18% (w/w) of
the total sugar fraction. According to another preferred embodiment, the sugar mix-
ture used is a Coupling Sugar® of Hayashibara Shoji Inc, Japan which respectively
contains at least 18% (w/w) glucosyl and maltosyl sucrose, between 11 and 15%
{(w/w) saccharose, and respectively between 5 and 9% (w/w) glucose and fructose.

Also suitable in the sense of the present invention is a sugar mixture described as

Coupling Sugar S® of Hayashibara Shoji Inc, Japan which contains at least 25%
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5 larly preferably between 0.1-5% (W w). Wthin the
scope of the present invention, spray-dried powders
wer@sprosiiced on the basis gf an aqueous sol '

a solids fraction of 10%(vv§vv), 3, 33%(WM%T%%WE/B&8°7
(Ww as well as freeze-dried powders on the basis of

(am u&ﬁgﬁarﬁﬂi»r%hlﬂﬁy}’\édctbs@ Mégﬁ4§ 6“/0 TW%D Sdfarose, and

(w he adj uvant or a mxture
nebgiehtns 0% éwavgluese eid fradosbove, | s nor mal | y

di ssolved in a second container in purest water or a
sui table buffer solution wwth a pH value of 3 to 11,

Tﬂmaﬁﬁwaﬁxl aonfend of ¢hé 1 ,420dinkad h&uhdsd Meﬂ?%aﬁﬁrﬁ o2 éﬁgﬁr Phixture

to 7.8, and mixed in a second step wt e act

CRRIBGIng it deastomet i H @-Hirkeed saesharesmderivagvain the csdlyttmm / arspensmn

LN Wenll5 59 ML Ao YR BRGR Rebi 0% o
9B%r @8tv), vimt] gtarttviul @lySprefeRd] £ bweae rso%ozl.ddt 9@)@ (W'/\W i r@&tion to

val of 3t 11, prefera- bly 3 9,
ﬂt?a?PF&%%ﬂ“&W 9 B\eéf’@ltlﬁb |0 Suspensien W) t@ dl‘fﬁﬁeﬂpﬁr %ﬁwntsubstance con-

céxfl%ﬁ@ﬁ bPMtfR P? ot %ﬁm&% ([C%IVQ[{H Yg@gﬁﬁtﬁ %ﬁ? eﬁre)%é))l and

roduction o arac
73 (), ipoderably wwwnd?dm akamoeat(wxwe) bartidilad o Ipyeﬂ&abl@ Rfveen
pensi on; b? one or nore

0 BT AR Gurh 8 Feleatin b Selidpeoitsal eibeaolhrionpt msbension to
b€ e UDSl She bAGd 65 U nfﬁ?der g!oﬁ%gselﬁbnss H(I,%E)Rﬁrg% t(?) erTﬁl%lﬁfc'oY'nl de-

SuUcrose or a sugar ture contal n- one
sciibed plave, theskitlodi mieis ahde thprodse sdhmoual EvspBndicens/to deairied

i8S ed in an ueous sol ution /
Wi p%[r% .ﬁg“(;‘& &aﬁbﬁ’f@@ i F SPIRY BBy g the ferr geReing powder com-
p@d&ionyati ve and 1,4 O |linked saccharose deriva- tives

or the sugar m xture containing at |east one 1,4
O linked saccharose de- rivative are dissolved /

/
TSRO Bllehyr 4 ERERuY P e aueRtr O B8 e of o
drizdeponrdenyas destribedabdvek elithrateba rOmat B8 soﬁdsV@ﬁakéﬁ? sﬁahe solu-
r anti body derivative is dried

qan the anti %gd
ORS8O b dbied/conipARDTREB RS andHSk 9% e el yomfgrably be-
twRBEPEE SR 997, %Wv@)y ofjét%e@gonet E@ ALl 4 %Oﬁa %I?)YE{TIVF 853 fugar

carried out Spray e correspon

mlgl]@@@n@amm@ﬁl least aanbelr;apé)-lihka"d&saeéha?&e/ dedi9&tive. According to a
nl e ture referably between 60/ 4(%

f”‘g'heé I%t/%%{séng%‘i‘ﬂ% %P@S%Ht sati e EaHes st Corarpording proc-
esd]RYardbieRsedaih hadht sQﬁdsafrﬁéig) lofthe tsé}'hﬁor? 9?&5@%&1@( gcgnB?tgged

| east one 1,4 0-linked saccharose derivati
copfping bevwesn OHYi angl 35% (wiw), preferably between 0.01 and 30% (w/w), par-

ticularly preferably between 0.33 and 30% (w/w), of antibodies or antibody deriva-

tives as pharmaceutical active substance.

According to a further embodiment, a solution / suspension to be dried with a solids
content of a) at least 25% (w/w), e.g. between 25 and 99.99% (w/w), of at least one
1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-
linked saccharose derivative and b) at least 0.01% (w/w), preferably 0.01 to 75%
(w/w), of an antibody or antibody derivative as pharmaceutical active substance is
produced and dried, preferably sprayed, whereby the sum of the weight percentages

amounts to max 100% (w/w). According to a preferred embodiment, a solution / sus-
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abl e sugar m xtures are e.g. described in nore detail

in "Definitions". The sugar m x- tares, alongside the
WO 2005012990 ked saccharose deri%ative, may t henPCI/EP2005/004807

additionally contain one or nore nono-, di- and/or

pol ysacchari des, whereby the additional application of
parsionvn e daied,/veith disobdcedndent dof ias legstedner 1.6 @)-linked saccharose

i cul ar duri wder oducti.o Wthin.the
QR £ ek PR G I e P - oS derive
tI&tEOﬂJaQQaSMSD% (vared) %@faﬂﬂf@awd«e@%%@ 9084 thvSAC ERBHPO®] and
whereby the fraction of |actosucrose in relation to

4% dwiwbehan aufihodyreraantibedy derivatise doprodused and drdy nte£erab1y
Sp%%’ /ﬁ,( ﬁf/ﬁe{(’eﬂ)\l\’{%@e Slgﬁ gog];tﬁén %getl%}jt é)e?c%n%ge}/%e%l s%ﬂx%o% oSi' suspenswn

arfidutitditoemaD €00%61(5v/ i) &t redatiohyto Khe §3lidg %ﬁﬁeni_@ﬁﬁ spray solution /
(abbrevi ated to LS55P) of Hayashi bara Shoji 1nc, Japan
SPhi BBPEB¥Pai ns at | east 55% | act osucrose, max 25%
(ww) |actose, and max 10% (w w) saccharose.
According to a further preferred enbodi nent, the sugar
Depentimg@nithe pm@eﬁre aadotdingtosthg arventiost asrdes@jbediaboe] thessolution
uka- (Jl LS90P (abbreviated to LS9 f .

/ s B4 vk peeordiag 19 3 furp imEnagaat aditonaly contains one
or3Rdfe! SHakf geéﬁﬁ@aﬁgy hafiBle v]ag%’eﬁ'l\%lo‘fv)()nle%?t&&@ s3] The adju-
sacchar ose romxtur es consi sting a conbi nat i on
vapfs arg Ichie iy yamnam dcids pepidds os tainsds, mgalsnpcﬂy@ﬁmahb bfjotiganic

at | W|th ot her nono-, di- and/or
acb‘%r?*’sdz may further be used. Sugar nol ecul es
that are smtabl e in the sense of the present
invention are consequently those that consist of

Thy seb@ion / spRENSIEN- tOthﬁginedsd@ngﬁs@ a)smecmiibedieor yitibedy deriva-
t1\?enag'/ ﬁ{afn{'lgééﬁfl(? sﬁagtrlggs] gb%%cé Fl?q BL%{G&& t n%f ‘g ltd; ﬁﬁl?éléli}%lrgéuarose

dekivativd @ afgaf hitxtuepasdihingat Rasfeed;4 bJI Mnlesdnsacdhardse deriva-
25% or nore. According to a further preferred

t“@nﬁb?(ﬁ?rﬁ%contaﬁ@ o)y ERICIPIFeATRing ccids rAngfor gientidrsyar pipigins as
othi&! gd?ﬁ)é}lts ST‘ﬁ% ?ﬁe@exﬂ %kﬁn ta&g%n!:eﬁﬂéﬁlﬂ%&és‘%v@ ;fn% ess B‘Gﬁhe

total sugar action. According to a preferre
preahjmdn wEdtied, phefermblyaspray-deied povedens eliamaenseﬂan yﬂhat tig solution

f Hayashi bara_Sh |
%*réﬁogl.)feg?eyd%%ﬁ EeHiPaFrE raféﬂpléagﬁtslsgﬁﬁi m';fmg ®) ahdgppt 25%
(W}j FBetaBRY At RAG 60O, 9(*%'(%@)” ot 4t RAd ohe% 4 Mﬁ@ed s\.lril,)ccharose

saccharos€, and r espectivel y between 5 and 9% (w
degllvat@@sce' asngal migtursseontaiing @t bajttcablled Drlinked ssesigrpsoieriva-

.1 o t d b
DR PRSP R T SRR PR Ko R SSARBEE8 on
e\gﬂﬂ@ hin@ @ etwienad.ol @ﬂ&ﬂ4%5?@/\0@02@ﬂt5$&41%9&6a1ﬁ&0dy derivatives.
CT/ EP2005/ 004807 ucosyl and/or maltos

S%@blﬂeé‘?juwt%ﬁﬂdg 9 (RReTyacedical s %@atlh%dsaltﬁopep-
| fr t
S, 9y 4 9 0 0, Py M

pasdng apec[ﬁoatiw.e&nyone skilled in the art will be able to produce corresponding

powders and to adjust the weight fractions in such a way that the sum of the solid
fractions amounts to max 100% (w/w). Where the fraction (in relation to the total sol-
ids content) of antibody or antibody derivative amounts e.g. to 10% (w/w) and the
fraction of at least one 1,4 O-linked saccharose derivative or a sugar mixture contain-

ing at least one 1,4 O-linked saccharose derivative amounts to 80% (w/w), the skilled
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5 containing at |east one 1,4 O linked saccharose
derivative in the solution / suspension to be dried
warusnti®oet o bet ween 25% and 49. 99% (W W), pr eber/sihys/004807
bet ween 60% and 99% (w w), and particularly
preferably between 60% and 90% (W w), in relation to
mbknead ihdshe cant &1t mad 109%e(wew) uf kdihoQicidsLs plensilntivnt /subygen-
dr| d.. The active substance con- centration of
Sigfh o djdiﬁ‘? or antibody derivative normally anmounts to
betvveen 0.01 and 10 75% (W w), preferably between 0.01
and 40% (ww), particularly preferably between 0.01
Amiﬁg% vitmther preferred ambodintent tthe sclotionds swpmtsamt todtfe dried,

th t be d d. On the b .
ISRt st s EE B Srhotoe JParAiye 6 ocHem MuSHe coRan-
inflar le® rbh@@d ODRXEd sdchifarsdel deh%h%ﬁ lﬁoﬁhy%oﬁ@m@m@é‘heﬁe as

Solutions / suspensions to be drie whi CTh
a firtheragljuveat. Sobuioas | suspérisians dperagd ayantygeiug atehhose whose sol-

i oo R R aa Ry PRk ey riia0Bel. of

ledshBnd 1,2 DG hk&NsaBEharose Aeti @ive QP higar ATx ARS St BBk g @bk}iﬁ one
characterised in that the solids content of the sol u-

1,4 Dolinked sepehanioss éetiviab v d) betveedn & and 4P .98%d (@t we ehisolsucing and
60 0/
o g et 61 W ih FhARY o Gafiad REDy S o Bt Horive

substangaThe faction 6f 0ibbéy ot ﬂ]@b@ﬁﬂd@ﬂﬁdtﬂ»@ﬁ@ t}ilen‘bra’ei'abl}kedl to
saccharose derivative. According a

my &% (WY, sheishy teum pibe 5?1515@%&&0% %ﬁ\‘méﬁ) méx 406 (wov)-
A@r F’Q gf(fﬁgr act‘fi}eg%t g@ﬂ’ %ﬁ gﬁfségtp ﬁ&lﬂ{cé‘%ﬁéd ﬁ&inF gaoWa@Es %:'E?erably

tion / ens
bwhplraddrymgnami tusadpestt WeewceighOftaciieds ‘ﬂﬁ%chva/ wiy that dfeesuabdiythe

t 01 d 300/ 25.t l )
SOB? @?ﬁgﬁ?ﬁwm@%m OW ﬁ‘?ﬁfav)s%ewﬁff%g@ éﬁfﬁlﬂm tgghe to-
talosrol1§£‘Eérﬁ89)’of‘j§r{tib\6€ of hﬂt%d?%eﬂ@a%fv@%ﬁiﬁhtscéé taqbwsww) and

substance.” According to a further enbodi nment
the rhctianod at lesstsperist @ahrd@d Isecchisioselderivtalivaos @ Bulg?s mixture con-

o dertons | £ cabehéihe dhpdeing R FERA NS, te

skBRA GhA 18%% s ARt Ihéhh Y& fiax 3 05HEA ) BF %bletEiné eihRisblufign Abus-
| east one 1,4 0 |linked saccharose derivative and b) at

pepsigmto Ige &ieth (w/ w), preferably 0.01 to 75% (ww), of
an anti body or antibody derivative as pharnaceuti cal
active substance is produced and dried, preferably
ASpravyew, a ﬁmﬂﬁreﬁémbdmeayme@f)luhb@/ wehatsiorperteatiiedgssngside at
anmounts to max 1Q0% (w w) . Accordlngtoapreferre]d
leashopsl-éhtinked S@B‘Fh@qus depivaliys DSy B poemtaaing at least one

1,0 1@?&0%@9285%33?‘1\%’10@' et 491% PI miore s{:id(‘}}c) dcs o?hﬁ%ularly

cont ent east ‘one
preﬁerablyatm-mlemmna Sobxionsyi/ x&u&p@si@nm tdeemibd gdsignthgeans apndhose

_ whose 5(9 (Js i k%gn %gl’(l:tgljl]lgl:a) atelegs% r25% (w/w), preferably 60 to 98.99% (w/w),

particularly preferably 60 to 90% (w/w), of at least one 1,4 O-linked saccharose de-
rivative or a sugar mixture containing at least one 1,4 O-linked saccharose derivative,
b) between 1 and 19.99% (w/w) of a peptide, preferably a di- or tri-peptide, particu-
larly preferably an isoleucine-containing peptide, more preferably tri-isoleucine, and
¢) at least 0.01% (w/w} of an antibody or antibody derivative as pharmaceutical active
substance, whereby the sum of the solid fractions amounts to max 100% (w/w). The

fraction of the antibody or antibody derivative then preferably amounts to 0.01 to max
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tive of at |east 60% (wWw, preferably between 60 and
90% (ww), and b) 0.01 and 40% (ww) of an anti body
W612087t1296dy derivative is p#bduced and dri ed,PCT/EP2005/004807
preferably 5 sprayed, whereby the sum of the wei ght
percent ages of the solution or suspension anounts to
T (Wieh wryanepkilled methatartowill e dthe tsploids mmlmnthngfpowders

i RS Mtk PrtopstB T 51 AHCE B sue Bt i Fhotons

aboueto AL ISO%U?WWP Wherd the lﬁ%@@(ﬁ?’ [iR @elﬁt@orpt% tﬂé k&8l solids con-

accaording to a further enbodi nent additionally
tegB)oif antibody es an@hodmee\@m@rammtﬂe gl Q%dmhandiﬂle fraction of

oEPURT L IR R Bfrle ORLRUTGRRT syef RuFPH GorfGng o oot

oS4 ncslmml smihaross dbrivatiob aﬁlbgﬁt@ & 80BGAS), tENIMIRK man knows
thgtjgehmers 15 The sol ution suspensi on to be dried,

G ald mgx 4B% Gviv) 196 a;pegmdeamfﬁ@bly a0dir oy &ri-peptide, pasticu-
1Ry BRAEH, o6 Hol AthletEniings BR6G< Wiord orGbeeh A 5P fcipe, o

the solutiombngpspdnsioras be dried, preéfef@blyi spesdd. sacchar ose
deriva- tive, preferably contains c) one or nore am no
aci ds and/ or peptides or protei ns as ot her adj uvant s.

A9 BRey SRE 1t'1§‘¥%ta%r@%l% 3 on o ?Ilﬂ'ﬁg)éol[l er gobtd(ﬁeﬁ pref-

proceds fof the 20
eralply apragted, oxith pohidels:, oﬁ:}na:r B tpeefembly 3.5 td ﬂ,aandt Ikwtlcularly pref-

iy b B 7 8o STERRE Br e B s knyn 6 Meoskiedotzgp. The use of
inbidamik. or R @dnfd SHMs Sés %hff%ﬁ@%’éenﬁﬁoﬁr%llgq;{&(éﬁ’/t%e ancﬁfarly advan-

| east one 1,4 O |inked saccharose” "deri vati

tageoyar mxture containing at |east one 1,4 OI [ nked
saccharose deriva- tive, b) between 1 and 19.99% (w w)
of at | east one am no acid and/or at |east one 25

Thregitingign adjndart hnd ptotEln RofkelfopBabh ahbibddy Wanbibody derivative is

ant i bodi es or anti bodﬁ derivatives. Exanples of
3

typigalfagstermyasd fxpsrimentally) Riederrgd @fmu&ﬁé@ée of dglinyention may also
confPakiH ?a&]ﬁlﬁ%ﬁ R in HR8F to ﬂn?) e d)% OBQru%é: ! ?1 as %1S$er51b111ty

grven unaer rs acco el nven

antlHluiditypwitle rdtersipe Of Sipeaior agpregiy amppreskion. ed |n the art
wi Il be able to produce corresponding powders and to
adj ust the weight fractions in such a way that the sum

S%&Ef’yﬁfg’%im id 30 fractions amounts to max 100% (w w) .
ere

the fraction (in relation to the total sol- ids
Spraghdenng iotarded iovbdy conveatiotilab cspl;aydmtybnsasmaheasamgum $acilities

i by LAl (Sbete’ Bion b vebereasil GRRH oL oo

orGRAIiRE, Thel opfimitin L@RHIonRTEr s}) 14y &?yid ﬁﬂ:eﬁ?&? '&%ﬁ%ﬁ%ﬂ the cor-

derivati ve anounts to 80% e skill
respooding 1pgowlation pat/skmdddsy @Qlﬁsmmtaﬁmmekﬁnmwdt Mdt ishtypically

s B B BV Yol itk ol ThHPasiOFent & A, 06 Wil ‘e
spray drying temperature, which means the inlet and outlet temperature, is further de-
termined depending on the temperature sensitivity of the active substance used and in
each case depending on the stabilisers used. It is usual to have an inlet temperature of
50-200°C, whereas the outlet temperature is mostly 30-150°C. Operations within the
scope of the present invention were performed at an inlet temperature of around 170-
185°C and an outlet temperature of 80-100°C. However, it is also possible to have an

inlet temperature of up to 200°C, preferably 60-185°C, and an outlet temperature of




10

15

20

25

30

sion to be dried. According to a further preferred
enbodi nent, the solution / suspension to be dried, 5
wal2o05g329de at | east one 1,4 £ 1inked sacchar oB@r/EP2005/004807
derivative or a sugar mxture contain- ing at |east
one 1,4 O linked saccharose derivative, additionally
up:mrﬂl‘ZﬂF(D,Sprbﬁﬁibhuw-m&S% degenlittigt diethe sdbiliva@ftacti&e | Sprdydisgen-
suspensi ons deened advant ageous are those whase s

ol -
erp e REGR 908 EoE, Hrayndagof s, Dbty ggound 30- or 40100
pspre? g{?}a{u{ a7, 4be§§q506g) tgge“ % Wé@ of at |east one

ed 'saccharosé vat i ve or a sugar mxture
containing at |east one 10 1, 4 O linked saccharose

deriva bet 999% (W w)
In{rEtetih HE BIhDE 20 Fuids Drjcip heokquig sged gate g normally be-
twRBh DROKY 100 nﬁflﬁl'nbﬁx@YerQﬁ$ b¥@lek ©. lgeﬁld%%%@ﬁgle WidhGRle.g. around

active substance. The Traction ant |
3 mbimibddythid ephtests avespirstor lew pteadfe0ads] m*/b, Iﬁiferably B®A0 m’/h

subfi a8 8 3 P S oip e o Shieh 8RO M Pty °£P’E°“nd

0.87 P /mb e 08 B’m, bd Pr7e Mhe h&®d ﬁr@fw&?t@die%@rtféﬁl&ﬁ?rs&table
preferab y 15 by spray ‘drying, and to adjust the

wei ght fractions in such a way that the sumof the

TR @4 BREy TR0y B s Youhttnt by Bkl e sub-

Jeaéd ﬁﬂhlsb@ﬁml guntladeying Gftciakyiva). IThe prRfusetis teobtaint © sthidard
and the fraction of at |east one 1,4 O Iinked

Te%ﬁ‘é:@é Feptecenigat indarmylations. arefegdy loss thanr2% €8, pagd thereyy to
t

ol 0 10 ARG SE AP g

sitivan temejsbratece, TRIGi(wand difpersibilieu Cl‘ha:emrmhtidm ofothet aftar-drying

PGB HIVHERE SCHE! Bk PrY (el SHEHBH oh Of roBtigpeter antibody

deﬁlVQﬁkQ?S&déﬁ Bl sighi#Radtl gpﬁgrellscﬂ Te! sgﬁ?gﬂleﬁ ad%ﬁv@&%ﬁnce formula-

derivative or -a sugar m xture confai ni ng |'east one
tioDS aftg gref@rabilp Ipmﬂusad: dhwtlrer geoatesady and ster;edamderadmssood@lom (at

o Bk RS R AL bR S b apgne coment o

th@ JYRDERIE BY Tedicd TARE despias felfRlelydSigh iMGAl RE G4V /bNEon-
a) at least 25% (ww, preferably 60 to 98.99% (w

| telptaaﬁercapm qhqugr Stuprisibely, 6 ztdmlm%v(wwe agfobagct pé thstinven-

thrlh E%bll s& tﬁ o%ro elrhs 1H§aéﬁ%%?éga§fxerdlﬁ éhelpr§ e%f ?or%ruéa%oﬁy En under

\;\Q//fp@lhﬁﬁl@ﬁl%céﬁsfah&%tage,coﬁiﬁubﬂs between 1 and 19.99%
w) of a peptide, preferably a di- or tri-peptide,
partlcu- larly preferably an isol euci ne-containing
epti nore preferably tri-isoleucine, and c) at
>01% (W w) of an anti body or anti body
Freerei drgingvel amieplsasoiettetdaadie parfanmed ascdydingnioethe description

AT TR PRSIV T AR
schAT ist@idave 1 993 NTIRY BERPARIYacRID WilsBintQarfdt Shlart®olR¥r antibody
derivative are normally freeze-dried as an aqueous solution or suspension. Considera-
tion should be given to suitable concentrations and pH values. In a preferred formula-
tion, the antibody or antibody derivative is initially dissolved in an aqueous solution
with a suitable buffer system. The pH value of protein-containing solutions is gener-
aily from 3 to 11, preferably 3.5 to 9, and particularly preferably between 4.0 and 8.

The pH value of the solution must be set below or above the isoelectric point of the
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WD 2005/ 112996 41 PCT/ EP2005/ 004807 74% (w/ w). Anyone
skilled in the art will be able to produce
woorooesipsdi ng powders  and 4P adj ust the wei @Bt/Ep2005/004807
fractions in such a way that the sumof the solid
fractions amounts to max 100% (w w). Where the
aititady i/amtibody d@lativ@nt D séddfd teohtdines Ahd dGueai or taeMixture of
of antjbody or_ antibody derivative amount's e.g. to 10%
syitablg) adimantsie dispoleed léirpw;q!st waéﬁr oF @égttahlmbufierzsogmpn it pH
r Y R
VIEEEFSHIRE, BRRU pistie AR e FP R B e in o
830011(351% (mtﬁed)wﬁlt the p$dftb]|n| selimrcsan Fisatiwsthe tdlationwitl jiﬁ]reﬁdﬁhter or

O% of a_peptide, preferabl
atsyuﬁab f] eaéo uBgQ {N‘l@ljl,_pl‘ll gp]uy oﬁﬁép é,l,am'pgera@}y 3.5 to 9 and particu-
[ t I
PRI IRG 6 b O BRE klfiro REa DRI SRUMbIc oja solid
cahténtglare pesfeen a4l mds’jtﬁ)"/a(/\eﬂv) fdfobablabetomery 0.5aind 20% (w/ing, and

r od y solutions to be
Pﬁﬁ?ﬁﬁﬁygwg?%ﬂ%gg @%S ESEﬁgg%*’ pH val ue of 3 to
11, preferably 3.5 to 9, and particularly pref- erably
4.0 to 7.8. Suitable buffer systens are known to the

Theksdlntids prertheT freezggisiedfin aicoveytional commerapd ficezedityts sach as

thséﬁiﬁﬁ Sl PN SR B SO e B R

zi%enf@ﬁble asiith@nké. MR Ypréduchiitd ﬁ@é}h-éiﬁﬁdﬁﬁﬁg E:Bﬁ'dérsor cake,
|y determ ned experinentally. Preferre

Whl@ﬁnhﬁfatteu apy Judhertriecessin@is itham redycedlis size dw atsuitable process in
r to inprove powder properties
Ol%&rt%%ggwggé&é&%%‘gﬁ% &?20 and fluidity with retention
of superior aggregate suppression. Spray dry| ng Spray
dr g@l S caré ferd out in conventional spra ryers
Ikﬁ% tugesyin the,freeze dryer presexpramentally aﬁtw@m geperglly range
[ b
D D L0 AR R 3y o 1€ efrfedpresour
paﬂargletmg in dspieatze defey anbeeppmdsmm of h@*ecdHto 1(HS pnlmil A@er their size
fornmul ati.on and shoul.d_be experinmental | etefmn
fes&ffihops %Fffﬁe%%ﬂli‘ PHQi FOR@OJFons TN 06 Feh RgblHbieRRA 0 2 seo-
es&dle @EB (Berlirlin g? etheéPp Bs%oi@ 1to E}Eﬁmsbt”uhﬁgﬁﬁ resT(lIﬁl water

spray dryi ng tenperature, nmeans the inlet and
coptent ef lase thpor 206 UWéw) is tlfeuﬁonhelau@tw andethmeh}scﬂo dreprendiboth the
senS|t|V|t of, t e su sta

anBody S R o SRt i s ronitn SRRt A ity

and Sk rsﬁEllltyS THS bl ditichsbFiee AferidiVil pfRBIRGHA: BE Bcletted in such
50- 200C, whereas the outlet tenperature is nostly

a woy tebezereystiemel GapraipinKions posignificapdy Bcresse pr esent
invention were perforned at an inlet tenperature of
around 170- ‘

Properties of the spray-dried dry powder formulations

The dry protein-powder formulations produced within the scope of this invention
have a residual water content of less than 15% (w/w), usually less than 10% (w/w),
and preferably less than 6% (w/w). The spray-dried protein-powder formulations also
preferably have a residual water content of less than 5% (w/w), particularly preferably
less than 3% (w/w), and most preferably between 0.2 and 2.0% (w/w). Formulations
with a low residual moisture content generally exhibit improved stability during pack-
ing and storage. The dry protein-powder formulations according to the invention are

moreover especially hygroscopic, i.e. they tend to absorb moisture from their envi-
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185C and an outlet tenperature of 80-100C. However, it
is also possible to have an inlet tenperature of up
wWDao@00m9s pref erabl y 60-185QG4 and an outl et t pOPErai00E807
of WD 2005/112996 42 PCT/ EP2005/ 004807 up to 120C,
preferably 40-105C, depending on the stabiliser
rohmant iToravoidpthiy buwid ;gﬁrd}erseetra hkyallprsested d6 caitaifierp Eﬁﬁl&lsrb&lster
OL aroynd 29-150 preferably around 30- or 40Q-1
Pagk§ enspripg exglusigry rbgme mpistusg Sugpyisingly, iigyas fognd fr Sil@@ﬁed
foHﬁhlatlélsléT O%ﬁﬁ?scﬁ c?tf &k ilhtidy RS ﬁ\ 2;@)9&!(@% @Ven zgtei one
Dryer, 1 qui rate is norrm tween 0.
memtHl’ sl:(pen aﬂotage raf 41%eélen%ﬁadtiyhhatd@mnﬁnﬂstaiﬂei ir3@rmd éfitioth pro-
such.as e und 3 m/mn. In this context, an
te‘ﬁ‘ssquﬂlif’BPdaﬂ‘@%[’ﬁﬁi’e of 20-40 nB/h, preferably 30-40
nB8/ h, such as e.g. 38.3 nB/h, and atom sing flow
rates of 0.3-2.5 nB/h, preferably of around 0.67
Thqytablhsfm@sffms hf tlar&djmmms desortbed ﬂnaxwearp ablean nrmienbehe protein
suit abl e. The s

artX cuI ‘ﬁ @ ed anlg[ (%?%n?t
t5 ?gﬁa‘{lﬁl% ?P(S? WPg gpd 'Slgeo PFSO R qng, ulations
5P ﬁdgbdnddeﬁt tﬁg abSende $GAIarS Tornf a%ﬂégdﬂﬂi foad lﬁge e t¥htN Brocess-

purpose is to obtain a stan resi dual water
depenteahiacions penhnasl et shear siices, endideyatiration ahihe aiogvater inter-

ool 0 abAERARA R o B sl Bkl ey rving and

subseaaént tafidn dikings upi to Ardu@d 158 % tal ggﬁgatéé)mrdﬂhb YouBO df storage, the
dlsper3| bility. The condltlons of the after-drying
abgnse &4 éhwghﬂlﬁ@g et dglliof psefeins givga yise fymassive aggregation
or anti body derivative
(Odoeg&gg%!gg(f%ﬁp?(? 2%91?:1 Qéé ase. The spray-dried
actlve subst ance fornmul a- t| ons are preferabl y

furt.h rocesse and stored under dr .
e’FF‘g PRI -gried fostufadions v e Hiventiohiypanfpst e the ure protein
foﬁﬁﬁ@ﬁorgr YeNBIPbOEES e The Soribfor B §é§r‘é§at&0dﬁe? Bbra9fdrying

powders to be reduced further, despit
andeﬂoakaep ghis toi glvernilaw dével evenl wadlerwatvarietyoof. sttn@gc sonditions.

after spray. dryi.ng. Surprisin . th u t.s whi 0
e et yiog i hisedienh i sying, iy okt PS afnd .56
agPfeght@l i i b PeETEPEd fRMAR o) it BshtRkelaé@d 4.0% aggregates

ormul ations, even under non-optinmm process and

in pursrragtsinciomailationss Under rartienasl Wlmﬁmgy ronglitésms (40°C,
75%@ gegffﬁ%%t t?lgmﬁhgf gf fo‘%?é& Qﬁra%g o alghﬂg ﬁq?@%gécg%ﬁn%létﬁgs show
cldas ahiparionity \ipsqass hﬁ‘fzﬁ‘dmrﬁlhEO\f@ rak@@lﬂgﬁﬁli%b 0v61CﬁhafImre protein

St uttgart 1993) The t herapeutic act i ve substance an(%
formplaiansHamymel anici Botkp agaesenisa asveelhas ke dafnajpgous refer-

enbd §6ARI1LoneHithSrdAI R dfvafy dhid BdPiintazd SOREL Barticularly
e o & B

era tion sho e given to suita
evialent mnthe abmpadscandadeHvitiathecformblation giveh e E&atnpbrﬁhﬂlha-addl-

tion of tri-isoleucine in the spray solution leads to significant improvement of the

aerodynamic properties of powders. Surprisingly, only the combinations that contain
at least one 1,4 O-linked saccharose derivative, preferably lactosucrose and tri-
isoleucine, particularly LS55P and tri-isoleucine as well as LS90P and tri-isoleucine,
are able to safeguard the protein from aggregation (only 0.7 to 4.4% aggregates). Nei-
ther the raffinose (12.6% aggregates) and hydroxyethyl starch (around 18.6% aggre-
gates) used in combination with tri-isoleucine described in WO 01/32144 nor the

state-of-the-art trechalose described as a superior stabiliser are able to protect the pro-
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tion, the antibody or antibody derivative is initially
di ssol ved in an aqueous solution wth a suitable
whubdsan2®yst em The pH val uessof pr ot ei n- cont apOi/BER005/004307
solutions is gener- ally from3 to 11, preferably 3.5
to 9, and particularly preferably between 4.0 and 8.
teibhopHggedguorn findeh @agtiehilatly ahalieigingdeonditionbéd ownbihation with
above the_isoelectric Fo int of the WD 2005/ 112996 43

tripsgleggon 0 Bofb 4180 7 LS at-Fissgleuping nforpudaiions r infarth oL SHOR-tri-

n agdi. -
isQleRGROMOmEARIH: 6o dpBenr2Clekity Havaiadbolll B & Blocharose-r
iselemdind formiplatiba (5 681 agdregatas) tuld a spidhanad-lsetosé-tr3-isoeudihe for-

ef er 3.5 to .and artlcularl refer 4.0 .
it 68 85 aftroealed). i I B GHO SHERRSR TP (Lo T lqpeside
sae@abdsk Oflso Edrlidthd ¥p td 592, IR4IAET R %Arg( fAd rcss%tthmh@ﬁeg%véef

a suitable buffer solution with val ue of
fepr exfested by yh@reBuciog ngadabtcpsarm pmtem stalbliatyprsefvercamlpynsated in

. 5. IS t .to the req ds content.. .
it 19, 0gined stedfero i irivaeS Bl et Roaig foctipg of lac-
toRR¥escWh \We s@ﬁﬁfr&‘d’t%ﬁ'o\f tlli@fo‘ﬁﬁﬁﬁtlgn % arf n?&%hﬂ%‘@geo@rﬁr pro-

articularly preferably between 0.75 and 15. 0% (w w).
temgstabilety {esteiS99R dompudatidneh freeze-dried in a

conventional commercial freeze dryer, such as the

Christ LPC 16/ NT Epsilon 2-12 D manufactured by Martin
FdnlasionSehichedirimpciklatitelp gﬁ@m@@mo@é)ﬁlde@pambﬁaﬂy Bestabilis-

The product is a#)rote n- cont ai Powder or cak

ingpraitionselope avegh gt 441G, Heto qslaae@@gmp@ Y)i @re@%ha‘fee@dﬂg@écaﬂt

s Sedl o B i RloRyBY BRASR, BLIREUEE ik 1y tem

urﬂemuclamldepmmdlarmmmgé gonrdpiann‘(es g.bnarydarghp et abiinyd Eiéfﬁ‘ge
bet ween -70C and +100C, preferably between -50C and
+40C. Preferred pressure paraneters in the freeze

Aﬁéry wikrBtch REIRRAT 6y Bur M0CeRsOstbfhgd Ahder ™A corftitid®k at 40°C

elt size reduction, the freeze- drled protein
(e@mhhnatedt stomage sebiling, thegioedabformeliions tedainmga $568 @d Cou-

ol SRR i e By Ak ontnbedl conE (PR 13,6 tapere

(PHridulddy td8orh &htholgl& efnhgdvadys [@@odddPI 08% aggre-
%h t he antl body stability gﬂ% pgl\g}\‘jder pEopertl es,

gatasbh as glass transition tenperature, fluidity and
di spersibility. The conditions of the after-drying
process nmust be selected in such a way that

- ARgOVRgah apingffollwedbp fRirveesstvape ahduridry canditigns at 40°C

i ncrease, 25 Properties of the spray-dried dry p

(vepraizied stesagen éta@ﬂlgv)pﬂ& a?wdisom@ﬁaﬁleva%t@m&% PA88F and

- CRIpRAY Kodar ik HidtinEiShAIPR WP ghdale LAYER (P8kind 1.1 to 2.1% ag-

gregates), particularly in comparison with pure protein powders (around 13.2% ag-

gregates).

LS55P (80%), isoleucine (10%), and IgG1 (10%) formulations with a fine particle

fraction of around 35% show aggregate contents below 1.9% after vacuum drying fol-
lowed by filling under nitrogen after three months’ storage under dry conditions at 2
to 8°C, 25°C, and 40°C. |
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have a residual water content of |ess than 15% (w w),
usual ly less than 10% (ww), and preferably |ess than
woo¢sw1gges The spray-dried pgsot ei n- powder f or pul/stloens4307

al so 30 preferably have a residual water content of
| ess than 5% (ww), particularly preferably 1|ess than
L395P( (80%)), trafzdlentiat (10%Y, anhdbiG1 PRIMERIMAlafo@naitR aQIMAD of
(vv/\/\%. Formulations wth a | ow residual noisture
arppnet 3R myendet Bpe parbiglaiftseiion ebttedfist stsay dringsbe v mgeregate

-1 rage. The dr r of el n-powde .
PR PR F2 28 A DpRSRYE, By RGY BRGergytuaera, ater
thepeeithd’ | syorigeoimise @B/ donditiofis af HeY U Rdd DI° @ BEDEF:regate con-
noi sture fromtheir envi W) 2005/ 112996 44 N
tepiEPeiop b 0% udendy storegerenditiompatA05¢ 43 menths sehikity).
powders are usually stored in containers such as
bl i ster packs ensuring exclusion of airborne
Afrei steurmenthSiopen storagk Yt ardundeddof aelatdvd alr Imedidiey agd 25°C (1
foggml atio s_ofgﬁowde_rs accor di ng to.t he i_nventoi on
mMERLGS QnFa S&EMML he gResHiedr k1o PoldE %) ntsitshleycinp 6H) %) pd deCl
0 : i g, . Do .
(130 ESMNBIGLIYEG ho T dredoRTBIRL BBl |00 3 Bhorost
matebithé sannlpweMMADI amhnd BS jad) andtht sardekighifine gahetecfraction
are 3§I e to protect the protein fromextrene |oadings:
(agpypel 8G-94r ay drying and storage. Pure protein
formul ations spray-dried in the absence of adjuvants
form aggregates to a large extent. Process 10
LInePe(deit arfdalgGir 6108t)cformslatiend withhe MMAD efarowmdd3.8 pm, a
denaturation at the air-water inter- facesogi ve rise
(3

MM sharioupd 2i8aHmyand a finepasiitlel frectam el paeung24&s plterspraygirying

r [ theaf L Eer - ' ( . _

sh P Rt G bW 58 WHE 220 1Bl B lf drvipg o
lowbd epdilind uidee niicgbn bited i didhit encliled’ Istopdgenmdeednyscondi-
.gives rise to massive aggregation (of around 11.8 to
tiogs gt tp 98 395 GaghA 4§ Esdnd I months’ ataky).r ed spray-dri ed

formul ati ons of the invention, in contrast to the pure

protein formulations, are able both to reduce the
LIOPn@0YYnisofeueigg ( Eifa), emd dpGar(10%) dyrmblytiony witind fing particle

kee his to, a, ver ow | evel even under ariety of
fra$fih sgar st P SHeY dvie hion asreatecipony aefaw 60 ndh.1%

E’t%’e%}‘%ﬁ& VAo Rffloved! RittFpeA TP S d
res?!éS% 0 agrgr egat eslq,?%gr mi n‘)@tﬂhﬁe{Y gFe glf%r%{j %odrgr?ul at oﬁg,an

thien monihs’ sstorageo uadesudry condivionsygtr 2dats8€, 25%C, pmdedSEoflednd 3

f or nul at.ions. Under particularly challenging storage
m%rgﬁsdish%gﬁg.moc, 75%relative humdity) of forced
storage stability, the preferred fornul ati ons show

cl ear superiority éag regates of around 1.0 to around
LSPEP (8§ %op\teiriseleecipg 1@%& adigt! fi¥milornplefiens with adMAD of

ar(g'ugnpédtr 5 Qi Ea@ ALY RHRE BRI EbInPS3 9% iR YR HrREE WRow
aggregate contents below 1.0 and 2.3% respectively after vacuum drying followed by
filling under nitrogen after one and three months’ storage under dry conditions at 2 to
8°C, 25°C, and 40°C (1 and 3 months’ stability).

After one and three months’ open storage at around 43% relative air humidity and
25°C (open 1 and 3 months’ stability), variations in the LS90P (80%), tri-isoleucine
(10%), and IgG1 (10%) formulations specified above further show low aggregate con-
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25 ence fornulation with trehal ose as adjuvant. This
advant age becones particularly evident in the
woaopanisen made with the fognul ati on gi ven i poix@0Wi004807
4. The addi- tion of tri-isoleucine in the spray
solution leads to significant inprovenent of the
teats helbyinaoiued P5UPaid 0.8%. Afficp opyep H&ﬂﬂg?lﬂi@MMADgil'aYues @ige be-
t he combi nati ons that contain | east one

4
tween B Mead %%emh@ddb@ FEErvalpge b%téleelpﬁl@ﬂ@d abpynd $5.9%. After one
b RS Fhfe TR bt 45 uaeRRUE U L R SHC e Formiialons

spetified SR UGHRA® showsthaBNIRIAD vaRES g#ém 4.1 DKL) dhd a high
from aggregatl on (only 0.7 to 4.4% aggregates). Nei -

fineparticléBractmhf(pioose 62.320 693%ggr egat es) and hydr oxyet hyl
starch (around 18. 6% aggre- gates) used in conbi nation
with tri-isoleucine described in WD 01/32144 nor the
Tieb@dtevafatibh en Wid sprhe RS CoiRtdils! POHdas whi fdr&bly have a
stabiliser are able to protect t he pro WO 20 /112996
maﬁmpmmlﬂpm%ﬁﬂm ®f lesséhan 2G pm, ag@we@atlcﬁsrthmb%um can be
chal | en

ok AeBldide fork parfa A p P Radistdhy TOFR paisled gcording

to ftﬁg fﬂ'&lzﬂdn%e ANHednSartic?d Qfze bF 'less iRl ey ann @referably less than 5
formul ati ons al so appear clearly advantageous over a

umatatiadabeprefarredi asopaticlen wnhczrmeldhaﬂi paticleSi£%f less than 4 ym,
aggregates) and a saccharose Iactose tri-isoleucine

anfiélaorspfﬁfwa Ty dess (aarghe a@g Pagist f'égw W&n pagtigly dipmptgreof 0.1-5

i Bler i 24 bl 2bn AR S B0 RPN W fordBr ERPRAR S, HeGorre-

spbﬁtﬂhg bﬁﬁcl@ggl%tlhik@d eﬁm ﬂcﬂ%s;ﬁ?&ﬁfet;ﬁlﬂldl% Eﬁtﬂi s U Cdchge, with a
| actose on protein stability is overconpensated

?e mssaﬁatdyast He um.Arhe frictire greferatdyi amesatsde of 1easti hpéo, more

Pfg‘iaﬁlﬁ%fsﬁ’ff{g %O%{g tﬁplélfo}r‘egﬁrtﬁtﬁraglgy g%atqgaségg‘zou ?gloré Brehgﬁ)ly
to aﬂneamg%e@mcm@ﬂy PreferaBly tb 8f Bags 50 b 6%y (see LSOOP

formul ations). Fornmulations which, during relatively
short-term storage under parti cuI ar| y destabilis- ing

SRR STSHERL  SCI ALY STt o

-médigDhodRiattc palich digmett QMMAB?. Tikepaticdiee aoording tthehe in-

long term 15 under nuch njlder standard storage
vegertipiefasthdy havega %Mé\Q/ sapllerthani 0 gme g praiyrably gmadier than

f by f Kk
7 0L SR R 598, I VI
snﬁa‘ilébihhh 5% pn! BrerRAYamalla i SuinoRANGAGE @lréfbxragwbs'ﬁ%a'ﬁer than

Cou- pling Sugar are distinguished
4. ﬁggr dhatpewdenstdesdribed ai thenkathplestcan Be 2%@991 thﬁ @:orrespondmg
gates) @grticlarl i n conpar.ison with pure pr.otei

Qushinie £OMRIRALIGH 08 OPHINES JPray f)glilg gﬁ)ﬁs and ap-
prgﬂ @geléé% olnoé.’l‘ﬁdc&%el{tf’dﬁfmé’\%ﬁ k&iuvaliOhaYediHE 48 thd{¥ention. The

| trons at
addition of amino acids and/or tri-peptides particularly leads to improved particle per-

formance with an increased fraction of inhalable particles with a MMAD smaller than
7.5 um, preferably smaller than 5.5 pm. Through additions of isoleucine and tri-
isoleucine being made, inhalable particles with a FPF greater than 28%, preferably
greater than 40%, more preferably greater than 50%, and still more preferably greater
than 55% (sec EXAMPLES), can be produced.
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(vacuumdried storage stability), the powder

formul ati ons containing LS55P and 25 Coupling Sugar

way ®oshiigdos ngui shed by | ow aggregate contents paf/@phoeko04307
1.1 to 2.1% ag gregates), particularly in conparison
with pure protein powders (around 13.2% ag- gregates).
ThEpSRIr88%brding & 6 Ghveatiéd Bmordiebr kEhhidilWby a %lass transi-

fornmul ati ons with a flne@tpartlcle 30 fraction o

tign dnerate,ofabeash 49 €g areferabin atrleast 5BTGuimoreopreterabls at least

{
S35 STt b e N0 CL Pl AR PG RO o gt
tromsitRa, teRpéiatuad df 406astWB°20Thé FddBbnsifon temperature of powders

PCT/ EP2005/ 004807 LS55P (80%, tri-isoleucine (10%,
aCERETING S the THRRTipR RRAralty BRQUAF thiQutaviidBCoflhe AR dngengion

%r x 0' B cBAs gﬂ’cﬁ!/(ferg %%5/ gﬁerﬁgﬁnga/ é@ygg é%Bﬁt%%mg a

ow aggre
pheaunamutlchl VACtmep Mbﬂammﬂdh;&%ﬂ L$35F, undl Eouplig Siganoatdeiling

Sthr gfg%hs' Fpra e.under éﬁcondltlons at 2.to 8C,

ugay So B@eLehy theyg %Slt&wnten@e ¢ amgupis e 20800 srare, pref-

elﬂmfy, 18 bRfRGE 4(5%53' gd-ensr 1 é}%é&dl nﬁ%@% einfea Jembodi-
roun a

one nonth's open sTorage at tive
mgmty thqrtgh&;httapsmm @B Eratlre amotits & 65€hand atord, iprgferablyhe be-

P.,(80%, tri-isoleucine (10%, and Igd
tw(e%s/é cgg%'lﬁs%ﬁ} %1‘5% further show a | ow aggregat e
content (around 1. 3% at approxi 10 mately the sane

Iow MVAD around 3 8 m and the sanme high fine
nd 59.6% . LS90P (90% and

%‘”4"*2%@8%‘{%@{%%&% Vi 4Ry Beaoithin gt
drag,qmtérasgpﬂaabmlmcﬁm@ﬁa wediting mﬂa‘iarﬁhow aggregate
contents below 1.2 and 2. 2% respectively after vacuum

drying fol lowed by filling under nitrogen after one
F:%E‘z@ g,{l{% WiBRAt hs' storage under dry condi- tions at 2
d 40C (1 and 3 nonths' stability). LS90P

Po(vﬁi&% gani Aal Buigltersat{veD Hrodaned bygtsez¢ 86fg athranbwihg polyerisa-
O fraction of ar

fi rtjcle ou 8% spr a
ticgy {FF‘?] GX%QW)QS@%%@ ShERRE 40 D85 GRREKS RAfrisa wad por-
fofrB&PRCIE WEhM et WA cHREHYBT a/yﬁl%sfo‘?l Lﬁir%tﬁﬂsm/tﬂe' lb/bf)}ﬁﬂsatlon

under nitrogen after one an three st of age
vidindlbe Lyophilisan din |aksnsbeaelfievtd@nsyz:pulzaﬁzeddndsmame(mlllamncla as

BB BB g 5. R0 sl e o

es&ds (sR Bater3 FROmMehAFikiBe 6Patfios).e fraction of around
53. 2% after spray drying show

Properties of the freeze-dried, pulverized dry powder formulations

The dry protein-powder formulations produced within the scope of this invention
have a residual water content of less than 15% (w/w), usually less than 10% (w/w),
and preferably less than 5% (w/w). The freeze-dried protein-powder formulations also
preferably have a residual water content of less than 3% (w/w), particularly preferably
less than 2% (w/w), and most preferably between 0.2 and 1.5% (w/w). Formulations
with a low residual moisture content generally exhibit improved stability during pack-
ing and storage. The dry protein-powder formulations according to the invention are

moreover especially hygroscopic, i.e. they tend to absorb moisture from their envi-
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aggregate contents below 1.0 and 2.3%respectively

after vacuumdrying followed by filling under
wnizbgsogsne af t er one and threg nont hs' st or age putrdenoFboyso7

conditions at 2 to 8C, 25C, and 40C (1 and 3 nonths'

stability). 30 After one and three nonths' open
rogineftade abidathizy @ﬁbh‘lﬁ%de@ @b uvealBi storBdl A Edritain@B duch2BGlister

(open 1 and_ 3 nonths' stability), variations in the
PackogpuiBR sfclusien of didpegandieurg 109, and 19G 1 (10%

formul ati ons specified above further show | ow

aggregate con WD 2005/112996 47 PCT/ EP2005/ 004807
Theestaldliding offects ofltd 4 ibmBridsaibddoher dre rab&ptb gyrotectythe grotem

t he MVAD val ues_ ran be- tween 3.9 and 3.3 mand t
frqpreNEATIG reRTEE VINBIRE At &rsslsg 6né) Fiprags. Guge NOE"éF Hgutations

frf?%ﬁ-itdgeé i? B‘?enab%&?(fea&eadﬂvaﬁ{s %ﬁr@ﬁ &8 & b‘%(eﬁg@'ef( ent. Process-

Ity and 25C, the’fornu atl specl ove
ddpamdehe factdrownchned heak\hBarvatese sanfl aleoatnrtidn bt the a’ir—ﬁratc) inter-

.a high 5 fine particle fraction und
fagp i o B R R LD BUTh 1 e eapray Ay st drying In
th€ endid bpﬁ&ag@qwgtgs%nm% ﬁﬁﬁilﬁhglﬁgéfram@ll @df tHEE]g'bl@ﬁls gives
particle size (M) ' ess than preferably | ess
risehamasgverpgaregation (N)i%dtggl@eatetﬁccor ding to a
particularly preferred enbodi nent, these particles
according 10 to the invention have a nean particle

Tied Frefeded R Se-EHaN fofmBlaond b £fhe idintioh, 68 Tohit@ t& thef‘pure pro-
Particularly preferred are particles With a median

tepefprmalptéons; 216 able hodisto reduas the fpamatiomef agaragalss efterfxgpeg dry-
ink 838 1 13 s B Eheb Al 1&Je?§v§r \ ePcBng%ﬁt Q&Ta%é C:iitions, Under

I aneter m pre a SO be

papuimhﬂaedmallbﬁgﬁg fstodgeedondivioas! i(m?m; 75Vheel gtive chunsigioy) b fnfgreed
particles are_m xed WlaﬂH non-res | e p rticles,
StABhARTE; ghe frarzediried apf ipylverized fy apbiizes Sloseclg syporiority

(aF a;tes @“ ﬁbun-ﬁhFZ kg Ql%*] 1 sPH e BB lpﬁre?mfégmto rﬁagltaiﬁlt)tlls (around

nor e erably to at
lw,ﬁmggregﬁtes)adslwelt ms ater lap aﬂalogﬁ%reﬁ:tedcb foromdatipnefidh wiahyito!

t | east artlcu arly preferably to at | east
335’81“6’?‘“%6 uﬂé\égé%g &8@6&% ‘medi an particle size (MD),

t he |nhalab|I|ty | argely depends on the 20 nedi an
aerodynam c particle diameter (MVAD). The particles
Famsbtighnighich, during nelativelpsherhrtqometaraghinyen paticulanaestabilis-

inf Poal s QG e o0 oD P b ol B ¢ igpont

stabiliding bfFect Wnt the andulfiiehted PRIteIRY, stabillte Idpiteifd B e abigyterm
smaller than 5 m still nore preferably smaller than

ungesmpeh mildensandardsterege pandiipns fe-gtaac oAy akarenpd HEC)

produced with corresponding 25 particle sizes through
t he conbi nation of optimum spray drying conditions and
AB@-freeze drying, pulverisation, and equilibration followed by four weeks’ storage

under dry conditions at 40°C (equilibrated storage stability), the powder formulations
containing LS55P and Coupling Sugar are distinguished by low aggregate contents
(around 2.6 and 4.6% aggregates), particularly in comparison with pure protein pow-
ders (around 15.3% aggregates) and an analogous reference formulation with manni-

tol as adjuvant (around 11.6% aggregates).

After freeze drying, pulverisation, and vacuum drying followed by four weeks’ stor-

age under dry conditions at 40°C (vacuum-dried storage stability), the LS55P and
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propriate selection and concentrations of adjuvants
according to the invention. The addition of am no

waGheka 1206/ Mﬁ—pe%%%m%%%%ﬁﬁzoommm—

i mproved particle per- formance with an increased
fraction of inhalable particles wwth a MVAD snal | er
cé‘gﬁiﬁtg Shear Eamﬁﬁﬁg%%w forfiRldidhs taféa(ﬂstﬁrgﬁlsﬁéd Eja 16 gggregate
addi Ti ons of 1soleucine and tri I sol"euci ne
comtenits, (aiquind|1abdnel paYa dggragstes), phrtl&ulﬁﬂﬁ iy c@apze'tson Ma‘ih m@/@m-

ﬁﬂvaw?fwfs g 1§S“f%gg&€$ages§°° R T

Ee?%g{!i{laﬁ d15. D% apsre d. WD 2005/112996 48
PCT/ EP2005/ 004807 The gowg&%g according to the

i nvention are noreover distinguished by a glass
Thd 8RS, Q grature of at |east 4OC Heler ably )
T SRt B NG Bhh ot Forp SRR isfnbuiatf Sy PoHransi
tidiDfethpefabire ot Yeast 40°€RptefBidbly LAkdst gm@r:hureg:rreffefa“obe@t least
5|powclers have a glass transition tenperature of at
“Eadbe ghes tramitio ggyeratun of prwdens eapradiag de domvpingdcger-
alr?oﬁq&lg@_di ok e{oglrl‘ggg ,?P%%S ?%égﬁﬁﬂ%?de :é zﬁc{m&i{l& aEe% He pre-
scabineartian goowdaply, algy @neeab bywd@ﬁ,qyefdfabt}dﬁmmﬂemé and pulver-

- cont ai ni ng a phar maceut i ca apt RY; subst C n
iz lory, sRBiBIniAh A PERURACFYFaSAgAC Y S@f&;ﬂnﬁﬁgﬁ%@ugﬁﬁs and

C(Y\%)?iﬁgbguéap Qr9C8Stink" S‘l?%gt $ oﬂihEl%H? Qhétdidss @Q}Efﬂ%stehﬁyerature

nd nore, pref- ween 45 and 60C or
aniougkseto. 40ﬂ€cand anorg, prefeeabﬂwta tweqr éﬁf end @ Cembtugher18ccording

o et Bl ok b s RS AL IGRRE AT Ssoc
andir8her reﬁ%lly@a&ew&nos‘s atnh%osc%awﬂrweﬂ powder The

pomders according to the invention are suitable for
t he productlon of a nedicinal 15 drug, preferably the

4 r,od éﬁé o P TE icinal inhalant. Freeze-dried
-J%%§ﬂ€rsiggm§%rsgtan—also be alternatively produced by
THe RevdRrCictbidghgiotthe BIvButidicarp whivadld Hathelproducisref a medicinal
‘exanpl es In the exanples given _in this context,
drpgm@fmab t the Aradastineet a medicigaliabelend. ¢ he si npl est way
concei vabl e by nmeans of a spatula in the
Iyophilisation vial. The lyophilisate can al so be

D&k vding vemle tpestiorn abl e m1ls, such as
an attrlt baJI mll, rod mll, norta 1.l
The gprgvedr pqw CpaFrkions ascording t(bfhgcmve@ggg &an @g g]asmally ap-
i | -
plﬁ? lﬂt?rﬁeétl)}: 552%%83’}1?15 HE E(? E lberélrdl{'g e&gﬂ%r )}HE)%% dPel5E, QREF febSifstitu

tichp imthedbino 0§ aﬁhmldm Spr@ﬂleai atopupts rTl'feonhaJa‘fafm pmvders accord-

mg tot %?r?vden 01% I(?alm r|1q be app‘i)l%g b?(fmetalﬂé of llcnr(])\\gv%ns 4tS-0f-the-art inhalers.

Inhalation powders according to the invention can be applied e.g. by means of inhal-
ers that deliver an individual dose from a storage container by means of a metering
chamber, as described in US 4,570,630A, or via other apparatuses, as described in DE
36 25 685 A. The inhalation powders according to the invention are preferably filled
in capsules (to form so-called inhalettes) that are used in inhalers, as e.g. described in
WO 94/28958.
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have a residual water content of |ess than 15% (w w),
usually less than 10% (ww), and preferably |ess than

wolmbWivds The freeze-dried frotei n- powder fop@EptkdbhRdseo7
also preferably have a residual water content of |ess

than 3% (W w), particularly preferably 30 |l ess than 2%
FrtMenoxardes Hpﬁltam%qm%laye Bgt gﬁ@ﬂﬂ iPU8 od9E, 11355%8(5(\#78@ 049,

For mul at'i ons | ow resi-dial noistdre content

oy ir e 94260 x Futher $u1§abkweﬂ1abtsabrel kogiem i Pa e g US
5 806570 GO 0 1 Dt oRel i i BB gt

ard YIgSoibedi KR 119 985, ERety2t59B 051 a6 AP0 RA] UBIsHr®sf rom
their envi WO 2005/ 112996 49 PCT/ EP2005/ 004807

ronment. To avoid this, such powders are usual ly

TS Bh A RIS HTH: ASehlonShEbe pBRT RN idslor e
mhﬂfeﬁhi(ﬁvrolﬁy tH&@r&pijldﬂatﬁﬁiaﬁleCtﬁfghfrblﬂﬁiﬁbr@e(rA@tr@Z@le% Le) bﬂ else by

protect the protein m extrene stresses durin
megngs of anhplers Ay e, anautétsmdag’eEP ﬁé? é%p“etféther %Fﬂﬁﬁ Il%hﬁh’éﬁ gre the
REGEAGS G the Ditdds r(ﬁot’ﬁ kﬁé@&b@—a{l lhe Spiros™ in-
aggregates to a arge ex rocess-

hdlar¢DorasPlmuniceaticdhs sdnd thélSpmhslh@e&scoa))d denat ur ati on
at the air-water inter- faces give rise to aggregation
(up to around 2. 1% aggregates) during freeze drying.

Ah Shhald? Baiena ¢ phffersddOfod Qﬁplidaﬁ@n §PBE AR mbifRion acci%rdlng to

stabilising h drate shel the proteins gives
the jigegntion e Hnag“gn@etteson sh@@n 59 Fimgr é@a’flas Jinhalére(Handi-

erredfreez drie mJ.Iatlos of. t ntlon
heflf R AT e BFBn RS o sharierisL BY h pine 1
coabifin® ef hwirlot8 QU g Bedkn® Wik &R airQleObpeARZE agAbefcdiidwhich
freeze dry- ing and to keep this to a very | ow | evel

is providedrividt a gicve & fixad inplorayie actegihovsing 4, uninbplatign chamber

I ' 7 i 4
6 sk i ek b Eaph A3 B PYBLE AR e Bl Plimefa oo
diéy Baztatds tcedloddabaimst ¥ eprireel] ahy @@imdt}n;ﬁa;teag hiingw Vi emams 10
_su eriorjt gag regates of around 1.2 to aro /&
E«Pusme ﬁ‘é% pﬁ”glcépﬁlf #hdhiir Boled h3 fgradiishpent p ﬁr]@o oW résis-
a@ggregat es) as well as over an anal ogous reference

rmul ation with mannitol as adjuvant (around 34.0%
aggr egates). 20 Formul ati ons which, during relatively

WEBR b S5t A S b btch OB n) b ifea
apﬁhéa@@%ép@@ﬂ&i Foovk AR fillehH caﬁﬁlé?(lhhaﬁétf@) ¢ SBduRS of WQO 30

I ncorporated proteins, stabilise the proteins in
mg percrapaiierare@npropristach i | der st andard storage
conditions (e.g. one year dry at around 25C). 25

The inhalation powders according to the ihvention may further be applied as propel-
lant-containing or propellant-free inhalation aerosols. For this purpose, the powders
according to the invention are suspended in pressure-liquefiable solvents or solvent
mixtures or reconstituted in an aqueous solution. Suitable suspensions or solutions are
known in the art. For example, reconstitution is advantageous in physiological solu-
tions with a pH of 3-11, preferably 4-9. Particularly advantageous is reconstitution in
an agueous solution with a pH of 5.5-7.8. The propellant-containing suspensions or
solutions for reconstitution of the powders according to the invention may further

contain other adjuvants in the form of stabilisers, emulsifiers, surface-active sub-
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After freeze drying, pulverisation, and equilibration

foll owed by four weeks' storage under dry conditions
wat2oeGrdogqui | i brated storage stability), thepRpwEless/004s07

formul ati ons containing LS55P and Coupling Sugar are

di sti ngui shed by | ow aggregate contents (around 2.6

staitds, %rﬁWatét%[&%b%ﬁhm PRfehtsC WpPFdpYialesub QAMAE afOkhIM b the
pure protein pow ders (around 15. 3% aggr egat es) and

Aol hggsicpaibed @r&:g;l (Bavan Texibopk af ?hanmmﬂtwaltifﬂchmﬂogy,
“’39*“%%5& YofbaiPeursheR CARE SHRGER sl Wl BRB g of

Phapmbcavded sSciglices, - 88{.}3 109.36R). dCyrréxportihd @Iﬂfala’ﬂon%sols pro-
(vacuumdri ed stora stablllty) the LS55P and WO

d%@éﬁfmmeoeer FRopn$t] plohe POWdersgpariing toiginvention are
tions are distinguished by
al ow‘t"g,b rega g%lﬁ[rﬂkﬁ%far ound 1.2 and 1.5%

aggregates) partlcularly in conparison with pure pro-

tein ers (aro % aggregates) and an_ . i
T%PB%@B&S toed oy RAg eft ff‘ PR ACTiQkacnRdiRg Rdhe inyention are
al@F kAN n ey letaﬁﬂ@g/%?gﬂﬁrﬁg HeSRlected FONE g&o%‘é %onmstmg of

according to the 1nv I on are noreover ngul shed
hyldyocarhging,swich asn nqarepam:e,om-butalrp,emaimhueane;‘ argt hdlegestted O@drocar-

oBischoEhR2 rEant{ Hlirter nd Byt e ah S s distaane, ehanc

pr@ﬁeﬁl@rgﬂltﬁh% tc9c1515}apmﬂav Sflbyc%blﬁﬁﬁe‘l‘he Btdp unaﬂpswcﬁieﬁ%é% may
to 110C but may exceed this value In'individual cases.

bemused pldevm.h@lly@m in inirteies theneod Reatielilarly yreferrsd prapelentsare halo-

r I rie er

sffifiorbend Sofiasy WERE BbnLTEl) B e TBE L1
te@dthokehie), LBSZH, (amdz 33akptaGucrbgiapary, &QURAlikHees thereof,

1;;%3{@8 wher eby the gl ass transition tenperature

§ Prapellats K34l E22p awdanixBires tb@rea’%armeqfemei and

60C or higher. According to a further preferred

enbodi nent, the glass transition tenperature anmounts
Theopropéllanttontainingunlelatjohederrsals| agcdrdingebd Weemvadioandap Céntain

0.C.  Application of the i ed powder The

{ 1 d
upgtrs’mé“g«vr év/% Bt ﬁ&seacq HACTpFA) ARGORTIN 2 the T SRR F.8y contain
0. édﬁsw(twuﬁtd @1”3'9 v@ lof4-pay »Y/@?]U@l-Zgﬂ & )ablsm%ft%/w), or

pr oduct i inal” 1 nh [1'very of

- 0.p0%d éW/w)aafqdladmnguuwI taheva substanco Infidlaticnpreagsoty wish a corre—
oy S e BRSSP Blry o

solﬁ@gﬁlﬁé ﬂtaﬁ%te@rr&(ﬁ@ﬂﬁﬁbn bMhRIpBHAe acdifig téfHeShivention.
The propellant-containing inhalation aerosols according to the invention as specified
above can also be applied by means of known state-of-the-art inhalers (MDls = me-
tered dose inhalers), In this context, reference may be made to the Ventolin® (Vento-
lin Pharmacy) or to the inhalers described in US 5,32,094 or US 5,672,581. A further
aspect of the present invention accordingly concerns medicinal drugs in the form of
propellant-containing aerosols as described above in conjunction with one or more
inhalers suitable for delivery of these aerosols. The present invention further concerns
inhalers characterised in that they contain propellant-containing aerosols according to

the invention as described above.
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tion, in the formof aerosols via so-called atom zers.
The i nhal ati on powders accord 25 ing to the invention
weadbot/hemsbe applied by neangs of known state- @%m&hﬁmﬁ&h&n
i nhal ers. Inhal ati on powders according to the

i nvention can be applied e.g. by nmeans of inhal- ers

ThE Prese@! invedtioANful e Yoidedk QARS8 f?lﬁi fha§ el @&8 through being
contai ner by neans of a netering anber,

egrarRad; Wil a iswitabls valsym asmableonhalcramﬁtmch a@panalumpeﬂant-

Gl4 in DE e i nha
B BRI ol Reilng o it ISt e Suitable
cirtridgedland processed o FillirigothbRr divsidp&sakite thel pib@dlaht &%taining in-
that are used in inhalers, as e.g. described in W
hafafiorgagsusolsaocardig)te edowension PETHIP2OOSUOBUE07  Fur t her
exanpl es of suitable inhalers are e.g. given in US
5,458, 135, US 5,785,049, or WO 01/00263. Further
Thelipbabiére acedrdingrts the envieRdmn mialy MR tQ%‘eéd;&ﬁﬁ}tedJﬁ propeliant-
3 906, 950, and US 4,013,075, Further di sper
lafign sejptipns, orSYSRFBFLOPT & parespqnging prapell et nbalgtiomso-
U
lu%léﬁ.% B o HEonIRS, e o R P i ncces
samnthlamle: sgalveatsphlxed with asqeens sofventaeln the bask @f afpreousiethynolic

| (AstraZz
sy PRy sl Fochion af efenclan adtilon Gt Siados pish el
thdB¢h B MmakimiaNehit ShrbRBINEy (i hﬁb@%%v@ﬁ %aﬁhﬁlaﬂg up to 60% (viv)

Rotahal er (r) or the Discus(r) (both of G axoSmthKl ine
thmqboTbﬁ resiiual ml@rr@mermw$ ra:ce wotehaller pl(opdﬂaeat -free mhalauon

R P P BSOS e B -

Judantg asﬂmhbéﬁ BlSUVe AEGOExAipEE, tiOis pobdible WY QB¢ b Bolivénté Béhtaining
formof inhalettes is shown in Figure 24. This inhaler

hydrgiidigroups| argtherapolarheroppsh spe foh Zoplopllel eragirulilygisoprapyl

AEGRIULIESIL Sl eﬁﬁ‘@%ﬁ%@‘ o8 idleds BRc gg} gtgp%g}%ne
glgccﬂ Elycalt aﬁeza;gdyod‘dl Cjiblydn@eﬂiymnlemh‘ﬁdst And pSl)@XfBetﬁylene fatty
d.in place via a sieve housing_ 4, an inhal ation
@%ﬁb tis cantexbmispats apd erdiguesars unaﬁéﬁoefé.tp Biegt pRyjplargaco-

Fﬁ Q&h S6h10 s cd \Gﬁ’u&ﬂgrrﬁ? QCﬂR?eesubgﬁaﬁuse gut?@ﬂﬁllﬁﬁlg)ge er

gai nst a spring a nout hpi ece
with ailmtlax sebstce(®), tin bo frinutptdd indhe phéimaamidgxcaib/ diitable sol-

d ai,r ho 13. for .adj ustnent. of .the flLow resi
veih i SexiReieBindng At P8 et pubsiies Fulsion. Tese sub-
stRéepleb@Ebll Erddﬁé@ﬁ& tor ‘B{ thle Q@nﬂ%ﬁﬁfﬁﬁé ffdrap I%E]n' Cs@ﬁ%lﬂ Mo appre-
speci fi ed above are Iled in capsul es nhal e

cighle Ioraatolmitsmbﬁmwanf@d aﬂlalmgcomcad: Hfkat. eAéu@ants and addltwes
algxpég{cf%%e QrBice-active substances, such as e.g. soya lecithin, oleic acid, sorbitan

esters, such as polysorbate, polyvinylpyrrolidone, other stabilisers, complexing
agents, anfioxidants, and/or preservatives which guarantee or prolong the shelf life of
the finished drug formulation, include flavourings, vitamins, and/or other additives
known in the art. Additives also include pharmacologically harmless salts, such as e.g.
sodium chloride, as isotonic agents. Preferred adjuvants include antioxidants such as
¢.g. ascorbic acid, unless already used to adjust the pH value, vitamin A, vitamin E,
tocopherols, and similar vitamins or provitamins occurring in the human organism.
Preservatives may be used to protect the formulation from contamination by germs.

Suitable preservatives known in the art particularly include cetyl pyridinium chloride,
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25 The inhal ati on powders according to the invention

may further be applied as propel- |ant-containing or
wbheRahiapt - free inhal ati on gerosols. For thi gePEsp@%R4507

the powders according to the invention are suspended

in pressure-liquefiable solvents or solvent mxtures
beAFalkSGERASIhI driteCk bz b 28R Bz RisUducR s sodlthh dehRate, at the

suspensi ons or solutions are 30 known in the art. For
copgentatiens kresoniatthe art.iThe presendtives spgefied aiave are preferably con-

hysj ol ogi.cal solu-. tions, whth a pH.of 3-11
AL PRy Gion el o 1R E0D . By ielity between 5 and
20 ﬁgﬂl{)@tﬂﬂt Thé Preskit in?ntionl YR UScdingly &hc¥ht Bropelddtdifee inha-
5.5-7.8. The propel | ant-contai ni ng _suspensi ons_or ,
laey aprpswhsproduced by aeeonstitutioroel the petiderp avieeding tctbe RN
to the invention nmay further contain other adjuvants
in the formof stabilisers, emulsifiers,

Paticdl abesanbleMer SpplicOn2e0hé plopRBantFikbe PR 4tid2 GOt AR drd-
stances, or water-soluyble organic soq|vents.

ing\ih thsgpY entien siminhalsseblaloaieRisrt wealk grentityiafiq ligpidrgsmula-
tic%ﬁi??%?ﬁ%ekﬁ%%&e%%sg%g&y@@%gls %— 2%% Eg@?d@ fnto a suitable thera-

peviee hagsy dselse 3o hmfrihalemrbfesed tvithar the sdop8of 8 ;preébdhtanyention
1998, Journal of Pharmaceutical Sciences, 88‘(115")1
arg glozREY Whersit & Pty plolessthan 490 uh. prefesably lespihgn 50 pL, par-

. d ' i tuti f .
iR Pl BERRLY o B SERRIFAe HhhaeR solbfiSh B Gied
inPhe SeHke to¥@R hh Btosol RETHINAR B a8 PhificleSPat JfPesh HIRAWORth Nfref-
i nhal ati on aerosols according to the invention are

erabily desk ribam 19 pnt, He sach a w8yi thatithe iyrabghbdd fraction efrasrosol already
sel ect,ed fraomthe.group.consisting of 10
coRrgROREa f R dheransaficRly REGCIRS ARAY - put ane. or

i sobut ane, and hal ogenat ed hydrocar bons, such as
preferably chlorinated and fluorinated derivatives of
Suehtahdavise fet praneljantfico daliveery bfie daged gupntitywf adimid digg for ap-
cycl obut ane. . The praqpel.lants ,spegcified abaoye .
P Pt STIELY 520 ACTERPRY 0 GRR o pF R form iR popfgrons
Wy ef/e4463chnB WS 7/ BIER S il yom Feied Gfardll dbaRereot).
derivatives selected from TGI1, TGl2, TGl34a (1,1,1,2

15 tetrafl uoroethane), T&27

: 3 . i I
wiished el Tn BN RH AL ARRRL: Y BUES coppon
ingFidunésesa dridestest War ¢7/p26sf einchdinglthe associated parts used in the de-

propel | ant - cont ai_ni.ng_ i_nha) atj on, aerqsol s accor glljn‘g to
SCRIRROY. rhhe A eBizerTd Jeiess) Q“r‘sﬁﬂb‘iﬂ:ﬂ’% t@aiswgwtw a5 plsq gnown under

. . di . i t H . _
1 URSRGR o RGO, ATEHAE bl PSS  TORE G n
cylindrigal shapie- @%b Hantyjsize ®fSes2 %haqnnp ) 15 em B Bagihoapd/2nfp bfm in
w5 S8 S5 B et vBit P o6 Al uo ABe ABPIEE ey o
speéific RRIRAE BRURLL foPmaNRtiePRHAR Nigh Predbasy tHrdughf small nozzles in

such a way as to generate inhalable aerosols.

The preferred atomizer basically consists of an upper housing unit, pump housing,
nozzle, blocking tensioning mechanism, spring housing, spring, and storage container,

characterised by
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sol vent by targeted reconstitution of the powders
according to the invention. 25 The

wBheRahisant - cont ai ni ng i nhalg@ti on aerosol s acgefEh208/0b4307
the invention as specified above can also be applied
by neans of known state-of-the-art inhalers (MJs =

— Mg s $&ed & Bt oSsif Hﬁ? d @06 end,
na&mgg masegtoe ﬂpﬂ%éntoP?H??%IF%% o-lé§nm%§§§%acy
or nbzrl¢ bady wilathemezzie scnodzbcarrangtdser, 32, 094 or US

581. A furthe aspect of the present invention

a&gﬁﬁ‘a‘f’ﬁ&l ¥igheavakodedi ci nal drugs in the form of 30

_p bllich i
PSP PR e R AR Ralh Blop R apoRpoNR b
dkhmmémyﬂmﬁmphdmﬁmagunsoIs The present invention
further concerns inhalers characterised. in that they
céﬁlo&mgﬁ?ftﬁwwalﬁ?d@%mdp?ﬁt%méh?B@I?F@O‘%‘Eﬁ)‘i‘ﬂ'is ng to

th £l Db
- plrphib BBk B0 BE 16 Sl BLa Bl MR eip e 1S b mGicd on
cﬂmpash@aihgmﬁggsndahabfmohﬁaaﬁﬁg,d t hr ough bei ng
equi pped with a suitable valve in a suitable inhaler
— aAdpwiribensiag Heihingertadeonthe ppringlieusing dm theiaiah direction.
i nhal ati on aerosols according to the invention as
specified above. Suitable cartridges and processes
THeohollaw | piston tviels evabar bdid}dgeﬁesﬁohdi‘s tde device published in WO

ropellant-containing in- 5 tion aerosols
972’8&&7& Rertially prodecisiplorhe gyl ﬁ%mmp op#ae apqd haspyial dis-

PRI Sf‘mﬁﬁg 5l yﬁﬁdérOWﬁ{Tan fh@‘é@&ﬂe' df'th Tefn%'fntvgﬁfonb Beference is

reconstituted rn propelTant- free inhalation solutions
made te Igees] -6 rspartalarbstp diiglira d —pmdpte thecassodiatedeparts used in the

hal at t
ey T nelfer el e TR SPRE Uty DEPR SR aide ot dsstme
of%ﬁrl S2irpp ﬁ{% @ﬁﬁjts' &pré@hﬁé&iftﬁstommga \drbéhdeSIR@OB bar), preferably
sol vent's case of aqueous/ethanolic  solvent

10rm>601MBs (armmgl Ml@ltat‘»m ban)raacthe Hnidgtheaneiensd lactive substangesalu-
t
tigig VR o 0§ 5 ool ae8 pistitieh PRk VRrd b Thfumes

of(m/w)zo nﬁ&ﬁéﬁﬁ@é partioglafl¢ aivalimhe Moﬂsmzrcﬂﬂfee patamks, are
wat er. The propellant free inhalation solutions

according to the invention may be m xed with
|t J Bethces th
TSR BB 1S p R oRhleh oF e nalo R MR iER S D fhces he
noeglebatini ng hydroxyl groups or other polar groups,
such as e.g. alcohols, particularly isopropyl
al cohol, glycols, particularly propyl ene gl ycol,
QL&é‘ilteh){ltﬂJ‘ﬁoﬁleyM ls@ FYRBYM R EructitdC P, ’prgdhié‘é@ lby micro-
gl ycer ol xyet hyl ene al cohol s, ‘and
teghmbologyy Mlhtpbtflﬂtéurbémoyzle doidis . ar¢ .2 rpubhd-@duexwo 04/07607, to

ik AR S0 o S5 BTSSR CTARAR g1
anQfs REcriiftiohV EhSHOSIANTS eb%tcoﬁ\ﬁé@ bf tvkPALdREInterydrinbetbd Blates
active substance(s), can be fornulated in the .

myglearfrglasslapdioe aﬂlﬂcyn,gyhe@'@,f |ag 1eggf] one plate incorporates one or more mi-
crostructured channels which connect the nozzle inlet side with the nozzle outlet side.

Located on the nozzle outlet side is at least one circular and one non-circular opening
of 2-10 pm depth and 5-15 pm width, whereby the depth preferably amounts to 4, 5 to
6.5 um and the length to 7-9 pm. In the case of several nozzle openings, two being

preferred, the jet directions of the nozzles in the nozzle body can run parallel to each
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vent in order to enhance the qualities of the active
substance fornul ation. These sub- stances preferably
w@bRB4ER/od10, Or in the contegyt of the therapypdigipas/ 04307
sought, no appre- ciable or at |east no unwanted
phar macol ogi cal effect. Adjuvants and additives, 25
otfdr 0(51‘%?&!64&6)1 &e 1%@@9@51@& tehéheotﬁéquﬁttmﬁlc opekiig @ﬁeﬁuﬁ Ina
soya lecithin, oleic acid, sorbitan esters, sSuch
nogzib @g@y withet lepﬁlmlmyzlpypmmmmrtb@ outld @rdesﬂla mtldllrs;@r@s can

d/
SRBiRS Sepirat FRESOBR o) SR P Lo PRttt AR GREE R ol 86 %
grédsms :ﬂf@férrétr Yarti Ny 80-100 derB6d. TTe lfobﬂu cupemﬁg§ are preferably

vi tam ns, and/ or other additives known in the art.
armdgiid dtwalistarics of |1ﬂf2100qlm phmmmf@ﬂablglaéaldlls;ﬁmapﬁﬂ%é@O pm, and

o iaﬂg TRt TatpoR A1) HEY MRSt BEFTARE i i AT 0

IH? ascorbic aC|d unl ess al ready used to adj ust
he pH value vitamn A vitamn E, tocopherols, and
simlar vitamns or provitamns occurring in the human
organi sm Preseryvatives may used to, protect the
Thedﬁtrﬁmeamr@@cmréwgkywa?ﬁgﬁ BEF wzgeéwﬁmgs ‘Sui t abl e
preservatives known in the art particularly include
cetyl pyridiniumchloride, WO 2005/112996 54
THeuPRNE P A4B807 cnpages shdaunzizierhodilaban thigt pmq:ssm@mz" wpdo 600

acid oa such as sodi benzoat e
bap GHETOIE L0 oS bi DFHE R 10 FE o By sepBi via the
nodPB GhbhifRgk. 4he peefarsd pAratie ro@'ﬂl‘(}/pl&‘%ikcs bﬁtHé%r@bl range up to 20
concentrations of up to 50 , particularly

pmypeéferabbt 3-10gimaeen 5 and 20 ng/ 100 m. The present
i nvention also accordingly concerns propellant-free
inha 5 | ation aerosols produced by reconstitution of
TH GioBQKE %rﬁ,loﬁﬁfgombmlshp 1ﬂc€ﬁ30‘rﬁ¥§ﬁtsbﬁﬁ% prefEdblE 4l @tingrical
sultable for application of 'the Erope ant-free
scramhshaat:d presst spiing Sonstomgd of imeghanical leaeigiy Ehe SBRNgGRES on

abI eto rral I n
t (R BentE of i P Piehof Ry wefoln it daimBed i bosr-
tiol &Y Ho&qﬁgﬂeﬁ%ﬁ@ﬂdﬁ paflt 6 the Sakictcibiengdehie rp?ecii&l}pﬁmited: by an
aerosol for use in an inhaler. Preferred within the

- uppcnrpv@l lower ¢nd Siore Jhaspiingis prefeablyensioned M%%P%WW%‘PW“OH

geEr %Bc nt | % g’c u% ?l’?i’ugt? i)g%n Legte?r[a? ft(ﬁ[@eg,lg g%dﬁﬁ}%”roﬁd@ion

y pr ween
ofakd ipRr ﬁuﬁﬁﬁgamwg@hsu thecn‘pnﬁg hotménginoire ica;der honsiog @nit. In this

stroke to form an aerosol an ave arti
cagg, Age d%PPF’éé‘@u%l%ﬁmEOafiﬂ t @rﬂt rf]l@?%?o mforr@g%tet%éwg%o q, multi-
ﬂﬂ%ﬁ & Way that the |nhalable fracti on of aerosol
ead 15 corresponds to the therapeutically
efflcaC|ous guantity. Such a device for

Tlfq tag‘f E@g’irite elﬂggflléa\é%ég)é%fkgﬁ qﬁ%%(gq%% %%}ngtg%;l a%l tl% take-off
ﬂﬂlgé G b %% s'hﬁ?pé:i g éHrﬂsmtsrb 4% QR @ﬁidr&lﬂ?' ra@i@llg @Iastlcally deformable

plications 8 and
rifgomnde ciiplasticyor metati §h¢ siag dnamgngedin o @@n@me)fncal to the atomizer

axis. After the spring is tensioned, the blocking surfaces of the blocking element slide
into the path of the take-off flange and prevent relaxation of the spring. The blocking
eiement is tripped by means of a button. The tripping button is connected or coupled
with the blocking element. To trip the blocking tensioning mechanism, the tripping

button is displaced parallel to the ring plane, and preferably into the atomizer, causing
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20 Wthin the scope of the present invention,

reference is expressly made to correspond- ing Figures
wbaomnthedd of WO 97/12687, isncl udi ng t he assopd@trechsn04807

parts used in the de- scription. The atom zers

(devices) described in this application are al so known
thel deformabilé eingd@s b idefor@ad o tHaasiy pahd, fDeségBQﬁtHilis g etic blocking

I ngel heim Pharma) . Thanks to its near 25 cylindrical
te@%@%lﬁﬁ%ﬁ&ﬁd@t@ﬂﬁ@@bwmw&%/ﬁ%ﬁ? 9 to 15 cmin length

and 2 to 4 cmin wdth, this device can be carried

wth the patient at all tines. The atom zer sprays a
Tispewtf hausing| uniteis 6fid gt the akiul dirtt@ion@verith@aspriiig busing and cov-

pressures through smal] nozzles in such a way as to

er@@ﬁépg‘frg, sripgle dpive and fvidsteraggeontyactor ef erred  at oni zer

basically consists of an upper housing unit, punp

housi ng, nozzle, blocking tensioning mechani sm
Dty oygradtionsifrile awprizengthe apperdtonsiag@nitdntaataépgainst the lower

characterjsed by WO 2005/112996 55 PCT/ EP2Q05/.004807 .
housizg ﬁﬂﬁ’pW%%glaf &15 lowsedpusing ypik RS wp (SRS uﬂa%r%dpﬂng
is WitntcoRpresc@l 51¥d Rbsiofidd lg}e‘ﬁle%@ﬂ:w thusf %Ee?rl End dYb1¥K Y Itﬂgéha-

nozzl e or nozzle arrangenent, - | ow piston wth
msmlaubniatldglly engag@oibe anglk of oftdtionl 1apg€e°emhleiraa| integerefraction of

3 46&%&%2% %IP gﬂ & IngJ b%deéeaﬁ%%s&ﬁ‘aﬁ@ﬁﬂ%gg’ \Mﬁn% Is%tié:r% ﬁgensmned the

talkLH¥S uBH i ﬂlemﬁ)&aﬁh&iﬁgl 2Rk @@Rlaﬁed Heer WRedet PaSindghe hollow
unlt - a spring ou3|n th e sprin | ocat ed

pistpreisgemactedhingide the %dmd@ra!mtye mhwnaﬁa DY @psetial quantity

ofl?ﬁeuﬁﬁlg% H&Wﬂ gé’m ?&gragg G@H&h&oﬁttpﬁgrhg%g?mssu?e ﬁp%ﬁ@ﬁhead of

housing  uni't 1 nser

th@ndzle. di rection. 10 The hollom1p|ston mnth val ve body
corresponds to a device published in WO 97/12687. It
partially projects into the cylinder of the punp

: | .
SHSHP LGoRRTE FE oBdined ARERR R 5L AR con be
whiceé @eesaey iconsevriiiely insitgliinethe latdmizepand usadl dhe ystarage con-
Figure 3 and to the associ.ated rts used in the 15
taigEIseonfaRs th, adeequs E%P?%WCBP@PB%E‘%OF‘EH%% ‘5%“13’88 Mon its
hi gh-pressure side at the time of spring tripping,
exerts a pressure of 5 to 60 MPa (around 50 to 600
Thyaatypisptiaf pmbssy:s stedted shroaghvide t(inpiog ihutten being lapdy pressed.

T Hideiiprerses b viedles Bt By e Ll P ThERERoR! dine
slifay the Gidtad linto PREEAMSdoRhe pudlpUiRSing. The fluid emerges from the

atomizer nozzle in atomized form.

Further design details are published in PCT applications WO 97/12683 and WO
97/20590, the contents of which are hereby incorporated by reference.

The atomizer components are made of a functionally suitable material. The atomizer
housing and — insofar as function allows — other parts as well are preferably made of
plastic, e.g. produced by injection moulding. For medical purposes, physiologically

safe materials are used.
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of 10 to 20 mcrolitres, particularly a volunme of 15
mcrolitres per stroke. 20 The valve body is
wbnedsaimosy arranged at the sgnd of the hol | ovwe@i/et003/004807
“which faces the nozzle body. The nozzle in the nozzle
body is preferably mcrostructured, i.e. produced by
Figiu@k @-a/B 2f POyl 3y ; inMuain2Sthe uSdouiard MQedptRnP &wBSse con-
are e.g. published in WO 94/ 07607, to whose contents
tepilyreferspesisfagaiatasl imtlkie sontetteshomse, cmsmqr@mgaﬁwrylZﬁb(Resm-

o TGO ds Frdicy Y shi b SRR RpPRAER of At G Rgh Eree in

haldtdhagrossiBdecodding kashs idrglien. silicon, vvnereof at | east
one plate incorporates one or nore m - crostructured
channel s whi ch connect the nozzle inlet side with the
| 0 : . . :
FOBEERRL D P Gt PAGTLSLAGLBmOACE s i o
sp@ngrmﬁ@onedf add mgmedeptdf wigd %flﬂﬁsmshbﬁtm lmﬂgﬁuahyl tdvdon
depf h, preferably anounts to 4, . {q
thy t@fz ﬁ*@mrzeg h the spres é%lwdofl“hg éxv@?ralpoq%wgzlrnét 51) incorpo-

eS [ ré) @2 tt who ?é @l%d gly hoid?:? r(5ﬁtf0fjﬂ{eﬁ%eﬂl‘&§2n&lee is

nozz can par a
araagtd Wbe 2005 ])(1(239(}5@) 515 th/eagzmaﬁ/lamanm thohblder, Toe hollow

in "Ja'sehoth in, the
pisigs 11D ket By BRs-alanad Cia) of eie oo Fasmineriechpmism to
soh%aeiienf PRz AL E?l'iﬁd@g 8f l‘B@ phi® HoUkhglASdd, theRoll&k pis-
directions can be inclined against each ot her at an

tongpries thfe vabeledy 428 Eeshollyw atﬁ@ms sfale@hyirgeand @f thyrsedd59).

' f | arl
LcBioR i GF opfHobiBe B o' P 98n (60 ViRGron € LRORH fmge
behfi- Wit e sPRAL isPicRiked. dcited londhél takt DFE Barle 14 Chel&Y s (61)
and Egrtlcul arly preferabl at a distance of 30-70 m

whgsean thedple-aff| flanpe bgargivdicaribe spingts tepypnety Afjepthe spring is
t
teflidiRf fh%%o%l‘fé?ﬁlgﬁal@%%q%gg 913%@ fb%vé%ﬁ Fhe {e.!ﬂ?stﬂg @ ggaélg a support

openi hgs preparation
(éhpimzihe uppey hadsirgnurin Tae tpppaﬁg botoro{64) p:ohmecﬁ)@xth kibe blocking

preferabl 200 t.o 300 bar, bein %%Iﬂb‘gﬂzed L i9'satled by

-|-

clomhii BB BPRESPOUENE YR (TRAtGR R
thPIREAE roRRG YL eérﬁe(ee)' THe %gﬁt%hcﬁis%gs(ﬁﬂ with Bre8&HO $ftng (68) is

range up to prefe 15" The blocKi ng
rotatabdy moinigd nmtllmam]imnhmusmgrlpmt&t msana of [ﬂlﬂ smgp lugSéﬁ%}@ldlpyvot

o SRR BT el et
able storage container (71) for the fluid to be atomlzed (72) is located inside the
spring housing. The storage container is sealed by the stopper (73), through which the
hollow piston projects into the storage container and immerses in the fluid (supply of
active substance solution) with its end. The spindle (74) for the mechanical counter is
arranged in the spring housing casing. The drive pinion (75) is located at the end of

the spindle that faces the upper housing unit. The slider (76) is seated on the spindle.

Where the formulation according to the invention is atomized by means of the tech-
nology (Respimat®) described above, the delivered weight during at least 97%, pref-
erably at least 98%, of all inhaler actuations (strokes) should correspond to a specific

quantity with a tolerance range of max 25%, preferably 20%, of this quantity. Be-
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the take-off flange as a resilient nenber, whose
nmovenent is determ ned by the posi- tion of a bl ocking
wel2eosantoss The path of the take-off flange i s PCEER2SEI0P4807
l[imted by an 20 upper and | ower end stop. The spring
Is preferably tensioned via a power transm ssion
twger 5, and BOhmg $orenudution BSahesifit hieigit, [gedvularlyypraferabiyt betwadn 5

t.orque rated d rotation, of the upper housing
Otm&g%gPﬂgtpr% bl@&ﬂ cﬁg‘fﬁswrrﬁgokﬁ the | ower housing
unit. In this case, the upper housing unit and

take-of f flange incorporate a single- or nmulti-
Thdtﬁoaauﬂedon/acg:eaiing @5h hevehitiag kowgve) magalso be atbnéze@ebg'i MERNS

| ocki ng surface anged around the take-
oipls o o igesleSisthed A0 ferIE o 6 gL S pales or othr
sthtfoneReRéhitefsadi aI ly elastically defornable ring made

of pllastic or netal. The ring is arranged in a plane
vertical to the atom zer axis. After the spring is

t d f the bl ocki .
A DR RSt ot D€ sprPitn R B B0l b u e P gy in the
foRl &f PFopERaMt- ﬂfe%hﬂi@dtioﬁ%oﬁfnoh@@r SiRpérRidns 29 @esotibskibdge in con-

element is tripped érmsans of a button. The tripping

Jupgitongith 8 devien é@ﬁt@dﬁ debugsly ed these tfwnml'@lcms,d@'rzfer@ y in con-

* oIS Lk S ROLRCHY U kB LORL Gy FREN BB Mant roc

I'ng on 1 ace alr a
injed] ative, scﬂnﬁttbm roefstEpdnbipns n«bmalhhg @icosl the rpowdlatssicogrdidg to the-
2005/ 112996 57 PCT/ EP2005/ %4807 t he defor mablg ring
inyentign iy epyipstion; with e devicg kppunandesdhe gescaetion p R@ﬁplmat‘@

Tl YFstubhteiion NS ARktd: RARADH IR fipgaREE bR, bRy
theliRegmitriat®, cheeactdrised $prhangt botsnn theaprdpelbmt-fibe éntmlation solu-

bear i n% é‘ﬁ"ﬁ dl e, dﬁ%l ve, and fluid storage container.
t‘%ﬁPFﬁ‘{f Bp EYAILEE 2b9Ye- at oni zer, the upper housing

unit is rotated against the | ower housing unit,

wher eby the | ower housing unit picks up the spring
Inhdatsimsplutiking ceptainieg onesolt the powdesrasswdhgandhe ewsmmne@ de-

el 3SR B RSB v

thofResiahl y an integer fraction of 360 degrees, such
as e.g. 180 degrees. Sinmultaneously as the spring is
tensi oned, the take-off unit in the upper housing
n l. % S I :
I e I e S L
m:i}o ukinggide Weesobitiona afdisisbedsiany &ﬁVﬂsiged a®idednided hbwvad fosappli-
drawn fromthe stor%g?g container into the

cafipy i redisspimai®pmay alpdadised as qencepEleioYAtaile seadyrigse in-
hal i sGRABAEANE B RAA A GRA' AURHOf SRR Bidishe datt BiufiBns,

e atom zed
ready-to-use formulations can be e.g. generated from concentrates. Sterile ready-to-

use formulations can be applied by means of power-driven stationary or transportable
atomizers that produce inhalable aerosols by means of ultrasound or compressed air

according to the venturi principle or other principles.

A further aspect of the present invention accordingly concerns medicinal drugs in the
form of propellant-free inhalation solutions or suspensions as described above which
are used as concentrates or sterile ready-to-use formulations in conjunction with a de-

vice suitable for delivery of these solutions, characterised in that this device refers to a




where necessary consecutively inserted in the atom zer

and used. The storage con- tainer contains the aqueous
waeowsiboopr epar ati on accordigng to the inventi eor/ER005M0e807

atom sation process is started through the tripping

button being lightly pressed. The bl ocki ng nechani sm
pdwgririvag statiSndriner paidpofiahle blvdigri th padduces Thhelable aerosols by

tensioned spring slides the piston into the cylinder
mggns; ¢fulFaTayne o Somprossek air | agrerdingeioghs vieplyRy prfisiple or other
P dgg%er nozzle in atom zed form 25 Further design

etalls are published in PCT applications WD 97/12683

and WO 97/20590, the contents of which are hereby

i,ncor, ated, b eference. The atom zer C onents are
O HPlccpt et BPAMRIFALaT QLSS 4e5qsO1SPh dn g 7t the
ABRxDOUGLABANe UltrBwal & (MALAMBED! £7 B hevsi® (AbEREt Medi-

parts as wel'l are preferably madé of plastic, e.g.
capPodfluciel by i njecti on noul di ng. For nedical purposes,

physiologically safe materials are used. WO

2005/ 112996 58 PCT/ EP2005/ 004807 Figures 6 a/b of WO

97/ 12687, including the associ ated description, to

whose con- tents reference is again nmade in this

context, shows a correspondi ng atom zer (Respi-

mat (r)). This atom zer is particularly suitable for

application of the propellant-free in- halation

aerosol s according to the invention. 5 Figure 6a of WD

97/ 12687 shows a | ongitudinal section through the

atom zer with the spring tensioned, and Figure 6b of

WO 97/ 12687 shows a | ongitudinal section through the

atom zer with the spring rel axed. The upper housing

unit (51) incorpo- rates the punp housing (52), at

whose end the holder (53) for the atom zer nozzle is

10 arranged. The nozzle body (54) and a filter (55)

are located in the holder. The hollow piston (57)

fixed in the take-off flange (56) of the bl ocking

tensi oni ng nechanismto sone extent projects into the

cylinder of the punp housing. At its end, the holl ow

pis- ton carries the valve body (58). The holl ow

piston is sealed by neans of the seal (59). Located

i nsi de the upper housing unit is the end stop (60)

whereon the take-off flange 15 bears when the spring

is relaxed. Located on the take-off flange is the end

stop (61) whereon the take-off flange bears when the

spring is tensioned. After the spring is
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tensi oned, the bl ocking elenment (62) slides between
the end stop (61) and a support (63) in the upper
woaosingpesni t. The tripping dutton (64) conneet®ERIOOIN04807
the bl ocking elenent. The upper housing unit
termnates in the nout hpiece (65) and is sealed by 20
Enfvedimanrekslpks pr ot ecti ve cap (66). The spring housing
(67) with pressure spring (68) is rotatably nounted
on the upper housing unit by nmeans of the snap | ugs
hﬁ@ﬁ%h%ﬁ@nﬁh&ﬁ& bearing. The |ower housing unit (70)
I's slid over the spring housing. The interchange- able
storage container (71) for the fluid to be atom zed

2),is located inside the spring housing. The
i@é%%#ge container is sealed by the stopper (73),
Atifintiaeded %&Blohﬁ)lear&fboﬁf? hifia RAREQIar Rﬁé?%lﬁcéfsarbﬁﬁd) 149'8Da of

storage container and 1Tmrmerses in the supp Yy of
Beglwinger Islgdbctan déetmehylwas nysed/\m FeG 1. STherritibadieissinrived drom a

ol gt e R G Py T Bini i oy 1 ke ani-
bdd‘}?@%r@ d‘aﬁdfer‘i‘éﬂeto%nﬂnﬂén aﬂtﬂb@dﬁ B‘aﬂl@‘/@ﬂ{t hrals gré@Red tvahﬂhmeral an-

pper _housing unit. The slider (76) is Seated on the

tl@éNr’?ﬂﬂ’ea 96 hwmanend 58 mywina frastiemn The aotitiidygvasexprrssed from

£ z ch- I .
R Aot TR Sl B Yl b o
miteofiltgtioat arldeths tcel® T sﬂruﬂf)n chandedybyatario@a shrofBlgrafhi@eth-

(gnhaler act uarions (strokes) shoul d correspond to a

p%‘fBThFT stepginghude pyclgaseriregtmdnt.dreafpant pblegptd valwg ansgypofil-
mﬁ%‘% %‘i:)@%% ?%)85{88%57&1 ?\Ne en an a"t"éﬁnﬁg zﬁﬁqﬁéﬁj%%@ G

glgqmez ad buffmng Itas cpaeentratetl do layoupd D@ nedhiny by diatideation for pro-

Ld pref del d
afffién BY oHosnd ik BB o hes bl £51 proBRAtion AT e RGP to be
sp%&éd _bHRinBE 02 R, 85 hgRYe AR MPhe ﬁm@ﬁed' RS Be RERSfor at least

Ran those descri bed above, such as e.g. jet-stream
tWOrmalrS@lt 2-8¢€. Nyl Ohgo®t1p5(5§ﬁr Wyuelteo@iga® $.S90P f Gouphiag Sugar®,

R g So b S Rt BT SR AERSFAIFY SR Ao,
la¢t6§b§\h®hh@cﬁ STt se OGOk y ot REIASH, QNG LASoldacERs WRas sighptive by

in con- 10 junction wth a device suitable for
SigapiAldiich Gherpis KyabH oGammany; bighalogs wasapragirgd frgemeGporg Brever

Gﬁlﬂﬁcb' y ?‘H-l&h KSR i) [I%d Pg s B{o? lmj‘lpl H h@%hhﬂﬂ/ Egg

prefera arge s pr ope

- wisid Bsoomse (35506 AAR) o applied by r@RM& El%cﬂrdi}ﬂlommehﬁ)H

accordln to the invention in conj unction wt

eﬂﬁ&@rca&%@nave@élcnﬁwbwawum@g% bbfaffletrynd Chemi-
kaggﬁgﬁ{b@ﬁ@gm /ention further concerns inhalation

evi ces ‘speci t’i ed above, preferably 15 the
Respimat (r), characterised in that it contains the

.ggrozellan%-érge [ﬂﬂplatlon sol u- tions or suspensions
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 with the description given in “Spray Drying Handbook”, 5™ edition, K.
Masters, John Wiley and Sons, Inc., NY, NY (1991):

The sprayer dryer is built from a heating system, a filter, an aspirator, a drying sys-
tem, a cyclone, temperature sensors for measurement of the inlet and outlet tempera-

ture, and a collecting vessel. A peristaltic pump is used to pump the solution to be
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I nhal ation sol utions containing one of the powders
according to the invention as de- scribed in this
woamsax2996 n a uni que conmeradzal |y avai |l abl e f BCTEP2005/004807
preferably accord with 20 the invention. The
propel l ant-free inhal ation solutions or suspensions
spaayed gD mgwirosubltancenwenlel oherercaynprabaalngisis deed foeatomize the so-
ol uti ons. .and suspensi ons envi.saged as, descri bed above.
Tofigh 14 el GRpiet, LITHne RIoREESpiifelle POy ONPE BY LTS T
ari 2l 0= !
R U B4 G S SyBl P AR el & Borhul A Blbe
ese.0ldiei pnedustistcodarited indhs collectmglyestal alisepasingrthraighdhs cydone.

be . .generated frgmconcentrates. Sterile ready-to-
T‘ﬁ%gﬁfeg‘?"ﬁ‘gycg?qeéﬁ*?r%‘éﬁ? be applied by neans of

* POYBIORET: IR SlcRikonary or transpggehgpﬁﬁnbe?q?] )2ers

t hat produce i'nhal abl e aerosols by neans o t'rasound
¢ oCyclonpileBaed highrperfocmandti ayglohe t li@ridbmintser 4p36NcCi pl e

th i i pl . 30_.A furth t of th .
T e P Roh rsis gt o TGRS et 2 o 5
101600 t1€Thd Al eRipePitRRe ds3bunid 169 tb 18 i(%%ﬂeq Pl g&z@ Sround

or suspensions ‘as described above are used as
3 tochemlmingtbe espistariidve rate aynd 36.8ge 38Srmithatrdohs atomising

conj.unction.wt.h_a de- vice.suitab tor delivery of ..
rafi AL BB TRMAARBP XTI im0 By Sl (A Betesulting
in b8 bel& térBpatati¥e AVNRNNEBAAHBC60 PCT/ EP2005/ 004807

power -driven stationary or transportable atom zer that

produces i nhal abl e aerosols by neans of ultrasound or

ed air according to the venturi principle or

&g%’%‘%ri nciples. 5 Qther suitable atom zers for
Fregpldreiagiven mifontednath thet fd ofier Ot LR 1 MNT Bpsiloar2-12 D

he AERXTM (Ar adi he U
g KCh Rpla 1 MR AGefTPRRop kR REeh (P g frecze

: . o) > AR )
A AU b o B N 2 Cortonler oy eptonk R Gubtimercg so
velt, Aypuany foe draomno @ensratiora nhd lebdirical eduipment! Beyihglis controlled
.weight qof around 148 k f. Boehringer I|ngel heim
V*&F%ﬁwq\ﬂé’gaﬁéé‘ﬁp%@mﬁ’g@ .‘%ﬂﬁ'@c FEPYOAY™™: derived from
a nurine anti body wherein the

conpl ement ary- det erm ni ng regi ons of the nurine anti-
Thesdlidsfeaction of Hef fgaze driting solhtivrawasifi (WdQy The sotutiey was por-

tioggci i 9%Ps°c%%ta‘1"mﬁ£ b'35 nrlﬂlsacﬁ "ind placed in the freeze dryer with threaded

freeze drying stoppers. The solutions were initially frozen at —40°C x 30 minutes.

This was followed by main drying at 0.11 mbar in three steps: first -40°C x 30 hours,
then —30°C x 8 hours, and finally —16°C x 8 hours. The next step was after-drying,
which proceeded at 20°C x 20 hours x 0.001 mbar, As a final step, the vials were
automatically sealed with the freeze drying stoppers only inserted at the start. The

thus obtained lyophilisates have been pulverized with a spatula inside the vials.

X-ray diffractometry (wide-angle X-ray diffractometry (WAXS))

To determine the crystallinity of the dried samples, the samples were investigated
with a type XRD 3000 TT X-ray diffractometer {of Seifert, Ahrensburg, Germany) in
a room regulated to a temperature of 22°C. The Cu anode X-ray tube using Cu-Ko
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10 tibody with a 95% human and 5% nurine fraction. The
anti body was expressed from nurine nyel oma cell

v rab/ne99sThe cells are renpged with the aid ab1/EP2005/004807
tangential flow mcrofiltration and the cell-free
solution cl eansed by various chromat ographi c net h-
radistionFuith ke 0.5 A Bsminn N1 Yshen i ¢l ted Seast dpertddefttan anodic voltage

grﬁﬁfme t at |ow pH val ue, and nanofil- tration. The
o% A0 KNG uBRRERITNE PiA0dmdoldier Hie Semiricaplate van Dlapsd in the in-

P S B o B T AR B PO B ing e of
26r-00.00depr ¢oo and fnehdreersr siynedsf\ segorgie latiédchangléhe bul k
,lfgor r,od %ﬁl on of the solutjon to he _sprayed .
8&??‘@?’%5 .Cipgfadnwswaaga?%m@ dhe apd of fherpiapXRayflgy version
393NdREcKRRD i
e g R 00 (G, e R S50 % L T Camglysi) oy e
SSUPAP M detectemd Coupl i ng Sugar S(r) were supplied by
Hayashi bara Shoji Inc, Japan. Saccharose, 20 | actose,
manni tol, raffinose, hydroxyethyl starch, and

Shze e MEHEIREMIRE LRy PSA & 21 Si gma- Al drich Chemie
GrbH rmany. Trehal'ose was procured from Georg

apkge\ @rote@AgEregdss many. Tri-i sol euci ne was supplied by

b o b By TR FREPERYs i, e st DBy & SEG-HPLC
whaTpédfornied) TR SECIYPILD @fals g)eﬁahﬁ@wm |aQ§q§éJH'P 1090 unit of Agilent.
by Biotrend Cheni - 25 kalien

AT SRR SR 001BY mrmnoEonh BSED OTph dyoscicnce
SERERP G Ran RS S ebhatlf AT Huigts bR Bdilihg of 0.1

diSpdiam hydziogmg phibspitaes dihgdmte%ﬂd@ﬁWﬁﬁiﬁﬂ%ﬁ@hﬂeWas dehydrated
rt.or . n coydanpce wt the description Lven

s RPE it 95 HgoRimaloBRote S 6aPRi bR, The amgut o demple

i W o 1 30 el 0000 TN AAENGh

pafopined o280 amowith @ @¢ of aldéutie strag\ieteone of AP BIIPUCKemsta-
.sensors f measurenent of the inlet and outl et

tg e Ofto‘&ﬂ‘ge?’t Hagused o eyaluate Hig dheamategramsper i st al ti c
punp is used to punp the solution to be WD 2005/ 112996
62 PCT/ EP2005/ 004807 sprayed into a tw n-substance

b)r{¢aleitomin mloteiraggregatasssed air is used to atom ze the

TS B R BT
HPDE ' peyfonied OTRS SBY-HITEC 3%RigefbRfied With L£OBE HMQVS unit of

flow proc- ess. The product is collected inthe
Agifant. e ttypry TOKS9€0S WKL egolpas {30} xt 'h8 augh of Aesady Biasee (Tosoh
: di on r sed:. clong .- [
Bl??/% L S%Jgtgélﬁgﬁt}erﬁﬁa%g)ewgszg%g)%r lSjeparatlon.q!ts e ﬁlﬂd, a%lill%fg} con-
sisting of 0.25 sodium sulphate with a pH of around 6 was used (Windisch et al,,

1997). Alternatively, a dehydrated buffer consisting of 0.1M disodium hydrogen
phosphate dihydrate and 0.1M sodium sulphate adjusted with 85% ortho-phosphoric
acid to pH 6.8 can be used. The amount of sample charged was 20 ul at a protein con-
centration of 0.5-2 mg/ml. Protein detection was performed at 210 nm with the aid of
a UV detector of Agilent. HP Chemstation software of Agilent was used to evaluate

the chromatograms.
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Cyclone I1: Buchi high-performance cyclone (seri al

nunber 46369) The solids fraction of the sprayed
woshti10938 was 10% (w'v), 3.&3% and 2. 00% i npEBEpiod5/004807
600 m . The inlet tenperature was around 170 to 185C,
the liquid feed rate around 10 3 to 3.33 m/mn, the
c)agfgbzﬁﬁ@fesﬂ‘dhg\@h@mraaﬁgmd 36.8 to 38.3 nB/h, and the
atom sing rate (AAF = atomsing air flow) around 0.67
Togupntify the lyperyine seridupl mpnamen contenfuint tha geconptitgted lysozyme

; I 0, ' ' 5
1ol ibnd, BIREAREN SO EEONER 8 P2 DDGSAF vttt foume
TSRS L EoRinhio (802-x1 2.8 hmi) b€ FosottiBiosep (Tseh Byosbiends, Stutt-
Christ Gefriertrocknungsanl agen GrbH. The freeze
g4t ([EFIABYS V8 ysesk fog sgparating Amiselluidga byHire pansisting of 0.1M
CSERAR IR bhosiRa Wty alF, 544 OM sOHEHh BB TR bflsed with
8320 witholphesphovic acidhe pEDNOI The smbh@Ge sh@pleadhaiged evagzd pl at a

dryi ng chanber vacuum 20 The solids fraction of the
prptegencaniyatiog of 3r i meknlnwketemgeigetion wasneriogned #t@$0was with

BRI of § BRRF piry Sectbrt oA GRAL A ChB ol ofRREE o Rlent was
usdd yo eglettothpehmmaldpgarsal uti ons were initially frozen
at -40C x 30 mnutes. This was followed by main
drying at 0.11 nbar in three steps: first -40C x 30 '
Tﬂ BiSate e (biRNatiHE Eh% réidh‘ayéo‘iublé%n&n%@lvh qaa}]?ﬁﬁed(w the fol-
ours. The next step was after-drying, IC
lopingmethed. Atcab@tion Hoe was irgtially0proddcedbeith 1ysszymef §taralard so-

tep, .the vials wer aut o i.cal se d wi t he, ..
fip§Eyith FeprgeSoBonier-S TBHRY: T homp ettt | § el A0 ppagion
whihen eRieakd &t AVORITithd Bad@feriRYIRs NeERLMUI0/EBE céeekpvhdiiig 1y-
a spatula inside the vials, 30 X-ray di
sopyme comentratiqnaiie theanysistgated gndard sadetianset ry (WAXS)) To
determine the crystallinity of the dried sanples, the
sanpl es were investigated with a type XRD 3000 TT
The fedidual fohambo o@itet dfohe Jefféredtt invéstigaied dydogymeaonmilytions
in aroomregulated to a tenmperature of 22C. The Cu

w lated gy thepasis pfithg catibraden\imes. gty bighay dlee gpgidual monomer
i Ak i thi 2. = 0.15418 mm (Ni
cogﬁr-lémgf%ﬁ%ﬁ{u?a @??’qééls’&gegﬁ%‘% glg)t%ts{aﬁkﬁg odi ¢ voltage of
40 kV and current intensity of 30 mA. After the sanple
| aj e .was pl aced i e in- strunent, the sanple was
i = L 40degrees range at a scanning

THAh8ssOhearddidnicie? (MRMBPELER AR PBRIHERERH: detdd@inkll with the

seconds at each angle. 5 The powder diffractograns
aidwnf ghe Syonmitash viilelbs whie ofi SynyfatecheGBbER Clmeyifal-dellerfeld, Ger-

ver si,on e . . .
many. 't measurement principle is based on laser diffraction, a helium-neon laser

being used. Some 1-3 mg powder are dispersed at an air pressure of 2 bar and guided
in front of a 50 mm Fourier lens by a parallel laser beam. The particle size distribution
is evaluated with a Fraunhofer model. Two measurements were performed per pow-

der.

Mass mean aerodynamic diameter (MMAD) and fine particle fraction (FPF)

Some 12-18 mg powder respectively filled in size 3 hard-gelatine capsules and intro-

duced into the Handihaler (powder inhaler of Bochringer Ingelheim) were used for the
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3.07, device XRD 3000 (Scan) and the Rayflex version
2.1, 1996 (analysis) on a type SC 1000 V detector.
W8i2065/18398b usi on chr onmat ogr apdsy ( SEC- HPLC)  10Pa)/ER2g@a/004807
protein aggregates To quantify the 1gG protein
aggregates in the reconstituted powlers, a SEC HPLC
measrepEntso mm:ﬂaptfhwamd tPt@pha thedéarkidrioe tb thetUFSPaER yhpeat of
HRP1090 u Agilent. A type TSK30QOSWKL c .
o g penl naor dteir L6 ROABL U (RIS 8 BELS Bhegd Vi at o
suck bt hﬂ@@f@.@ﬁ&’@ﬁﬂ@ THE ir lﬂ%%ggﬁ]ﬁft v RBARIIAVia AP extBfal con-
fluid, a buffer consisting of 0.1M 15 di sodi um
trolypanelgahlopstdleh sapsulgs Myt measusaddorzatvpewdenum sul phat e
was dehydrated and adjusted with 85% ortho-phosphoric
acid to pH 6.8. The anmount of sanple charged was 25 |
Tiad ABRS 3301 &inft (ﬁ‘OIl‘quné r MN aus Afwa sulEdeBhsly 5 @i ddmbination
detectlon was ormed at 280 nun with the aid of a
theeimnactey inlet gi%otp d@fennmel thpmerofmagte pettigle fizeohnass mean

N T I —

cle|tiantidnf YFRH)evig alstiglostage RiRictr Twehegtictite tut-dff diameter of
reconstituted powders, a SECG HPLC was performed. The

5.SBm #BOE/RaR). Héer bringdrawnoft wa tlyEP/ ISP thwat er semgle induction

pdﬁgl\% jdst 83%? ST 3&@‘%@%8&5’ g eubera%éf%ﬁﬁ? Bo»gc?é q@h ny -
plediforusriel of dliglgapedsaichent uider titkitdiidi @nditiohs) FtRrtiio of flight

sisting of 0,25 sodium sul phate with a pH of around 6
mggyregsatis nioamed pltescapiflary pafm)throngh @n‘mlésffr\b@ws vghich, as

o TTRANAES, (MU he BRAENAR Bt siisiC ShaREL M Bpgg -

meidah dB&¥utioh ithex jsrsobgeqoerntly coagertkdt mtom-hlﬁss&hsmbutbm and ¢lekn to

The anmount of sanpl.e charae s 20 I at a protein con
' thgglag%wp%%qrgéyn@m ISmEteﬁ@ﬁth rotein detection was

performed at 210 run with the aid of a UV detector of
Agil ent. HP Chenstation software of Agilent was used
Thearegivadl Y8834 of Hhe pomdenpaodptianshat\Wes pasd byl #@3BpBl4ry is sepa-

/ EP2005/ 004807 d
rotel S e STOELg SRR FBPeiReT 7S SRRt PIET e b SO Gfeeates i the
RGO o I AEpREAATLLANSthl KRR TBe o SOILRIARIS ()

dified S LC (van de Wert 00) was perforned

- followy fhe aifflon2 Geimg\iidally stnanated Bmdeptﬁ fisemihhe dine Poiste fraction

is gra%?rggtng:;ﬁ)ysc? tEerrBr,{n(l)e CJI'EQ fife parhgle fraction is calculated from the fraction
of powder separated in the filter in relation to the total quantity of powder used, i.e.

the weighed powder per capsule.

Residual water content

The residual water content of the dried products was determined by means of cou-
lometric titration (Metrohm 737 KF coulometer with type 703 titration stand, Ger-
many). To determine the residual water content, powder was dissolved or dispersed in
methanol (Hydranal — Methanol dry, VWR / Merck Eurolab). The measured solution
(Hydranal — Coulomat solution, VWR / Merck Eurolab) of the Metrohm coulometer

was conditioned at the start of the measurements, i.e. the measured solution was cali-
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5 gart, Cermany) was used for separation. As the

fluid, a buffer consisting of 0.1M disodi um hydrogen
worposhiaase di hydrate and 0. 20d sodi um chl or i deP@EEP2005/004807

adjusted with 85% ortho-phosphoric acid to pH 7.0.

The amount of sanple charged was 25 | at a protein
brated de menoaratencoofenl -Th samgplel wasRnjetted mnto diectittztion cethand meas-
ulpggrformed at 280 nmwith the aid of a diode array

tector of Agilent. HP Chenstation software of

Agil ent was 10 used to evaluate the chromatograns. To

eval uat e the formul ati ons, the residual soluble

antified by the fol- Iow ng method. A

;

T %ée?%")@ﬂm'tﬁ"&ﬁ ooifilnd b bl P et igretotol SR so-

bifiti€s afer Hi)r,a @ﬂﬁn Q’lﬁlifefﬂentag@ ﬁﬁét%r(ﬁtpr&&n]a%g%?&% Hafset at the
re

glventot Al t he nononer peaS|n ation to

megREreERant EBih &rdﬁor;gullat}on glabifitie Puompretein fwringhgions aplegous tre-

The r.esi dual ,nbn
h QRIS AR, SLARORL AR KBl atolD SphB RSk RS Rithuta-
tidmey avdlcgong macchmemtdsa | fadn@slatiihs] BE adSious Mydidk@ethyl starch
caljbration |ines. The higher the residual nononer 20

fopnRipeRs Were partilnermppisH as f#@reﬁ@fﬁwh the ippayaiiyoadipypnts de-
scﬁbé&id ﬂhE Xnve’x?nﬁ&ﬁ Me%&&%e}%ﬁ&ﬁ&% %i d%%%(@ize@%%}u%ﬁ 2hro-

art 1 cl
mahaglaphy (RHC-HRLC) tvhiéh U detaftioh {PARY)nBadt mcsl”pdrﬁdse,stha prdtreated

of . S atec; GroH, C apsthal -Zellerfeld r- 25 many.
Popylet w@?ﬂ&mecm%tlﬁa?%ﬁn@w t fiaisE Gvigha PHEE 1 85

d'FBlfc'é%foMQ%'sta% Jhg.' S By &nhl%ﬁ&ﬁs WEk MeYs %@ed épgfsblwaﬁer

my po ar e persed at an air pressuré of 2
ande gueekle dbpen stdragenat avdural WGmnd:m@uné 175Veretativy aar hurmdlty

p l1el, l-aser beam The particle size distribution
i 2‘{0‘% ?%J/ RiPHD ﬁlaf’-sr‘ﬁglﬁhof er model . Two neasurenents
. ‘é";ﬁ ﬁlérﬁge{téﬁt&% e ﬁ%lhlﬁ,{a‘ﬁ’gleg{gg if(l)rﬁﬁllzh'%rﬁg affid ?ﬁgv%?e&ored

12} d;&n@asp ovaliefor oes @acattlavmmyl 2P2PClaed 50 to 55%eelat1ve air humidity

5‘:‘ g)tfl nﬁ%?,ﬁ’@?su !vﬁ a}%g];% | g!@gls uceéefgercf %g{:ﬁg@ rszjider the
“@6@1&'&%%15‘6@1’&3 %onaﬁ’@ Qb QP fRSstRGTHyERQORLO GABRY dry

nmeasur enent s. adapter was used to couple the
Hatneﬁghat@rpuntb%we USP EP throat of the instrunent

act or t dra . off .at a rate of
+ 55 red sforsee’ SaRPRE s Galilets anfh o) Hrng yere
t BoRIA0fAP Bhe BB i€ Gﬁérf Flatetialsiia AVaciifnedrmly @bitet bf Memmert,
panel . At |east three capsul es were neasured for each
p@mmy at around 30°C and around 0.15 mbar (vacuum drying). The glass vials
were subsequently removed from the vacuum drying cabinet, sealed, and beaded

and investigated for stability after four weeks’ dry storage at around 40°C.

o 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 ni-
trogen and stored at three different temperatures of 2-8°C, 25°C, and 40°C. The
powders were investigated for stability after one month.

o Open 3 months’ stability: Selected formulations after spray drying were respec-
tively stored in open glass vials at 25°C and around 29% and/or 43% relative air

humidity. The powders were investigated for stability after one and three months.
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5 The APS 3321 unit of TSI Inc., M\, USA was

si mul taneously used in conbination wth the inpactor
WiOr0e1138606 t o det ermi ne t hes7aer odynanmi ¢ part PCT/BP2®02@4807

(mass nmean aerodynami c dianeter, MMAD) via a tinme of

flight determ nation and the fine parti- cle fraction

( FeF peledted ﬁbrsiubgiloas dhageodymadt perf¢rmanbe ahtheffosaler was also

of f anet er mat 39 L/mn Af ter be| ng
akiehmiped b Firaf et iy vieht Phibredent (i dorflauct f
port, the powder passes to a thin capillary, vvhere

0. 2% of the powder quantity is sam pled for tinme of
flight measurenment underExampledetic condi tions. The

capi | Lary poseasasin o e S SRR o, as

inalight barrier, detect the flight tines over a

specific distance. The result is a nu 15 neri cal
Pyede®l math »eoncspiration of Asevnguigt my/md fawralated in atrdl 4 glycine-

hif e Bt R MeRio B epn B i Yo RET PP BB g gl of
arpumbl@ 6) o pWoatehpof 1| DRmdhas apdisfable bysehbeof mr bihaf ¥dju$ants,

rated via the single-stage inpactor.
PP dgscaibed abeyedsng qyclons b pleanatergising %féow pbaround 0.67

m? a -
o/ HEPR, ot b ERAS S0 PP £F Alfrd Loyt Ml IS tgoted a0 do
scabecfdﬂ:cmae being finally separated in a depth filter.

rtl cle fraction is gravinetri

f
?‘@F hﬁ%’&e AR StRTaEH At 117 TEAUVE FHhugHdis 5@4@ > (Eareefl stor-
f Lembbfich! e §dtition? regsaé@ fors %E%%ﬁ%gh dlt;Ja@«dH hié around

inrelatioh to the t quantity used, 1.e

tﬂl&9%§m§hl§d2%@ggtegatp‘aes1mpwye 25 Residual wat er
c tent The resjdual water content of the drie
f,.0PE IS eaaﬂlgrw%aaldb@uwaﬂ@ gy éfetﬁg%ﬁ&e fbe solution

t pidhrell Bond Métré&hﬁﬁtzéa pggrd%d%%%rl 1949 Bdr¥Pfes/ 03

trtration stand, Ger- many). To etermne he resi dual
o natfier on@da}émracupnwﬁgmg\m fdumenéketedrymtordgaai@ﬂ?@dthemﬁﬂon

net hanol dr anal [ Merck
EHWBW&E)&O% f?ﬁ?&%%ﬂ*@ Efq?aé g‘{'ﬁ\ﬁ% aperegatey| omat
solution, WAR/ Merck Eurol ab) of the Metrohm

coul oneter was conditioned at the start of the
measur enent 8pray deying hfa 383%uwed) Igbil foimmlaties cal i WO
2005/ 112996 66 PCT/ EP2005/ 004807 ill brated to zero
wat er content. The sanple was injected into the

Pulrd 1gGI Wh aG®héentalonBASourt! €90.8 mg/ml formulated in a pH 6 glycine-

histidine buffer (see Materials) was diluted with demineralised water (with a pH of

around 7.5) to a content of 33 mg/ml and, in the absence of any other adjuvants,

spray-dried as described above using cyclone I at an atomising air flow of around 0.67

m’/h. The solution volume was 150 ml, The aggregate content was investigated as

described above.

¢ After one week’s open storage at 75% relative air humidity and 40°C (forced stor-
age stability), the solution prepared from the reconstituted powder had around
16.3% aggregates.

o After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 4.5% and 4.4% aggregates respectively.
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Stability determ nation 5 The powders or proteins
contained in the powder were investigated for

wili Xob2rieass sta- bilities afte spray drying. Fb®EP2005/004807
percentage fraction of protein aggregates was set at

the neasurenent unit for fornulation stability. Pure

o prAftedilnantdGr mohtht 1 @Mage ATEE°0Y8 WSorithise stabitP$ the solution prepared
formul ati ons, anal ogous raffinose fornul ations,

a5 aecossiduied newder ndraspund 14%mad 7dimpggieantes respectively.

S r - 1,Qn o]3 l QgQuS ., .

PR R O o G AP Mol sGBRLAE R olipy prepered
c drpatiedreasnstiatit@l powés haddtdrovddel 3. ;maandt 18/ B/ aigigtbgateé Sespec-
de- scribed in the invention. Aggregates were anal yzed
byV6it i dat ed size exclusion chro- matography
( - HPL G2 W I on D).....For. t hi s..pur

* ¢ R Tt Hlohhs MofiEh EFhioPh po¥bbianr ki biigtabl fESSe, e
| Bojptioe prepuridefiorf whé Fecangtithied powll@ K. aroln@ £.6% &ido6.a%eag-
stability: Selected fornulations were investigated for
stEEsRles I§PPeatively. 15 one week's open storage at around
4 r 59 ' i o . . 4 7,59

ORISR B AL R0 S 0
s sallotibn pyepaSeal fesrh el feeomatingtd powdatHadraro@iday 6% MidTD0% ag-
were stored . ip open glass vials for one day at around
2 BeLARE 'SPCH 5% rel ative air hunmidity
(equilibration). The glass vials were subsequently
seal ed and beaded under the 20 conditions specified
above and i nvesSpgatdeying of a 8Ye(vi/V)ittehalwbe er f our weeks'
dry storage at ar 40C. - Vacuum dri ed storage
stability: Sel ect eg%qg?/ﬁhl%gli%ﬂg‘%é??%r spray drying
were stored for one day in open glass vials in a

vacuum dryi ng cabinet of Memmert, Gernany at around
4.8 @Crehudpsarvome disolvsd itb arouad A8umhdemnineradiped Fater giviths pH of

ol e Bl S MR 4 BURRYEEY AR PGt PRt grownc

1000m g/l abinhklated ah bgIH b Qlycivelgikisdinél bivffét (Q¢ARR teRialsR Wi gdded
3 nonths' stability: Selected fornulations after

40C. :
angdslilied yifh demiperabisedawatgntwith @pH of graypd - Jlte g yolumg ef 50 ml.
WA [ | 0
THE SRR} obilied X ARods Band S (B8 oty R r RARR tnd 1%
(w/engreteat atrdesasodpray-8iied A5descrited abo¢e usliecycdéhepomda rafomising

were investjgateds;for stability after one nonth. Open
mrgﬁﬂ’arﬂfﬂ@wﬁ @%mmt/{%: The-paggesslte FoHeRt|was Bestigated fas Josariped
abdlying were respec- tively stored in open glass vials
at 25C and around 29% and/or 43%relative air
Theufrilelving .agSiegatp contents weoer ebtainedRir itg atoexefstabilgyabi | i ty
f h hs, 2 11 7
. gé%%%@g%%@ r"%g}%@;s?c%agg zg:t75§% relative gig?m/umi 1%9 gnd64O°C (forced stor-
age stability), the solution prepared from the reconstituted powder had around

12.6% aggregates.

Spray drying of a 3.00% (w/v) LS90P
0.33% (w/v) igG1 formulation

4.5 g LS90P were dissolved in around 140 ml demineralised water (with a pH of
around 7.5). As the next step, around 4.864 ml pure IgG1 with a concentration of
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For selected fornul ations. the aerodynam c perfornmance
of the powder was al so determ ned by neans of tine of
wol2zogshtizageasur enent s (see abgve). Exanpl e 1 S5prSpEEN05/004807
drying of a 10% (wv) 1gGL fornmulation Pure 1gd wth
a concentration of around 109 ng/m fornulated in a pH
ar6unyl ¥@3.8 eng/hil Soirdilated infd pH 4 gbeinvEtigidiad byffova@ee Materials)

di | i t.h dem i sed fth H of d
witegiEand! AliE SR e minsming ot it arpH B SRR A6 o Vol
RO ¥f P3Gl TQstHHﬁiBhﬁhus]d%tﬁﬂéda%hgaﬁﬁeﬁdar@%ddféﬁoi&@ﬁg ABROUR or

usi ng cyclone | at an atom sing air ow of aroun
mgtrig and 93k (Wivkptdia andway sirayrdriedhas deScrited abtree using cyclone

regat.e confent,.was | st gated as de- scribed .
1 g plomiisin iz oo afalind L8 Ty Dhcsastenls contegy ey yppigated
asadeberibedublhdey and 40C (forced stor- age stability), the
sol ution prepared fromthe reconstituted powder had

T@ﬂﬁumngmgmg?@wamts ¥erQobtaiget &yats storagesirdilityvel y.
» SHBEgBF et PR Py BT s v o
r O Bability)! Gk RMEST pleptrcd i dhed iefc%g(gtﬂa@a gﬂ%gﬁ had around

After one day's vacuum drying and four weeKs' dry
st §Pmegeregates0C, the solution prepared fromthe

' d h d 13, 2% .20
SR g G 20 AT S B
| @oin the tdtoRstiAeE pBwHettag Ardind B0 AR 0.9% &of&lats respectively.

formulated in a pH 6 glycine- histidine buffer (see
* \Véifler 1 and P menshelistarageoat RSt G (Hmonthet sthbitityd, thaselptiomprenared

H.of 25 d 7. t 33 m
" 1001 B rosBbeiu PO e bR 5 B L e eyt
o dagerf | R 33RGMEs’ Widrigk £40PO ?_?Iﬂonﬁfs’ SAbifikyINhe sidtieh f)regared
fl ow of around 0.67 nB/h. The sol ution “vol une was 150

frontheresgustiselad powdenthadarawmd 11 end 2.3% egprestes respectively.

TRGRET BER Bl S S R b B o 7 0 age

e STROMNIDYOf thé &9 lafibd Payirogved 2fg @m t he
reconstituted powder had around 16.3% qggr egat es.
ThaiMMAD andh HPB ofithetpesvdes worealgtermined a8 descgbebahavs:

st.abj Li he sol ution prepared fromth
» ¢ EBEMOEAB b ol ARt i G eschf B T thg FPF was 23.6%
afiycRfah &5&6%@%@% dapSl1Y weldf. 2005/ 112996 68
PCT/ EP2005/ 004807
Spray drying of a 9.9% (w/v) LS55P
0.1% (w/v) IgG1 formulation

4.950 g LS55P were dissolved in around 40 m! demineralised water (with a pH of
around 7.5). As the next step, around 0.518 ml pure IgG1 with a concentration of
around 96.55 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralised water (with a pH of around 7.5) to a vol-
ume of 50 ml. The solution thus obtained contained around 9.9% (w/v) adjuvant or
matrix and 0.1% (w/v) protein and was spray-dried as described above using cyclone I

at an atomising air flow of around 0.67 m*/h. The aggregate content was investigated

‘as described above.
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After 1 and 3 nonths' storage at 25C (3 nonths'

stability), the solution prepared fromthe

WO 29% ut ed powder had ar®und 7. 4% and 7. 1 P@G/EP2005/004807

aggregat es respectively. After | and 3 nonths’

storage at 40C (3 nonths' stability), the solution
©having ageregatetgeatentscvas pbtained donjtsattwagesabiliyound

13. 3% and 18. 1% aqqr egat respec-, tivel er

* AP ORE erls SR ERELEO R s LIRR RS Rty p 4] (16ed stor
hiagt diabilitN dhe? 56Tutibih Prepardd Uk 'the T8RRIl IR deh Bad around
reconstituted powder had around 5.5% and 6.6% ag-

grelJaesgrceadepect i vel y. After 1 and 3 nonths' storage

Jatharound 43% rel ative aiy.humdity and 25C 1| 10, ..
ST RS Shi BT Pl PR findHemes gkl hegtution
amppdparedFrdal ttntecohsfftiterondle ERAL £SulEA PEGbMahits. SPr ay

drying of a 9% (w v) f{algr;behal ose 1%(vv/v)q{gF§%1 ®
formulation 15 4.5 g trehal ose were dissolved in
around 40 m dem l.se I i a pH of around
7.5). As the nex Bf?@bﬁ%&%{ﬁ%ﬁ’@%ﬁﬁure lgG 1 wth
a concentration of 186 oy IgA0RHrimplabbnf ornul ated in a
pH 6 gl ycine-histidine buffer (see Materials) were
added and diluted with dem neralised water (Wwth a pH
f : 01: i
21, I3 arche losbfied M APUER AT ot idincrifled B A of
arometdr 7.%). Asdhd fext Gtapygromrdod, 6imi pardlg@e switlpa aynadnirgibnasd around

escri.bed above usi ¢lope.l. a n atopj sin air
13 mytOTm Baied o S Riiinerhgtdigh uleh Gec ety wiee added
arld W Rddl ol ﬁénﬁi%ra@%@ﬁrh@ﬁgyit@@g}i%f afdtfad F704) 10 Wivdthime of 50 ml.
aggregate contents were obtaihed for its’storage

Thea sehatiant thus Dbtainkd enntaimes sveahd §%opei) sdjuvageoranat7izoand 1%
relative ajir hum dity, and 40C.(forced stor- . .
LB FenraGitd Sritsidindia s poms etond T an atomising
aif B6RNSH drbiniE 0.7 OMYB! Tha @t Qi dontdrd- P36 RYIRARKE QS described
Spray drying of a 3. 00%%\N/V) LSO90P 30 0.33% (w v)
aboy@ formulation 4.5 g LS90P were di ssol ved in around

TRl LG A oA Rl RS Ridse i 1

o COTREOAE FEEION ofdn ME2agORT 5V FDARc O Himl i, RROFI°004&04d stor-
age stability), the solution prepared from the reconstituted powder had around
2.3%.'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 1.4% aggregates.

Spray drying of a 6% (w/v) LS55P
4% (w/v) IgG1 formulation

3.0 g LS55P were dissolved in around 15 ml demineralised water (with a pH of
around 7.5). As the next step, around 19.45 ml pure IgGl with a concentration of

around 102.8 mg/ml! formulated in a pH 6 glycine-histidine buffer (see Materials)
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around 102.8 ng/m formulated in a pH 6

| yci ne-hi stidine buffer (see Materials) were added
“‘Moiﬂlfz%ed with demineralided water (w th aPPHEBF005/004807
around 7.5) to a vol- unme of 150 ml. The sol ution thus
obt aj ned cont ai ned around 3.00% (w v) adjuvant or

wigg 3ddsd ardidibntedwithdemingsplised ivrten(®ithasplE pf aspund 769 tag vol-
R G T R S R

trixnangs4% et o d)rotam abdsweasi dpes-ddxal . deShtbell abbesvisige cyclone I at

Ao § TR GrouBHD. G Th e aiss agiemivos Goesigated s

dés%@éd'a\h%v@' r humdity and 40C (forced stor- age

stability), the solution prepared fromthe

Th@fodinmng aggEgaiendients vesle abtamad for]n& sﬂnrﬁ)@é mmtgg at es.
After 1 and 3 nonths' storag

PRE Yyek's ARSISYPIRET 8in/ 3k éfa@tr\@omr h%ﬁitr el A (forced sor-
{
R ey A

sdlageeragat@SC (3 nonths' stability), the solution
prepared fromthe reconstituted powder had around 0.8%
and 1. 3% aggregates respectively. 15 After | and 3

months' st orage Srad @il orPhinsisste! 1 1Y), (he
sol ution prepare romt he reconstltut ed powder had

around 1.1 % and 26%4vyyieéfafoasulréspect i vely. The
MWD of the powder was determ ned as descri bed above.
The MVD of the powder after spray drying was 2.8 m

2.0 e LEBAID vasnel disBblved it heoupa@WoR il VRnBnd&lised ated (vish a pH of
descrlbed above. 20 The MVAD of the powder after

arayicag-SHr 4t f WKk SEPE aioNnd 2iel &t Wb PRIFeRWith apopnoppiration of

oS0 0 RO ST 9115k 0D S B

weke Qﬂﬁle(baﬂdSﬁEﬁed/\wrth ddinamodlme@l wiater &wiih achHHOf @ound 7.5) to a vol-

wr Sk SER ERpian Snsiobiningd osBiainedeping Aop (W) auvant of -
msaodﬁe@@f (kv fbtaB an@ i @gr g,fdr%ﬁ agg{egé b%&" ﬁs%g%\e);ﬁ(ﬂie I at

yC|n -hrstidine er (see ter|
anaﬂ@mntlr@uir fow wf ecbuni D6 7detrh n’ﬂleadggs@tevmh&znt was trivestigatdd as
dof aaoEnd 7.5) to a vol 30 tine of 50 m. The solution
SHIPCd 3B ned” cont ai ned around 9. 9% (w v) adj uvant or

THEbNbWingRdeRedte YhtdhtY hveRs a;tsihed R Ghs WRPagRREBYIGY | €d as
descri bed above using cyclone | at an atomsing air

o f Adigr olie weeklihobed. sEtageBattyS Yol tedativg girdyatiditcant 41C (farsed stor-
| Qg\;/eegtt f)l%?t) ﬂw solution prepared from the reconstituted powder had around

6.9% aggregates,

Spray drying of a 2.5% (w/v) LS55P
7.5% (w/v) IgG1 formulation

1.25 g LS355P were dissolved in around 10 ml demineralised water (with a pH of
around 7.5). As the next step, around 38.84 ml pure IgG1 with a concentration of
around 96.55 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)

were added and diluted with demineralised water (with a pH of around 7.5) to a vol-
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as descri bed above. WD 2005/112996 70

PCT/ EP2005/ 004807 The foll owi ng aggregate contents
Wi/ dB%i ned for its storalfe stability: Af PEF/EBA@S/004807
week' s open storage at 75% relative air humdity and

40C (forced stor- age stability), the solution _
upe &b 2Panl. fihg welutien tusorhseined, eentaipedeionnchad%a (wivh @djuvant or

294 o day’ dryin
BB ALy R oSS
aff amomorm BingracHmng of brouad OETWEYh, TiachpafdpuRtofiteAlivas investigated

aggregates. Spray drying of a 9% (wv) LS55P 1 %
a ‘%%?/"}%eaﬁg?v ormul ation 10 4.5 g LS55P were dissol ved

. : . . _ of

ThETRRRM el ORERAT AL ORI T B BIRE e | o

» WiAfter ane andenbpat dtomagoht 7% vilstive Bhui ity arld407d) @reel stor-
| ycine-histidine buffer (see Materials)

in a 1,6 g ¢

wépe s&E'aw thenspletion, prsgasii 1 from dhe Aesonstitated nRstder hpduiargynd
aSP‘%Q% @%Qéénd 7.5) to a volume of 50 m. 15 The

sol ut i on Thu

S obt ai ned contai ned around 9% (W V)
* adifiey ant day’s Neduinxdgitey dftb folimvegkspaBt sorag@mAAORES the solution
spray-drjed as descrihed above using cyc%one | at an
af ftpm Hiereqongiutse Pawvdarpdoremd el % asgmeeeiaygr egat e
content was investigated as descri bed above. The
foll ow ng aggregate contents were obtained for its
storage stabil i Syray2yingdbf i .00h6v/mEERSH open st orage

at 75%rel ative ai m, di_t nd 40C (forced stor- age
stability), the s&?ﬁkﬁﬁ%gébi@gﬂﬂﬁwam t he
reconstituted powder had around 2.3% aggregates.

After one day's equilibration and four weeks' dry

0.20 1L&§8P aas doenlvedhia asound: 5 mh derpinepdisasldviteniwithepH of around

econstituted powde roun 8%,agqregates. 2
755 G et 50 UL 8 5T RS T T B G OF around
9653 50maas faimulaied it HPHSOLlYtineNistiBIne Hafferl(séd Phtdrials) were added
reconstituted powder had around 1.4% a %r)egat es. Spray
anddyluied with dengiosraliped) wategs@pth 2kl (oﬁﬂmynda t a valwme ¢fHY ml.

T S ST EIHEE, D Mo B s 0
(w/v) protein and was spray-dried as described above using cyclone I at an atomising
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 stor-
age stability), the solution prepared from the reconstituted powder had around
10.8% 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 8.0% aggregates.
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around 7.5). As the next step, around 19.45 m pure

lg@d with a concentration of around 102.8 ng/ m
WM0PAiN13%%d in a pH 6 gl yci n® histidine buffePCTERW05/004807

Mat eri al s) WD 2005/112996 71 PCT/ EP2005/ 004807 were

added and diluted with demneralised water (wth a pH
of around 7.5) tSoray dryping ofiad. 3% (80) E855PThe sol uti on

t hus obt ai ned Com%‘?ﬁgv/‘@[%&ﬁdfgﬁ%/ﬁw v) adjuvant or

ma- trix and 4% (Wi & spray-dried as
descri bed above using cyclone | at an atomsing air

flow of around 0.67 nB/h. The aggr egate content was
OLmeebbrifatusg dissolved de eeundedtS apbdemingralissdowpieni(with a pH of

t t btajned for;it.s _storage .
wBREL 77 S TORER Reph TGl Ao OB P ey Gafsntcation of
aroendtl 0%.8 mg/miforhelated iand pAOE o foneclgstidiiobuff@d@ee Materials)

stahi | | ty(i| .th \?\@ ution prepared fromthe
WF@&S‘H%A pr @lélaecga’ slempingralised wrater (withoopdy gf agupdd.5) foa vol-
r } . 0 o .
e oS0 Y IR 506 Vil Whtthed Saline Pl ot B st or
mdirxi and 9% $wed) pattein apdiab sprapidried as déscriteduibdveuding cydbone I
t he next step, around 29 18 pure lgd with a . ,
A R P A O i ﬁcﬁhles hgThfpegreapisraonicat was inyeyigated
adds@itghi vgdwre- hi stidine buffer (see Materials) were

added and diluted with dem neralised water (with a pH
Thst follpwingchggreBjtetcontgnig otere obtainod fGGtssioraghstabslglyut i on
t obt ai ned cont ai ned und. 4% (,\w Vv,). adj or
o Ty PRGTGE RS DR P o e P by syt i CedoThed stor-
dase kiabiigy)a By solttsdd Ere?ﬁl%tiq?(ﬁn |th@tecdfistifted oW det Mdd Atdund
flow of around 0.67 nB/h. The aggregate content was
i AVt aapaeselrsas  descri bed above. The fol |l ow ng

aggregate contents were obtained for its storage
stability: After one week's open storage at 75%

relative air huspy tiyighet #060%f(Rroedsspor- age
stability), the sol utoi on gre ared fromthe
reconstituted powded hadv ]rg&[irf@m'zlstl@l. 9% aggr egat es.
Spray drying of a 2.5% (wv) LS55P 7.5% (wv) |gd
formulation 30 1.25 g LS55P were dissolved in around

9.0 ¢ bB5ifewereedatdlselinvadoand Q& thil denfibbrafisedavwaten gwith =) pH of

As t next. step, around 38.84 m pure Igd wth a
arglg}ﬁiCE,S}r § iﬂ%ﬁ,‘ng?r% step, around 9.73 ml purcreJ IgGl vgith a concentration of
around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralised water (with a pH of around 7.5) to a vol-
ume of 300 ml. The solution thus obtained contained around 3.0% (w/v) adjuvant or
matrix and 0.33% (w/v) protein and was spray-dried as described above using cyclone

II at an atomising air flow of around 0.67 m*/h. The aggregate content was investi-

gated 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 stor-
age stability), the solution prepared from the reconstituted powder had around
5.0% aggregates.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.9 um.
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around 96.55 ng/m formulated in a pH 6

| yci ne-hi stidine buffer (see Materials) were added
W%r%"%ﬂ?%%ed with deminerali%ed water (with aPBHEBF005/004807
around 7.5) to a vol WD 2005/112996 72

005/.00480 f 50 m. Th | uti h
TR DA RT e B STo SORTOg A5 REFORAR ST
T e e R A

f limyelafonas chasbwilebdapsBleRveidiie aggregate content was
i nvestigated as described above. 5 The follow ng
aggregate contents were obtained for its storage

Fetative ai r R GfRE oBRSS R RS CoRbRIE 107
stability), the sobU%i(eivdgGpdomehlsticam t he

reconstituted powder had around 5.9% aggregates.
After one day's vacuum drying and four weeks' dry

62 Ruiing ear bORaimRle el (R DS £ EXMpiRE Sugan
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Wié?d@ngl%iseﬁléwrtes (widh aekbof srepnd 3 léé twgwelurra:l af) SOwest.&he solu-
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profeiis ambivas Bpdy-cieied ak destribed ubsheluddis Cyivie BEY AtV aldinighg air
matrix and 9.Q0% 20 (wv) protein and was spray-dried

floye ofrernd B.6d mhAbJ Be asgTRgte gRnteH avas inyestigntesk agfesgripgd above.

T b Y B B Oitetly Ber e R AL BIRPTLT

o agdicegmd @eclOnbEL SorMpd & 1O RllaRE@ alrtiunillily std4@IN forced stor-
stabiljt After one week's open storage at 75%

r ég%ﬁﬁabiéi¥):3i thenspbptinmn; pregprgd 4oun (the receastipisd -popuiep jad around

stglbd i he sol ution prepared fromthe
recgrqolst%t#%ﬁag powder had around 10. 8% aggr egat es.

After one day's vacuumdrying and four weeks' dry
storage at 40C, the.sol ut] repayred fromthe
reconstitut eo§$6¥\g'é@n %ZWWS uYhS % gat es. WO
2005/ 112996 73 PCTA&R20OH.0Q48RduaRR @y drying of a
0.5% (W v) LS55P e we

5.71 g Coupling Sugar-containing syrup (equivalent to 4.5 g Coupling Sugar) were
dissolved in around 40 ml demineralised water (with a pH of around 7.5). 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 demin-
eralised water (with a pH of around 7.5) to a volume of 50 ml. The solution thus ob-
tained contained around 9% (w/v) adjuvant or matrix and 1% (w/v) protein and was
spray-dried as described above using cyclone I at an atomising 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:
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9.5% (wWv) Igd@ formulation 0.25 g LS55P was di ssol ved

' 2.5 mM demneralised water (with a pH of 5
wadr]%)g%gﬁ%&. As the next st %5p, around 46. 21 ﬁETﬁﬁ%OgS/OMSW

Igd@ with a concentration of around 102.8 ng/m

f | ated j 6 gl ygcinhe-hi.stidjne, buff

* et i 5k e el L fhc v i IS e AR Tpied sor
Vn\?ig@[rsﬁa(b\ﬂ‘lt& ) tAc Rblufibn 3rQIRY from) tl'iteoreéon\éﬁ%ﬁeduﬁ@)v c%'Ilégo/around

e solution thus obtai ned contai ned aroun )
(iR ageiegstamt or matrix and 9.5% (w v) protein and

SRR R R BT PSS PR g Auon
AgEERSAL Forh PRY RBSnsWaRed pO4RRE hadhBtnd @.@Was%%ga{ead

above. The follow ng aggregate contents re obtained
o f dkfidriame slapisageusn digihg tyd fouhfeeks’ clng stoengk 'as 40765 ithe solution

storage at 75%rel ati ve ai um di t pd 40C (forced
S oSG B fy e B les Bl Shid 2 Ecacdtr et ¢ e
reconstituted powder had around 15 13.7% aggregates.
Spray drying of a 3.00% (w'v) LS55P 0.33% (wv) Igd

fornul ati on 28pgy@irgng 865 aev/e) dowdiogWegari n ar ound
280 m demi neralise Lth a .pH of around 7.5).
As the next step, ﬁ&ﬁ%@%"’é@* “%HB’% lgd with a

concentration of around 102.8 ng/m fornulated in a

EH 6 _glycine-histidine buffer (see Materials) were
3.8 o ImedPyat-eentoining yain (Rarmialenbtp 38t @ FopplinenSegapwere

. N 0. [tk . eyt j
ARl M5 Ao 1, B TR L4 e
stey anmtndi b9. 45wl PurdIFEi( writh) a poregiratioand araimd SO Bymgfmlefdrmu-
S S P e 3 e s oL G A i
dMRReta NV Ater @a{headpﬁaf Q%gg(g " ?Eg’ d@f@&%c of 58 ol OfHe QM i®n thus

ag.gr egate contents were r rts stor age
obgainkd torttgined axbumd 6Br(w/edkivenopenatsk endid¥ (a/'v)4Betein and was

relative air.hymdity.and 40C _(forced,stor.-_.30 e
stgysiod it Moy d s lons 1 ok i fP it e fiow o Hound 0.67
m?/ﬁ%zlg'gﬁégaﬁ%oﬁ%ﬂﬁﬁs MaestAhRMIAY deseriBét aggeegat es. The

MVD of the powder was determ ned as descri bed above.

Thnlelinwasfeerdpateonigats wete ebtained dgr ithrsjarage stabslity: 9 m WO
2 /112996 ,74 PCI/ EP20 04807 .The . D an F o
* t hEHEREEC PB“H%?@E?T?%&Q 5@“&"&*’6‘% }F‘B’%‘HMQB%@%&& foreB4 stor-
age stability), the solution prepared from the reconstituted powder had around

5.0% aggregates.

Spray drying of a 4% (w/v) Coupling Sugar
6% (w/v) IgG1 formulation

2.54 g Coupling Sugar-containing syrup (equivalent to 2.0 g Coupling Sugar) were
dissolved in around 15 ml demineralised water (with a pH of around 7.5). As the next
step, around 29.18 ml pure IgG1 with a concentration of around x mg/mi formulated
in a pH 6 glycine-histidine buffer (sec Materials) were added and diluted with demin-
eralised water (with a pH of around 7.5) to a volume of 50 ml. The solution thus ob-

tained contained around 4% (w/v) adjuvant or matrix and 6% (w/v) protein and was
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The MVAD of the powder after spray drying was 4.3 m

we 89dfPF was 15.9% in rglation to the poxi;,;;_l
capg% e99\’;/e| ght . 5 Spr ay dry?éng of a 9.9% (w vV Thee2005/004807

Coupl i ng Sugar 1% (W v) 1gGlL forrmulation 6.290 g

5;99}' H{qéc{‘gs d%BH&@ﬁs%Oé‘%c et Sﬁ&&ihl\{s%r%m g, ot aPo%Qd 8.67

Ing Sug ar wer e SO I'n"arou
ni[‘hea@regi&cboumeww mvbm@tqdﬁsdfescﬁbedmhbvﬁ 5). As the

T& E]é’Xt step, around 0.518 ure Iq%GI with a
SEHrCRsEbeGroomBlsiera ab i FORRNNER: i n 2 pH
6 0
AR E RS St Al oL P BB Brhlep bpd BT, SR8 sor
arage rsthbilitp), theo selutiod prapandd HO6mnthe rédvmsisoted-pdvden hial usound
n&t I, ned cont ai ned around 9.9% (w v) adjuvant or
0 REHHERLES- 1% (wv) protein and was spray-dried as

descri bed above using cyclone | at an atomi sing air 15
fl ow of around 0.67 nB/h. The aggregate content was

i nvest i gat ed Spsaydbrsingioied. b ¢war) Coihling $ugaowi ng
aggregate contents r I, ned for its storage
stability: After %ﬁ%’ (\?\%\gﬁgg} 33 1% age at 75%
relative air humdity and 40C (forced stor- age
stability), the solution prepared fromthe

1.5% edpespling Segareontining aprvar(equivelert 40 9258 gy eupding Sugar) was
9% 1.9%
aipG P e g oo g Smpnl gt tho e

st&py, fabqunde3gL84vial pure 15G1 4mﬂl HodrRuitdtidg oPatiny %esrsangﬁﬂ formu-
di ssol ved i.n around 40 dem neral i sed water a

lajed ipfa pH Suglycine-histiding huﬁ%r (f@gtMatgxgzgf) were gdded qnct;dlll#ted with
d@g?&aflgﬁge dﬁ%rt(g/lt% a;}%ﬁ éfgzg'}bg@& ?}gfﬁ) E' 89%&%1? ’mysmutlon thus
obvihed cattsihedvavend?lded(vanpadiuyant eﬂmmmaﬁ%{we«) q:lrmsﬁnhnd

ETEN TIPSR RONORO N
0.88hPHAThe @ Q%Ité soht@rad Oﬂ&%\ﬁé}ed% %%&!n%e?ﬂ@oﬁé@s 30

spray- drle descri bed above using cyclone | at an
leet ﬁ)ﬂnwmwggmgaﬂel confents vaareobtdindd 6t itsrsBirige stdbdlityggr egat e

¢ et s o 5 PBTaR g it e eGP OB 40 (faroed stor-
sagé SABI)7 0 LoV 0228/ 442388 L5 FELETRARG! 994 46ind

er one ‘'week's open Storage at 75%relative air
hafH8te egeregates40C (forced stor age stability), the
solution prepared fromthe reconstituted powder had
around

Spray drying of a 1.0% (w/v) Coupling Sugar
9.0% (w/v) IgG1 formulation

0.653 g Coupling Sugar-containing syrup (equivalent to 0.50 g Coupling Sugar) was
dissolved in around 5 ml demineralised water (with a pH of around 7.5). As the next
step, around 41.43 ml pure igGl with a concentration of around 96.56 mg/ml formu-
lated in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with
demineralised water (with a pH of around 7.5) to a volume of 50 ml. The solution thus

obtained contained around 1.0% (w/v) adjuvant or matrix and 9.0% (w/v) protein and
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4.9% aggregates. After one day's equilibrati on and
four weeks' dry storage at 40C, the solution

Wreparers fromthe reconsti futed powder had é’ﬁ@@ﬁ@og@oﬁﬁ
aggregates. After one day's vacuumdrying and four

weeks' dry storage at 40C, the solution prepared from
wag lspray-deioh 8t desatibell ghowe using aytlerrediah dn atomising g dleyaelagound

0, 0, 0 VV/
0 G bR ReRE BBl iiesrol st s SR ahod? 47 (W)
Th%fél%ﬁ@%ﬁréfg’ﬂt@éﬂntér@s Wer@ oBtatid b iRt SREIALINGT €

di ssolved 1n around 25 mM dem neralised water (with a
. pAlﬂ@Tonarwﬁqhd opes ptorags at REYenelative ait knidity eud 40X (faredtor-

et ot o8 TRRSE OB Bl Gty B9 (e
l\/p;_g%la%g@gatwre added and d| luted with dem neralised

water (with a pH of around 7.5) to a volune of 50 m.
The solution thus obtained contained around 6% (W V)

adj uvant or b X . % ' d was
spray-dri ed %25%%@%”(&@39}gg%fzbggg'ﬂ%}&e%@aﬁgne | at an
atom sing air flow%fiwAn)eghG fdmulation8/ h. The aggregate

content was investigated as described above. 20 The
foI | owi ng aggregate contents were obtained for its

g/o o ar%t ahid: é‘\é?fbt?n’ﬁféfgew geq%%i%zlf @R CERHAAE Sﬁéar S)

ve-air or ced”st or -
wesd dikdolvettyi) arouhé 46 mhlutemimergised swated (Wit mpthef around 7.5). As the

o3y i g TBFPAC 6 AU COBRITRGY ShoREn 898 s form-
latéPfala Bﬁr@giye&b%st%@bﬁf&qs&l Maﬁnﬁgp@erecmalaﬁa Afluted with
syrup (equrvalent to 2. ga upling Sugar) were

dcmim@dxﬂsmb'dauen(vaﬂompﬂ 0£5rmm émtmew@lum S@aaleThe sgletipnghus

rou o t 0 St @Ro
inef oo R Peirafini hoa (0 AEwBRES milfs bR o R PP prwes
splf Ng-fdﬁlédl as @siclibedoabobe Bsifl wdlmﬂmt aﬁ a@inising uf flow c(fmmnd 0.67
terials) were added and diluted with dem n- eralised

m’{ha Toe aggxpgaﬁe eonbent yvas Apvesiignted as)descsibgd 9bpvgme of 50 il .

e AR
o 20081 chb2RRE’ s e SibrdpR 20 05V.QeAB 0 air Eﬁlh&lj‘ty@hd@ﬁ@:@forced stor-

descri bed above using cyclone | at an ato

fagsvsanlic), dhimdobition Premire HoRethe geagifed BAV s haguaround
G 0 S her e obtained for its storage
st ability:
Example 2
Spray drying of an 8% (w/v) trehalose 1% (w/v) L-isoleucine

1% (w/v) 1gG1 formulation

4.0 g trehalose and 0.5 g L-isoleucine were dissolved in around 40 ml demineralised
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 demineralised water

(with a pH of around 7.5) to a volume of 50 ml. The solution thus obtained contained

‘around 9% (w/v) adjuvant or matrix and 1% (w/v) protein and was spray-dried as de-
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After one week's open storage at 75%relative air

hum dity and 40C (forced stor- 5 age stability), the
WO 112896 pr epared from t he Beconstit ut ed powdsEr/EIAEH/004807
around 9.9% aggregates. Spray drying of a 2.5% (w v)
Coupling Sugar 7.5% (wv) 1gd fornulation 10 1 59 g
scGbed hhavg @uganyctmntlat Al atyrsying pir (fequd aloend 0163 /iR 5thegpe-

I|n sko in around 8 ni
gr&%#? e ‘?ﬁétt%a?ed( FF"é’eggP%er around 7.5). As the
o NXer oﬁé ﬁf@ek b Gorase 4759 re‘i’étfv% P rqgmu‘ﬂ't} £h<f340°C forced stor-

concentration ‘of around 96. formu- lated in a
plEg® sigbyity)n thehsdutiati p@pb@ﬁffann (th@eecmmmdalm)vdvxehei around
aggggl and dLel uted with 15 dem neralised water (with a
ar° 57.5) to a volune of 50 m. The solution
thus obtai ned contained around 2.5% (w v) adjuvant or

matrix and 7.5% (w v) protein and was spray-dried as
descr i bp@y dngngo emg%o(wwp@w (a3 % (wan briselewginai r

| nvesti gat od as dBSeH LW ERIVET N of | owi ng

aggregate contents were obtained for its storage
tability: 20 After one week's_ open storage at 75%

4. 9 &l Ia%%e’rmé.oﬁ%gu r-igeleyciamurerotissohvse de aroynd l 40 aglelemineralised
BRI ¥or R B30 SO Sy MG e e o 45

mBmeraJg@t withga cxfncantﬁatﬁ%o(f \atonnd (IOP.uSI mggql %gmlateaal 9 pBI% gly-

CI&VV@%%&E%R\I%? & °1E> W@%Sm%@%i & Eltqsecgweb dgminsgalised, gater

(wiRGASH of’\ﬁ%undj‘y S%RJI A6tk 0?[ %fj 'Iq’le @Bluﬂ@ﬂlﬁﬁ roﬁtaﬁrﬁ:@ Qontained

water (wth of around 7.5). he next step,
aramﬁ@@ﬂ% 143 adjuvpmr@' thagaik amdt()m% (m’n): pmttmatan«b wagfspray-dried

96.56 my/m , f 30, | at ed
as oS BB G B eloup T op e et e B dpnd Q7 g The
ag@fb%at@lcbhtbﬁﬂvﬂ.\i ihbestided B@&@bﬁ@e@%b%é er (with a pH of
around 7.5) to a volunme of m . The solution thus

Thetfolewiag aggregaie gerferis wrfdobtalo% fonity ytozagie stadity:or

+ PR couet ke A3 il bindBeem LG ehtor

ugngtealﬁ}i@J)Oﬂe éolﬁionaﬂrc?ér@&ﬂtﬁinﬂ %@tercoﬁét@we@fpoweﬂn@tl around
The aggregate content was investigated as

d@g&’frﬁlggeftgaﬁ”éove The foll ow ng aggregate contents vvere

oA U781 3 Gtonits siae APZ TG TS mopn e R Qo frebared

( fromahéresbmxtituted powder had around 0.7% and 1.0% aggregates respectlvely.

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 1.1% aggregates respectively.

e After | and 3 months’ storage at 40°C (3 months’ stability), the solution prepared

from the reconstituted powder had around 0.6% and 1.1% aggregates respectively.
The MMAD and FPF of the powder were determined as described above.

e The MMAD of the powder after spray drying was 7.3 pm, and the FPF was 28.1%

in relation to the powder capsule weight.
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5 age stability), the solution prepared fromthe
reconstituted powder had around 13. 1% aggregates.
wBpo@yi1ghoyi ng of a 9% (w v) ©oupl i ng Sugar S pdr/862005/00d807
Igd@ formulation 10 5.86 g Coupling Sugar S-containing
syrup (equivalent to 4.5 g Coupling Sugar S) were
di ssol VGSbrhﬁd@Eﬁglﬁﬂiln‘B@G mr/vgi ERFSEIG (WeOd.-Waleatingw t h a
pH of around 7.5). next step, around 4.6 ni
pure 1g@ with a cé%@WY}IﬁﬁlJﬁU@WIat&?%und 109 ny/ n
formu- lated in a pH 6 glycine-histidine buffer (see
Materials) were added and diluted with 15
4.0@ g 18908 |and @cﬁngLesoléuﬂxﬂdm&erﬂrksofvedi uro arodnd 46 mltdemaneralised
vol of 5 The, sol t| on,t tai ned cont aj
WEPLHE %k n%a]vala% Hﬁsoﬁ’ét%%k As © POt FlgPaAroun £88'm
IoNGine-
T e e R R e L L T
hwtﬁhine biffer GggMgeatids)ceeteeaddedamdi dieed mght detnimsralised water

RSP BASRRTY 82 R Spligl S0, ARFSTRHT iR B B
ard@RKO% (ARBdfM AT Inatix Eé&qu/ vﬁw ﬁﬁ%teﬁi £nch\%9 §hrd Y dddichs de-

40C (forced stor- age stabil he sol uti on
scpbehabayd usingraycloge ﬂ@t@mgtomlmng dlr;ibmdef arat] 8:68umidh. The ag-

% 2.2 d f 8%
expif S s ORGP oT aBRti ne” 19 (wiv) 1 0@

o f afbAd week’ ﬁg&n&t&ﬁ?&“ﬁ'ﬁ%teﬁ%ﬁe Qirhughidity S0 MICI (Rfced stor-
were di ssolved in around 40 nl dem neralised water

(age Btabiligny 8fc soheinndprep®ypd ifrona thereconyisited powdpr had around

t t p, around 4.6 mM 30 pure Igd@ wth a
cgﬁgg%‘zﬁa}%n of around 109 ng/m fornulated in a pH 6

o 9A¥GH BRe b @t icduilibrdtioh i foeeRediit aFf alofze e MO°@0MeE Golution

and diluted with dem neralised water wth a pH of
appagd frop) the geenstiipigdwowerdmd prounited’s gBgEEYeS- t hus

 SAATB T Rl

arkd 2Q96thé §edopdiithidd POREAAM Afounddr 8%k agderpave Usi ng

one | at an atomising air flow of around 0. 67
nB/h The ag- gregate content was i nvestigated as
descri 0 t: t 75%
ol R S
stability), the 50133% (Wv)cﬂrgaoatbmmﬁmm t he
reconstituted powder had around

~ 8.0 g LS55P and 1 g L-isoleucine were dissolved in around 280 ml demineralised wa-

ter (with a pH of around 7.5) in an ultrasonic bath. As the next step, around 9.7 ml
;iure 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 demineralised water
(with a pH of around 7.5) to a volume of 300 ml. The solution thus obtained contained
around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
described above using cyclone II at an atomising 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 stor-
age stability), the solution prepared from the reconstituted powder had around

5.9% aggregates.




10

15

20

25

30

5 22.2% aggregates. Spray drying of a 2.66% (w v)
LS90P 0.33% (W v) L-isoleucine 0.33%(wv) I1gd

wbaogsuhabé on 10 4.0 g LS90P gand 0. 50 g L-i sol mugimens/o04s07
were di ssolved in around 140 nl dem neralised water
(wth a pH of around 7.5) in an ultrasonic bath. As

o t Pgienexhd S hRMithsakioriRd afl2 364 (3 fonEHdr &abiBesh, thé sdlutfon prepared
concentration of around 102. g// n fornulated in a pH

6 figmythe &Cﬂ%ﬁlﬁitgd Pedrs hpd provnd (| S agaaegatds atwyctivishe

?@%?auﬂga e Srotf gt Arec G HBaS b E e iy febirea
t fom tﬁbte%bmts@gcsxﬁderﬂ @dd duad Qwaﬁ’d p@%dgyeghteﬁﬁasmnay

or matrix and 0.33% (w v) protein and was spray-dried
* adfigesend ammv@rmmw@a mapths] steliility)y the enkigomprepared

ak.r _flow of 0 te conten

ol e cBrs gt ela Rl 1 B ond PGBt BRI Hrvety.
Tt@ngqata@d EPRbEMhe poWaELw R dRIcRRThel 85 désthbel Hbage

stabilit After one week's open storage at 75%

* 1 haMNMADxfithepawdir eiferspayidrgingfvensdetine ard the GPHgens 34.7%
stabjl.it t he ,sol ution pared fromthe
- tib R e O BofTar R BB na o, 75 aggr egat es.
After 1 and 3 nonths' storage at 2-8C (3 nonths’
stability), the solution prepared fromthe

r econyEai oh end&r (HxHCordmsdugar7tip Avity) L-igokeucine

aggregat es respectjq f nd 3 nont hs'
storage at 25C (3 %ﬁﬂ@'lggﬁaéﬁ{m%yo?’ the sol ution
prepared 25 fromthe reconstituted powder had around

8% and 1. 1% aggregates respectjvely After 1 _and
5 %ﬁtq?f&lp 188 SUgYeCORfaiing S@@Pnfs?ﬂtlwg enicich Pl g Cyypligg, Sugar) nd

0. ﬁP Etl dﬁé&:ogrg%exg%g ﬁ%solfvg}?m drBnd ﬂ?ﬁ[‘&édnh&taﬁged%éﬂ@xeﬁvlﬁ%H of

0 aggr egat es respectively
ardVMdEY Ind aﬁﬁﬁtrubntcﬁmtlp Aithe rmmrﬂep;l atcelnm4rfé)dnhpure IgGI with a
descri.bed. above

coaqeﬂrﬁ rw&%arqurg Irﬂ9 Igg/fpl H]ét?lﬂ%{@d a pggémly 1n%%1si%ﬁme%u%r (see

MASHAL J_I_\Qé}e 83 ddNa d RPVER iR RS HInBraWRldSMter (\AQh?aOIﬁ%Ml%aﬂ@'z 5)
79 / EP2005/ 004807 Spray drying of an 8%

to . S5BEne10h 0wl The solytibme thyis wbtaind cantained g@und § nf.w a) pdjavant
o S BB eSS S BBt

I aBA0ABAhisRBir FOwT atffuhd BBMhYh bBchgedgate h@ntﬁ@t)ﬁbaﬁh&@h gated
around 4.60 mM pure I1g@ wth a concentratl on of

anﬁ%‘uh@ﬂ adwyeng/m formulated in a pH 6 gl ycine-
?‘L’I{ ‘grllfnﬁ‘f lF:Sf %’grhsg?see IY?%%) attml: m%{lgncﬁg/d&g Lf'ﬁﬂé (forced stor-

age stability), the solution prepared from the reconstituted powder had around
7.1% aggregates. .

e After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 2.5% 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 1.1% aggregates.
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(wth a pH of around 7.5) to a volune of 50 ml. The

sol ution thus obtained contained around 9% (w V)
wadpssyapndosor matrix and 1% (g¢/ v) protein and PagEP2005/004807
spray-dried as de 10 scri bed above using cyclone | at

an atomsing air flow of around 0.67 n8/h. The ag-

gr eg8payeeyihe ot an'&%% (WesSduplas 8RS 196 &6/ Padolakane .-
After one week's open storage at 75%relative air

humi dity and 40C (f&rG¥ew) rforragjatian abi lity), the
solution prepared fromthe reconstituted powder had
around 5.5% aggregates. 15 After one day's

5.20giCavpliag Segar Sredntainihg waak $equikiayens tod.a@aCaiplid® Sngdrt® and
solytion . prepared fromthe reconstituted powder had

089 gdnigoleuding wegrdisgatved in amapp A0 By deimgralisydawetend vt 3 pig of

; i - _
BB Spln $PEkRoRll back RE AU o) ol EREbbREG) g o
coaggrtetjat efaroid B mp/mil fprmglatefl ima PHEE Ybyeineh)stidSRIR ffer (see
0.33% (wW L-isol|.eucj ne, 0.33%, lgQd formyl ati
Mgiegaly) 1S PIGROIHL Vb ASRERRY ST oSt B! prrnd 7.5
to A i 68D M. WRILREDA iR biafed doffaideWiatdtind IFOA) adjuvant
d 7.5) in an ultrasonic bath. As the next stéep,
oranasurndnd 1% (w/v) #6tepuarel wapQiprayi-driedzas clesuribad pladviearsingfcyclone

round .102.8 / for ted in a pH 6 glycjne. .
1y BG5BT T T fhafeidett e i investigatea
as@ieadibed avdvich demi neral i sed water (with a pH of around

7.5) to a volume of 300 ml. The sol ution thus obtained

* céftenpmredeckis opendt@agy aét/ﬂ\‘ﬁ% wdtre airtélumidinmndi 4(?°§r(ﬂ>rceddstor-
0, 33%{. ' A :
it ebilingy B R ied PEPT IR B iRy ppPERy o Bounc

as_gemggﬁegﬁ?esne/h. The 30 aggregate content was

i nvestigated as described above. After one week's

open storage at 75% relative air humdity and 40C

(forced stor- age stabi Iﬂ]}\%’] le he sol uti on prepared

fromthe reconstituted po epr ad around 5.9%

aggr egatSysay Win2Fa/3%4 2O 18Rl e B ERZA) bl HE4IHOS

After 1 and 3 nonths' storage at 2-8C (3 nonths'

stability), the soltt(W Igkd fagmadation; om t he

reconstituted powder had around 1. 6% aggregates

respectively. After 1 and 3 nonths' storage at 25C (3
1.5fbg trhlsdlosstan i31 (0t gy L citrditins whkret dissolved épancecd 46 md metrfmeralised

reconstituted po .had ar ound 6% and 1. 8%
Wi aPaGA L of oBaly ) uf 51 uitsSOnis bath fS Bfpest slghepund 4.6 mi
pusd RIGIORItAla GRCertdtibR BF Bfound 1abihd/Y ¥orntulfted &l HHHOH flycine-
prepared fromthe reconstituted powder had around I.6%

hi%ﬁdﬂlelblg"%ra(ggq é@qi@r@és)r '@rgqge@dded eingl, diluted with demineralised water

(with a pH of around 7.5) to a volume of 50 ml. The solution thus obtained contained

ar oun i i

around 9% (w/v) adjuvant or matrix and 1% (w/v) protein and was spray-dried as de-

scribed above using cyclone I at an atomising air flow of around 0.67 m’/h, The ag-

gregate content was investigated as described above.

e After one week’s open storage at 75% relative air humidity and 40°C (forced stor-
age stability), the solution prepared from the reconstituted powder had around

5.9% aggregates.




10

- 15

20

25

30

The MMAD and FPF of the powder were determ ned as
descri bed above. The MVAD of the powder after spray

wanyosngeeeges 4.9 m and the RPF was 34. 7% in s@b@bbmmoasor
to the powder capsule weight. 10 Spray drying of an 8%
(wv) Coupling Sugar 1% (w v) L-isoleucine 1% (wv)
I gG@ f or repkdt droimgof @8 YQ(W0) DS 5 TR BY AN IcaiftiRing Ng
syrup (equivalent to 4.0 Coupling Sugar) and 15
0.50 g L-i sol euci né”a{s¥e %ﬁéi@m@é@ﬂqm around 40 n
dem neralised water (wwth a pH of around 7.5) in an
ultrasonic bath. As the next step, around 4.60 m pure

1.5@ @ LSS5P land 3.@0p decitrnftine averoflisssloethih akO@hd @y ml demineralised
gl yci ne-histidine buffer (see

f ated i H_ 6
i @b &Y oparound adbin sanireon s e i RBrPIALO0 ml
g t gwﬁg A e
p#ﬁzﬁglo%ﬂtli%%&tcﬁﬁga‘ﬁggiﬁ gi ne dc1 8%2‘%‘%’%“2& ar oﬁ%ﬁbg/ofpfﬁvﬁ 5{9 cne
higtttiines Bwffer2Geo Matedials)x wesedadiBl (antivdilyped twéihnd amidenatised water
BB S ST R0 45 B 0 e B
arGRII PR (WS SRR AL dnd 8% (?ﬁ%rbkﬁﬁaﬁb@éfsesrgra - dliiet%lras de-

one week' § open storage at /5% relative air Ui
scebell #0¢e (Fiogeydost bat amglomiting air iftoy) of arhend@HTUm’dn The ag-

repared.fromthe constituted powder had around 25
grgg.a%g/go ged’ltg@%fné@? BARF AR es(?ﬂbe%gti?"g' equilibration and
o { Alfier ¥RBkSek’ HbpenStRERIR 78Y; AfEve Eﬁ‘%uﬁﬁ’diigi ArRANM0° O RPeddasbr-
fromthe reconstituted powder had around 2.5%
aggy slgkilitg, thepobwsionoprepated frony seautpepeitijuted) pawder bag around

ks' d torage at 40C, the solution prepared from
}Aﬁg/‘?%%{%ﬁ%t ut ed powder had around 1.1 % aggr egat es.

o 3R AW00RD Y 3 b40iB6raBdn Rid /TEII2HEE0QABRéragSRE ag°Clriie Relution
of an 8% (w v) Coupling Sugar S 1% (wv) L-isoleucine
1ptepaved fromyile Tecoostivied ppwaerdiad arayndd Ak pagreSitfar

S- tainin i val ent , 4.0.9 Co ' .
e L AT R e e

ABrephred BOHNBE Adoh S8R pERdérMatl ArcunA M, 395 ag@eguerd 7. 5)

in an ultrasonic bath. As the next step, around 4.60

m pure 1g@ with a concentration of around 109 ng/m

et ori asgy o rReBEadi Pl Gl Gl B Bllne TS

water (with a pH ol %ameuwigdGT foymulation

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 demineralised water (with a 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 glycine-histidine buffer (see
Materials) were added and diluted with demineralised water (with a pH of around 7.5)
to a volume of 50 ml. The solution thus obtained contained around 9% (w/v) adjuvant
or matrix and 1% (w/v) protein and was spray-dried as described above using cyclone
1 at an atomising air flow of around 0.67 m’/h. The aggregate content was investigated

as described above.
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to a volume of 50 m. The solution thus obtained
contai ned around 9% (w v) adjuvant 10 or matri x and 1%
woMow3/118598t i N and was spraygdried as descri begraheysfossor
using cyclone | at an atomsing air flow of around
0.67 nB/h. The aggregate content was investigated as
« doss idaedhcaPeY & 19R RrodbYbr-
rel atrl ve air E?ﬁ s(}@{a)&/@étn?ﬁﬁaééﬁ force g:tt%%@{zﬁﬁé( ¢ '
stagblstabtlyty}, théd eolsdru preparep rfeparthel récoastituted powder had around
r nstituted powder had around 15 6.8% aggregat es.
858848 ay drying of a 3% (w v) trehal ose 6%

(V¥ dveCelaly TsUdchuliMBarioh %8 ol v S8Rt Qe @Ol <5
.g trehaleos?gsar#u .al nL gltrl?gﬁ r?fé?\%ereg@ ssoﬁg dSi n on
ammmcbdmmthedemmnwwdlmmder Yreit arour(dvi. 4% aggegated. ar ound

7. n ultraso c bath, As the next step
o 4 Aflerone s VRS dning aaldcfe%‘éfﬁ@lisa@wo%ﬁorase PigeRutegotution
ook kit 8hrs firufd Bifid 13 gChopefut fer
Se égarl\/aterl al s) vr\l/gre am dt ed% ggfhg ¢
dem neral i sed vvater 25 (W|th a pH of around 7.5) to a

volune h on..t hys ntalned
arouna SBEEP AR ot S AR otRtibe Kied s oo

protein and was sprneycgy) Rd1a@nAstser | bed above usi ng
cyclone | at an atom sing air flow of around 0.67

n8/h. The ag- gregate content was investigated as

1.9 B SPOX - confiidifE s 0S (eI BRES £ ARBE shker §) Hha

3. 6(D glai-titduline wdie dﬁ;@ilvléd BrrQirdPEr Ul démhiperalifel water (w1th apH of
reconstituted powder had around 5.9% ;14g%(5 ates.
n

arogyrsk7 .2) soapulirasaneshatio 2o tiegwABeiep, agpyng wyreoeGl vglﬂe a
v
oopblrielibirPbrofig (Y9 oyt Bhhitdiey s phP6 GHcihl i fidhne buffer (sce

Mdicsisls) werk adﬂemamimwteﬂ)wmh delaimeradised wstred(mﬂ] avpii @f aomnd 17.5)

to Gl p BRI aTisohyion SR SOrRst isined ARt R K Boven
orQhatk QH&‘@%]-@%vﬂrgjof&n M »%{.J %‘iﬁﬁdl‘léﬂ & Rkl ay&}eﬂﬁsmg cyclone

hi sti di ne buff (see Mate wer e added and
I aﬂ imh atoadsing bir fivend frasowidi G&kmivht 'Elne agewigate cantert whs iavestigated
?fzr‘;?eﬁ voI ume of 50 mM. The solution thus obtained
aséig 88°V%r ound 9% (W v) adjuvant or matrix and 1%

o (WEK} of REEIBopRktNBSe SPSOY relitiv %irdinfi8ity and 40°C (forced stor-

age stability), the solution prepared from the reconstituted powder had around

3.1% aggregates.

Example 4 |
Spray drying of a 2.66% (w/v) trehalose 0.33% (w/v) tri-isoleucine
0.33% (w/v) IgG1 formulation

8.0 g trehalose and 1 g tri-isoleucine were dissolved in around 280 ml demineralised
water {with a pH of around 7.5) in an ultrasonic bath. As the next step, around 12.30
ml pure IgG1 with a concentration of around 96.55 mg/ml formulated in a pH 6 gly-
cine-histidine buffer (see Materials) were added and diluted with demineralised water

(with a pH of around 7.5) to a volume of 300 ml. The solution thus obtained contained
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10 scribed above using cyclone I at an atomising air
flow of around 0.67 nB8/h. The ag- gregate content was
whbhMesidogat ed as descri bed ghove. After one puraP 2 ®5/004807
open storage at 75%relative air humdity and 40C
(forced stor- age stability), the solution prepared

ardun@moh e/ QBRI AL dr Wibek BRI SBYh@vRHetd andwaddspray-dried as
egates. 15 After one day's equilibration and four

aggr . S €
demx%zé'ab@wu%‘mgamgmedﬂ at gicatoniaing it flave pf apuad oddni/hokhe
the recanstitu . er I d 1.8% aggr egat es.
agg&egaétg célﬁgﬁt&%%/& l}sl%\%tégag%s re?/?rﬁoéa ﬁgﬁ% our weeks' dry
o SREEAGR: WekdDépentshiRageQlt T6Y0R1atipE &R Atlifyrath40he (forced stor-
reconstituted powder had around 1.3% aggregates. 20
Spizeastailip ntheofoluiogoprenared - frosu phe mgorglt}gg?d pogrder had around
L-ﬁ'grul | ne 1% (wv) 1gd fornmulation 1.91 g
O% Zl/ﬁaf%r%ugar-cont aining syrup (equivalent to 1.5 g
Coupling Sugar) and 3.00 g L-citrulline were
di ssolved in around 4 m nerali water (with a

0 nm_ de se

DH of SR8 EEIHA F06% (W ARTIPIT GaBHie DA ROl iehe

next step, around ] !#F@% ith a

concentration of %?%ﬁggjnf(}gégrg? tg)\r‘){lnul ated in a pH 6

gl yci ne-histidine buffer (see Materials) were added

nd diluted wth . dem neralised water (wi of :
s G suihos 8 1B or ol Privetiad 4] o fefinssised
wégﬁla(wi %?pﬁeﬁéﬁhm.sﬁh%%%%&%w A8@ihd b btep, QoL § 7xml

% (W v) protein and was spray-dried as Iéfescri bed

puabip@d with rgongeniratien Gharpurnst 1028 mebnl formylatgr in £ pslad ghycine-

. .67 m3/h, . . . .
nigtg e P e Merald oy PR e gud s ik depggatseg wate
(Wit B/ PEPSORBEROAS6 a volirh€bf S00emIVTBE ssluafethus bommge cadtained
75%relative air humdity and 40C (forced stor age

argmdR% i(wiw) adiuwantsws|matris and OS3% /vl pioisip pad was spray-dried as
i : 0, t 3
oS FFSF L b DAL B O B, B3 4G gAR o, o

agBiepata@entaht WAGnvdstigatsdhsddsatbedmbprepar ed from the
reconstituted powder had around 1.4% aggregat es.
o pAffier onsweakayopenstaregaat dp Vi selptixg gir hymidi 0 gr(fprced stor-

Siof i i &r had d
- R B, B SobllE, iR Hom M REBRACHA LA hag sroun
di1Yy.6%mnggfegate8% (W v) Coupling Sugar S 6% L-citrulline

10 1% (w'v) 1gd formulation 1.95 g Coupling Sugar
S-containing syrup (equivalent to 1.5 g Coupling Sugar
S) and  gpray drying of a 2.66% (w/v) hydroxyethyl starch (HES)

0.33% (w/v) tri-isoleucine 0.33% (w/v) IgG1 formulation

8.0 g HES and 1 g tri-isoleucine were dissolved in around 140 ml demineralised water
(with a pH of around 7.5) in an ultrasonic bath at around 80°C with stirring. As the
next step, around 4.87 ml pure IgG1 with a concentration of around 102.8 mg/ml for-
mulated in a pH 6 glycine-histidine buffer (sce Materials) were added to the previ-
ously refrigerated turbid solution and diluted with demineralised water (with a pH of
around 7.5) to a volume of 150 ml. The solution thus obtained contained around 3%

(w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as described
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3.00 g L-citrulline were dissolved in around 40 m

dem neralised water (wth a pH of around 7.5) in an
wolabgsasmos ¢ bath. As the nexgs step, around 4. 88r/mt2003H0£807
Igd@ with a 15 concentration of around 109 ng/m
fornmulated in a pH 6 glycine-histidine buffer (see
abvké @Einglcsolone leatagdgcmiig di Noweast anbdnd WeTrintigr ahé %ggkegate
water (mth a pH of around 7.5) to a volunme of 50 .
copfrat was Wrsma‘teﬁ@gd%ﬂb%@wveont ai ned ar ound 9%(vv/v)

gglrfg ygnt wee r’s ) eéleslé(%(rlageb%ﬁ I(eyéw% §1F ﬁlgx}rﬁlg)gs{ OA?S(f(%rced stor-

ahgénsﬁbmgy)atﬁe §d1evor0prephred ITEb) .ty rétBhdtitutld epoa@exr Rght®und
content was investigated 20 as described above.

Aflgér/o%ﬁﬁée%@ék s open storage at 75% rel ative air

di t forced s | | i.t o
sé{ﬂ !t 3ol gbb e 3t oinf 3feThRRYE b lniditina 25°C
AB mdnths Yet@bilit9gaicowlutidn frigured Goth Her@yordtiftadgpafder
% vv/v trehal ose 0.33% (W v) tri-isoleucine
oh @ds%)pm; 19 Ogeeﬂlﬁdk/nﬁgasgaé% rgspgcigvely-ehal ose and 1 g
tri-isoleucine were dissolved in around 280 nl
dem neralised 30 water (with a pH of around 7.5) in
an ul t rIsysgndrgingaifia.2.08% (&) mharsieﬁbﬁﬁ%r(wm)dacicﬂscso 11

pure |1gd concentra 55 mg/ m
f or mul at Qéwo/‘h{]“é(a}) ’60151"?}“3@?%{] /‘é)talggrlf&%mﬁﬁ?tf%’r (see
Materials) were added and diluted with demneralised
water (with a pH of around 7.5) to a volunme of 300

- 6.9r sactherosg 21 ¢ tastashumd dhg ti-iseldudion warendissol@d in around 280 ml

2005/.1129 P2005 d
TR ver P P AT 1 ) THRSTLS G/ [ gext ste,
ar&ﬁfdagf?siﬁﬂ %ﬁr@l%Gld\ﬁﬁlﬁ? Elcbﬁ‘&nﬁbﬁbfﬁoﬂ’aibﬁfﬁl 028 gipgnl fonatilatd in

atom sing air flow of around 0.67 nB/h. The aggregate

a pld 6t Byeinevhistiding @yffﬁgﬁﬁ@waé@alfém¢ wriigd apd ddluted Ayithedeminer-

I
P B30 E85A03 3l ISHLER ANl o BT -
taipe® RafRhed aednk B, Y(W\Qrtﬁiﬁddaﬂt edmanidatd 033%A(wuNgrotein and
26. 7% aggregates, Spray drying of a 2.66% (

wasasimayréged os 3gssrbas \ﬁybow using cvelgne b at @nsi@%%m;g/wn%@ of
ﬂﬁd%%%%ﬁ@af%é’gg% o Cftn!‘lglgsc‘ﬁhv@%%aljed%sh dcribSPhIENE! Ne

wer e "di ssol ved Foun m nera I sed water

o (Wileho®e WEEkO$ opdnQitistege/atF)5 % felaive airthuasdiny andodl°lT. (foksed stor-

the next. step, around 4.87 m
age stability), the solution prepared from the reconstituted powder had around

8.8% aggregates.

Spray drying of a 2.66% (w/v) saccharose 0.33% (w/v) tri-isoleucine
| 0.33% (w/v) IgG1 formulation

8.0 g saccharose and 1 g tri-isoleucine were dissolved in around 280 m! demineralised
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 demineralised water

(with a pH of around 7.5) to a volume of 300 ml. The solution thus obtained contained

around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
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pure 1g@ with a concentration of around 102.8 ng/m
formulated in a pH 6 glycine- histidine buffer (see
wikberiialbs) were added and digl uted wi t h dem necedmis@et4807
water 15 (with a pH of around 7.5) to a volunme of 300
m . The solution thus obtained contained around 3%
ddseribed #bOievsing coElonRIIr dtanadienBing3Mp (v \0f apswaided.67 and. The
was spray-dried as, described above using cyclone |1

AgEregas CARSAt Wanhig vestizaterd gndescribgdahede0. 67 n8/h. The
A ; . . . .

* PRI O GeGoThEd slBle WTRPELIARE SEIBRIGRS Bld RPG, ARG Sor
hage diabifityn thed Slutidro prepared tfom (RO ravgastitiedipowidyy) had beund
sQl ution prepared fromthe reconstituted powder had
aPMBBEragAtes, aggr egat es. Spray drying of a 2.66%

(w'v) hydroxyethyl starch (HES) 0.33% (W V)
tri-isoleucine 0.33% (W v) 1gd fornmulation 25 8.0 g
HES anSpriy drytitig of shb&Mdinme DMESOR 0386 ObAve tti-isnleacioeind
140 M dem nerali ter fth a pH of around 7.5)
in an ultrasonic égg%m&/")a‘g&ﬁ#&n@‘é@l%th stirring. As
the next step, around 4.87 ml pure 1g@ wth a

concentration of around 102.8 ng/m for- nulated in a
4.0 18 16599P yaod Me50ng; tri-isdlemeinb wickedisgoded iviaremidd48 mivdsmaneralised

dded h i, 30 | fri bi d :
wEE Gl Ao B o) athe teah iy PPELE Sk PP R dety) vt o
cobbrtfatioRb@ Uifhnd - 102 & MgAnN kMRt in WOPHN glyEihe-hseididel Wiffer

t hus obt ai ned contai ned around 3% (W v) adjuvant or
(s tesialghwes. 2@ded and dijuted with deminerplisedswatsy Gyithig P @f grpund
' / 906. =P20
7SS L0 B R BT RO RARASR g o
adfuvart sBmbrixTde @B’ goad)eproinimiivaygsay-died b dgascabedasbove

described above.  After .one week's torage at 75%

usp@%ﬁc . .
wacstiﬁpés{i?fltéﬁ as A& BRI bbiOn prepared fromthe

.reconstituted powder had around 5 18.6% aggregat es.
Thaf foBowihgaggregatewnntests wapeobtsined foyéts atoragestabditi3%

relative air humdity and 25C = (open 3 _nonths:'
o sdisT o ygek’s ﬁgens%@ragq gﬁsﬁf @}}?aélrvé&lrﬁwa}@tty%ncp Ro°C: (forced stor-

e t 0 0,
LB RabiiLY) B RAMEE] prepalq G@ e Fepolieaed pbnagihad around
( M3%) agenegakear ose 0.66% (W v) |actose 0.33% (W V)

« Al AL e mort goregerbas CARaorty BepTRIoRedei e Rspyed

dgs30hY Rohdtitite® PoHd43Ad Found 0.7% and 1.0% aggregates respectively.

o After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared

from the reconstituted powder had around 0.8% and 1.4% aggregates respectively.

e After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared

from the reconstituted powder had around 0.9% and 2.2% aggregates respectively.

e Afier 1 and 3 months’ open storage at around 29% relative air humidity and 25°C,

the solution prepared from the reconstituted powder had around 0.4% and 0.7%
aggregates respectively.

o After I 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.

opig Ibptranmaipinising aik fawad erqundr Shmdforbe agegegate content
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dem neralised water (wwth a pH of around 7.5) in an
ultrasonic bath. As the next step, 15 around 9.73 m
whbds 11968 W th a concentragyon of around 102 B/mrgdosto4807
formulated in a pH 6 glycine-histidine buffer (see
Materials) were added and diluted with dem ner- alised
THOMIRID §ivhé Porddtvdafdettnaiied af d&skrib&d #bovel ume of 300 m .
The sol uti on thus ob- tained contained around 3% (W V)
* athaAD ob themowdex afardpy 38pmg way k- /gt ei n and  was
SREAY.-Ari s.descri.bed abhove using.cyclone ||l at an
T RARRALS B S 8 ouer S AR mirch Aas N Mere
o 2 ST ' Liagted a8 destr thd ear 3988.2%
A??%?gg%g mekﬁiw%épﬂlgﬁeﬂs%gaﬁ%ﬁéﬂgt@%S% Frlei ative air
himreldiioty teethel pd@Qer(dapsudedeighor - age stability), the
sol ution prepared fromthe reconstituted powder had
around 8.8% aggregates. 25 Spray drying of a 2.66%
(W v) ﬁﬁ’%ﬂ . 03B SN0 lefbids %0
(Wwv) I'g _Jl?%n%&nﬁfla%?"ég/‘;{(\g%%9g1‘;gg%ar ost?:and lg
tri-isoleuci ne we®.d3%i(véollged formudatioand 280 m
dem neralised water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, around 9.73 m 30

4.0E1890P Ghd iSO 2i-REREARE Waid difsoDied A arontld 19@ nfl demdmeralised

formulated in a pH 6 glycine histidine buffer (se )
watert(stha B ofercsnd e B s Tt emcroRad. Benih Bk 26 avith &
. ' f . .
colfi S e 1072 0 8 T KbVt bt
(sde\Wixterigls) wrenitidar andadituted witdd@niddrdifed/ witepiwatbed pH afiground

“drjed as WD 2Q05/.112996 86 PCT/ EP2005/ 7
7.81d8 OB BoHEm L SR GO ER BE OPiaed CPEREB AR G- (V)
ad_fdvgl‘ﬁ &}Tm&mt@gs&a dagxl (WB gaaotﬂﬁeanda@&f G948 QDR ERLriVSabove

nvesti gate scri above. Aftér one week'
usingatyclohe Ibapanattoriisitgr &t Howwé asiund HUH wii/hy Thmageaegate content
(forced stor- age stability), the solution prepared
WS ABYHASHERC @c@ﬁ%‘%‘?e@@ﬁ’%‘ée‘pomder had around 5 5.6%

Tl%\%?fl&ﬂi% @S ereSitt AYntBHtY Week SYtaifefo GYatovdpy ktabBRPP 0. 33%

v) tri-isoleucine 0.33%(wv) IgG fornulation 10
o 4AfteroneSOER’ sopEnGtagapt 7606 iekative airibmamidit andt0SE dfaresd stor-
in around.140 m. dem neralised , water | '
s by ealytnd BERerod RS g BieRheeisd DofrBhl around
| 96, Wohdpaes, cOncentration of around 102.8 ng/n
formulated in a pH 6 glycine-histidine buffer see
o Mifier 1 ahd} mmties’ adched abargueil 29Roaelative 3ir bamidiyead 28 e (open

Sl P oL A s e SRl A e
( Wo¥ihd 0.5% and 0.6% 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 0.5% and 0.7% aggregates respectively.
The MMD of the powder was determined as described above.
e The MMD of the powder after spray drying was 2.7 pm.
The MMAD and FPF of the powder were determined as described above.
¢ The MMAD of the powder after spray drying was 3.6 pm, and the FPF was 58.0%

in relation to the powder capsule weight.
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15 adjuvant or matrix and 0.33% (w v) protein and was
spray-dried as descri bed above using cyclone Il at an
wat-ame5bgag air flow of aroung 0.67 nB/ h. The pgPELGIBaz07

content was investigated as descri bed above. The

foll owi ng aggregate contents were obtained for its

st or aggpral aBjingd &0 26%% QIDOPREIS VS (WRER-BbRUSHE at
75% relsgt%lvghaglr 1 J( V)an 40C ('?gr cgd stor- 20 age
stability), the 3613&% @Y{V}Jlgéﬁeﬁosﬁulﬁﬁi@m t he

reconstituted powder had around 2.3% aggregates.

After 1 and 3 nonths' storage at 2-8C (3 nonths'
4.9tABJOPt vl 0. 30NE trE Qb LEULIAB Wi & BidédPebd ih fafiinl hao m] demineralised
reconstituted powder had around 0.7% and 0%
walgy (gt o qf@@fp@dﬂ 5/)e|Ayz the naxftts@p, aromdj4 @Mmimnse IgG1 with a

t ZSC sta ty £l
W%antxga% ;g.r(;f ] om%ghe églotr']os | uetd i %%%Dbh fglyﬁmalfustfﬁ%e buffer

(s@e ﬁﬂﬁeﬁﬁfaﬁ) WedPaddednpdilred wab deinevtisdyd wate (i€ a ﬁHaif drodind
nont hs' storage at 40C 3 nont hs' stabili ty)
7.8bloa YOwp p‘ébgql@h Thersghi llonéhtrsé@wm gt ﬁ&%ﬂ’éﬁ Pa (v/v)

R0 Baltle AR $o78 HAAACRR! AT BESRREINEL fs dosbhbl atbve
usmgeyaidng IHEKhnZeﬁﬁimsmgmr flowudfi apsurgrlepamédl. The aggdrbgate content
reconstit er had around 0.4% and 0.7% 30
waggvestista asr ﬁ%l\é%la\b@ After 1 and 3 nonths' open
TR 1186 ho2laeREAY %Qmé&{we%é astamsd Brlts %mgt@ stapilRpd 25C
the solUtiron prepared fromthe reconsti uted powd
. hmﬂeaommwdelm ofénctatafe SY05%aglnpgairdsinidispact 407€1 (forc&&)tor—

2005/ 6.87 PCT/ EP2005/ 004807 The of ,the

pBSTIER EG, te coliioh Bepated dade ro e BB Powdts Teprasmd %
tg%re%wg@r after spray drying was 4.7 pm The MVAD and
FP he powder were determ ned as descri bed above.

* Thdiel/iaRd 8fmdnitles’ lovegerat afound 28Yrelyitivy air hgmidity aad 85f§fﬁ'[open

oo o). & i, irguet T s oscens o ggper had
0 a3%@ 0WoY dnd 6.6% %@hﬂ%ﬂfe‘s ARped }g% (wv) 1gd

formul ati on 10 4. LS90P" and g tri-isoleucine
» vvé:rfEr dliasd 8 mvenths’ atomun grotidd 4386 rdlatwenar himgkty and@6¥¢ (open

8. oot oo e i reh St el T 8B Opfter naa
1%u§d 084 4vhnd @8 HgBtRatck FesPedtiviel§. g yCi ne- hi sti di ne

buf f er see Materral's) were added and diluted with

ThedviMia phthie pew doraw as degerinire deas slepasibed bnyigd

* & The MMD of the powder after spray drying was 2.6 pm.

The MMAD and FPF of the powder were determined as described above.
o The MMAD of the powder after spray drying was 3.3 pm, and the FPF was 58.9%

in relation to the powder capsule weight,

Spray drying of a 1.60% (w/v) LS90P 0.20% (w/v) tri-isoleucine
0.20% (w/v) 1gG1 formulation

4.0 g LS90P and 0.50 g tri-isoleucine were dissolved in around 220 ml demineralised
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
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7.5) to a volune of 150 m . The solution thus obtained
contai ned around 3.00% (w v) 15 adjuvant or matrix and
w823ty V) protein and waggspray-dried as desgirh@gdossor

above using cyclone Il at an atom sing air flow of

around 1.05 nB/h. The aggregate content was
(séél\‘/[ﬁt%ﬁhlg)a\‘v@r@ 288 ORI RGP A Binerhd térQWithG pH of around

aggregate contents were obtained for its stora
7.8)talaivolunye of 2&0tnek Thaeolntielk thys optained contaiged atoun %80% (wiv)

edfiafl o spd SAED W AP aie @t oI o s above
usfl Rhé (Lted dandpl; dhadowr o uifind 2.62%mEB ITiegaisessate content
After 1 and 3 nont hs storage at around 29% rel ative
wagiipvastigater] asydesgribed®boy®wpen 3 nonths' stability), the
i d.f th had
kR B RRRG LS TS eeRy Lkl ueer e

o ARIRF orle W’ SopéR @Ed?gge eﬁwgvta&m@b ait hﬁﬂﬁtﬁty%%dme{l aforsed stor-
air humdity and 25C (open nont hs' stabili ty) t he

seduelibifitys Bpcsobition peparee ff@té‘?ﬂsteicmﬁﬁlé&efb sawder hasgaround

?Q%n%gg oand 0. 7% aggr egat es respectively. The MVD
Gwoer was deternined as described above. The

o MWRepf ahd® niRawRestorish af arSid@Y9% rdthiing aleisuridity Bid 28T (open

The MVAD and FPF of the powder were determ ned as
daguenthg cﬁtd%]@t\Yb the Tgelutionppyepred Hieonp S egconstitgied fgpaer had

d%‘ﬂ"ﬂe po e%r(ﬁ%apggﬁ%gat%pleesﬁ%oﬁv SZS%S??lZIQSGrSga“ o

o PETCEP2RDS 1{¥0AB0Ftorapp abdrothid/ 437 rﬂﬁtn& a’ir lﬁ.ﬁﬁiﬂ(twlaﬂd 25°59@Pen
0.33% (wv) tri-isoleucine 0.33% ( I g

f drinenthy’| $ebilityd e sbBPnaprepyed e“rogﬂ ﬂhq rchafft’é\!ﬁ&'il Rewger bad
dj lised 5
ChRAR 499, 0 PIBY R e 1) o0, B vater

Th’b Mﬁﬂ) of thp powdérg@s detdrimireed as deeibed aiaven of around
/. fornmulated in _pH 6 I ci ne- hi stidi ne

. bﬂih?MM (of Ere noedsr pHETSPrafeh Bing efe - diluted with

Vabdlel O @

TSRS B ﬁ@%oﬁﬁ‘eﬂ?ﬁ@%“'gﬁeﬁeﬁéﬁnﬁﬁﬁ%% Pl o ned
o aTRNIMADUTY0E péwder afiel sprandryiig waatdrd pmamet Ge FBFowas/55)6%

protein and was spray-dried as described above 10
uli 1slgtiey tq Bhapowvergapdde wehl-si ng air fl ow of around
1.74 nB/h. The aggregate content was investigated as
descri bed above. The foll ow ng aggregate contents were
obt ai $yedy iinting éfa X 838%Gw/ Y TAODP 0t1p6% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation

4.25 g LS90P and 0.25 g tri-isoleucine were dissolved in around 140 ml demineral-
ised water (with a pH of around 7.5). As the next step, around 4.864 mi 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 demineralised water (with a pH of
around 7.5) to a volume of 150 ml. The solution thus obtained contained around
3.00% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as de-
scribed above using cyclone II at an atomising air flow of around 0.67 m’/h. The ag-
gregate content was investigated as described above.

The following aggregate contents were obtained for its storage stability:
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After one week's open storage at 75%relative air

hum dity and 40C (forced stor- age stability), the
wBahdshih 8 Prepared fromthe gyeconstitut ed pomp@[r/EﬂQ@@/OMgoq

around % 15 aggregates. After 1 and 3 nonths’

storage at around 29% relative air humdity and 25C

( itsy r :
" o B R P oS RS g o G Rfced sor
- 0agd/stabiditeg ﬁtees)lmtﬁmpmepareélfyom tWd reeondtiteted p8wdemhbdsk around

sg gp ge at around 43% relative air humdity and 25C

3 BB Spont hs' stability), the sol ution prepared

fr b %

* 0 E L3R 3 SRARSY DOHEE R ROMRELoYRG TEALR LT InERTC Copen

Wasmaether stahnhdf),aﬂieo@ﬂ;mqnbmpabcb\fmm thélnezohvibuted roleler had

powde [ a rying was, 2.6 m The MVAD and FPF
of’mPﬂéo E’)} C?&é %g{fg t@??ﬁsﬂﬁ:@v - descri bed above. 25
o Thee 9imdnt’ Qt%l‘%‘oé/at abhid 4?5%&91)&1@6 Mt ﬁl.gm‘ggt% a@c? 3590 (open

and t FPF was 58 Inrelation to
capsouhths weilglity), Bersjutdmypregared feond .tEﬁE)%o()mdtirytediWer had

0. 20% o1 sol euci ne % (wv) IgG

f@’i"Hﬁ éy/b%f‘%gﬁ’ AGEFeriEy P (‘.fgjéf 50 g tri-isoleucine
THRVIRIS b B &8 lpY Rder WastdcRitRihed2R deicrilebmpeal | sed  water

(with a pH of around 7.5). As the next step, around

¢ ATBEMMD ofuinepdveler afiertspray drgmgc@ﬂﬂrﬁ‘ammon of around

B0 BBl Gl AL
+ o eBgholo B oGS bt Ing i a7

nin reldtien sothetpoedert dapsuleobemhhed cont ai ned around 1. 80%
(wv) adjuvant or matrix and 0.20% (w v) protein and
was spray-dried as descri bed above using cyclone Il

at aBpal aRjik Bk 810160% WA LBVP IR Oy h/fifisoldliene

aggr ega e ‘cont ent was investigated as ‘described
above. The foll omﬁ)ﬁg%e(q\gv)elgﬁtlefowﬂ@@ﬂs wer e obt ai ned
for its storage stability: After one week's open
storage at 75%relative air hunmidity and 40C (forced

431508 L.SOWearsd @23 b tritisoldulRie Sdré Hissilved iapadied 140@m deheneral-
reconstituted powder had around 2.2% aggr e%ét es.

iscef water (widin 11 pbptoNad TNohadee next stepurgund 9q504|mk P% IgGl
wﬂl h chéanJaﬁ(yn Qf]groag(? léf.eqﬂg/ml formulated in a pH 6 glycine-histidine

buffer (see Materials) were added and diluted with demineralised water (with a pH of

around 7.5) to a volume of 150 ml. The solution thus obtained contained around

© 3.00% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as de-

scribed above using cyclone II at an atomising air flow of around 0.67 m>/h. The ag-
gregate 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 stor-

age stability), the solution prepared from the reconstituted powder had around
1.2% aggregates.

s 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 0.4% and 0.5% aggregates respectively.
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3 nonths' stability), the solution prepared fromthe
reconstituted powder had around 0.5% and 0.5%
wB@6dsAgRLgs respectively. — Ajter 1 and 3 montgsyeproosioo4so?
storage at around 43%relative air humdity and 25C
(open 3 nonths' stability), the solution prepared

o fr bi iveai

0 3450 3RS boldeEd: RO S ai Ry dnd B3 X bpen
wasmdethe stlitith)athed@bhtionbp@dpabd\Vieom thd hecoddiiuted polweer had
powder after spray drying was 3.2 m The MVAD and FPF
oprqlﬁgOQ(fmgI(O.géragg@ggtgq; FRSReAUVE- descri bed above. The

T ; ' s 3.9 pm and
NI or 1 oBBUITEs Blrinc Bl BEES 2 el

¢ C3hs MM Dveitighpowdep aist spray drgingfwas 42 @@3% (W v) LS90P
0.166% (vv/v}) tri-isoleucine 0.33% (wWV). I&gGI

ThedYipARand FPB of thepywden wergmetprpingd 25 dgscriped 3b98¢-euci ne

* (TRERMATELRE ph R Gy iy MBI R pag S EPE 1 %0.0%

4ir81@i’ati6ht@ﬂk?ol~@@capWiI&blIeighﬁ.OﬂCGntfati on of around
102.8 ng/m formulated in a pH 6 glycine-histidine

buffer (see Materials) were added and diluted with
dem n . oM faa0 i : a
vol urr:é I%%l y ?%%a%ﬁéﬂé%ﬂa%sgﬁb? h333/9 @g/y gfliilnléo %%Irl](fpai ned
around 30 3. 00% (039% (ady)gaitfoonulatdr i x and 0. 33%
(wv) protein and was spray-dried as de- scribed above

using cyclone Il at an atomising air flow of around
8.0 gﬁﬁsﬁif ﬂld g%etriaigéleﬁﬁiﬁeg defe BRIIIGRE in\adudd YEP hil GRhGstrAfed
deéscri bed abdve. The foll owm ng aggregate contents were

waitt (iithexpH of atotsd 36pmageltaspid batly AsiB: 200512006 HF3 m!

PCT/ EP2005/ 004807.. ter ek' s_ope t.ora .
pue BT PR A ranesprrasion S e S 5l PR il HE g Hycine-
histidR bitfdh) (seé MBatSRAIHt Wwerk PdRA3GRddihited vithe demineralised water

reconstituted powder had around 1.5% agg{m;gat es.

(withtaepH of anound37.Abtetalunge of 3emhiTheselutian fmsobaingd icontained

ol DAY SRR EGRAEH o PP RA R A4 kst o
deb@tbedaibevi dsiflg 2f6lamall Gt hfcabaniskgatieflow e penindviey m’/h. The

After 1 and 3 nonths' storage at around 43%rel ative
aggregalg sanignt yasdpvestigeted apdaseribed @i hs' stability), the

© SRR B ERE  BELN85 ERAORAL B BRUAC s o

age stability), the solution prepared from the reconstituted powder had around
2.1% aggregates.

s After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.5% aggregates respectively.

o Afier 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.9% and 1.5% aggregates respectively.

e After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 1.3% and 2.6% aggregates respectively.

e After 1 and 3 moﬁths’ storﬁge at around 43 % relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had

-around 1.0% and 1.0% aggregates respectively.
The MMD of the powder was determined as described above.
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10 The MMVMD of the powder was determ ned as descri bed
above. The MVD of the powder after spray drying was
whofhsiocbbe MVAD and FPF of ¢,he powder were detepsdbhdd®@sse?
as descri bed above. The MVAD of the powder after
spray drying was 5.2 m and the FPF was 45.7% in

o HENLD A Sy RO UG o EARRUE WR . 12, P ettt e
Ti: HBIADwhY FPF gGthefporatiet eticaittetmined ag dbstAbEd amde 0.125 g
tri-isoleucine were dissolved in around 140

* ddh AEVIAD ofthe p@%erwﬁf@wprewiwww Dty F’éﬂﬂili‘é FpFyas 583%

t m pure 1g@ wth a
cgﬁ{:egag{é (? ﬁ’w@e g“%?étS ng/mM fornulated in a pH
¢ 6 Adley 6hé arohihss btdial g@ at @;@ﬁﬁ@ B3%SeRMa bR hualidily sl E5eaddpeh 3

and diluted with dem neralised water (with a pH of

aronty’ Fabilitothe MlADwasB.8180, and thg 8T s $0i68m in relpgion to
_ nﬁ}al n contlal ne%Mar ound 3.00% (w v) adjuvant or
GRVCEhEPEV 8338 v) protein and was spray-dried as
de 25 scribed above using cyclone Il at an atom sing
‘air flow of around 0.67 nB/h. The a gregate content

was | Rpaseries ot 583 HeLHTBAS SR (FHE FoPeVaIng
aggregate contentg 3\§§r@égﬁ gl%gn{ﬂ mr{ ts storage

stability: After "0née pen s orage at 75%
relative air humdity and 4OC (forced stor- age
stability), the solution prepared fromthe

8.3 @cle%)?. 41103 2t viRPuRE v sReslisnalved n wropng 280 mi glsmineralised
watkd (%{% g gf %‘0%&] Z ?gln at A Agi A atid rﬂQ;ULHQ n&%(g (g?ef) ealr@ﬁddt@a 73 ml

arr ty a (open 3 nonths'
pweolafil with preepeangrdtién ofrarptued # &LH ngymt ﬁimdlaf:ﬁd\m @rpfh alycine-

hi %‘81541 g&g@‘gé‘f@ ﬁ%@?{i% ag fl%%tgg%lflr 8’?1%1&(? \ﬁidéﬁl&e@hsed water

(WHATH 418 of SbBARDS) Rla ANGHB df 984l eﬂ‘lﬂtsblﬁﬁoﬁ”t}fus bR tcyntained
and 25C (open 3 nonths' stability), the solution

armnmlp?éﬁéw/v)radmvatﬂeorrmmﬁmdtﬂﬁﬂd (powpeatein and was spreg-dried as

dea e ot SRR S an GRS iy b ol B GL nffp e

g@teghiRQoRRWORES ialésEated ﬁ@&es@ﬁU¢MO‘0@S 4.2 pm The MVAD
g FPF of the powder were determ ned as descri bed

. aa&@eone Whek’ MKD stdragehas 750wrkdative fairdwniditagndt a7 Crdprergsstor-
6age rs]%abﬁ'ity %esoil:t?tﬁ)n\’\%rsepg’r%dq:r the reconstituted powder had around
3.4% aggregates.

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 1.3% and 1.5% aggregates respectively.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.9 pm.

The MMAD and FPF of the powder were determined as described above.

e The MMAD of the powder after spray drying was 4.4 pm, and the FPF was 58.6%

in relation to the powder capsule weight.
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inrelation to the powder capsule weight. 10 Spray
drying of a 2.66% (W v) LS55P 0.33% (W V)
wood S ucine 0.33% (W V)q,l gGL fornul ation 4807
L§55|5 %Jr%g 1 g tri-isoleuci ngg wer e di ssol ved I}’ﬁr/gf;zgousao
280 m demneralised water (with a pH of around 7.5)
in a [ t 4 C /3
B Lk R R A AT S
ng/ M fornul at ed 033% fwtvplggllyformeatisrst | di ne buffer
(see Materials) were added and diluted with
dem neral i sed water (with a pH of around 7.5) to a
8.Y9lgugn0pf and 09247k tri FBSeR Ml bR MHidsBHRd HPLARE 386 PRt @hiifdtal-
~around 3% (w v) "adj uvant or matrix and 0.33% (W V) .
isert watel (witinapllad aspmd y-X)r Aetheasxt deps erdubé &.73bnhpire igGigwith

cyclone. Il .at a m sj air fl.ow o round .0. 67
o fhertiestion of g gl o hftleteq it s AL & ey e bufter
(séeRGcrRRH wakoiBed aff diflltePRAL WBRkncPal QRPN aRE AiBDSpRTof £RYnd
relative air humdity and 40C (forced stor- age

7.8} tbd vplyne, oft Y mb| Thei mglti@nébaz ebtained wonthimed argound 3% (wiv)
. ' 2.1 % .
o RBR5L i ST NG PR s AR RS0t aove

usiigodicldne ) at dnh@os@ing i Ao EResed 0.&bmPmOThé REoregate content
reconstituted powder had around 0.8% and 1.5%
wagjgysyanted ay despdbadiabeyyy.  After 1 and 3 nont hs'

3 » L N .
* DP9 TholE R PRl el SRR G B
ange dtabilitygdiccgdiths prp@ed tiomelthe recoRdtiteed oaider Bad around

months' storage at 40C (3 nonths' stability), the
sB1iue paEiegMSpared fromthe reconstituted powder had

0 ) 0 ' o
S SRR PR il 8 v
aB rmbutis’déthlyilinn d theSEhfinpeprep@eddrinh She sédhbtitutey ) povtdes had

solutign prepared fromthe reconstituted powder had
- FESUA 07709 (h8712geueealgy FEBetiNelYr espect i vel y. The MWD

THRIM PARLS K dYes s} <hed above. WO

200%?298@ & pﬁﬁf‘g&%ofﬂgﬁﬁﬁbﬂg‘?%@%m of the

* pThe MM Bfdfehie pprdey afterydpray dwpimig3Ivad 20 phhe MVAD and FPF
of the powder were determ ned as descri bed above. The

ThonAMAJP ap, P B shifsrposidepw ersisietepminted ish desrrbeday Ve, and
* affe RRIALPST P poler el Gl d3ThePasl I WO M et S8.0%

r # ielative tadhe powdedéapyulandighbC (open 3 nont hs'
stability), the MVAD was 3.8 m and the FPF was 59. 6%
inrelation to

Example S
Production of further powders according to the invention

Spray drying of a 3.33% (w/v) lysozyme formulation

5 g lysozyme were dissolved in around 140 m! demineralised water (with a pH of

- around 7.5) and diluted with demineralised water (with a pH of around 7.5) to a vol-

30

ume of 150 ml. The solution thus obtained was spray-dried as described above using
cyclone II.
The residual monomer content was determined as described above. After forced stor-

age, the solution prepared from the reconstituted powder had a residual monomer con-
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the powder capsule weight. Spray drying of a 2.833%
(Wv) LS55P 0.166% (wv) tri-isoleucine 10 0.33%
wb%dﬁ)lli g fornulation 8.54 LS90P and 0.5 gperpaoosino4sor

tri-i soI euci ne were di ssolved in around 280 ni

dem nerallsed water (wth a pH of around 7.5) in an
tettl &f ﬁN/ID RF thd oxﬂ@éi'twa?st § emﬁﬁéﬁjgéjdgscﬁgeﬂbove The
pure a conce tratl on o around 102
MiMID nstﬁltl&t p@iwdeﬁ veas 32 Gung | Bl MIMAD dndsEHRlohthe pofsider w@nee@ter-
Materi al s) were added and diluted with dem neralised
miggd @p deS( P¢1 alepvgHT st MMLA Drivias74.8 yum, cing thiof Rifris ap 0 $ffoin rela-
... u obt ai ned contai ned around 3%
tl?“v&? %Odv géﬂsuﬂ’weh Str| x and 0.33% (wv) protein and
was spray-dried as described above usi ng cycl one I1

at an atomsing air flow of around 67 nB/ h. The

aggr egat e cont éﬁrawﬁ%ﬂﬂgrﬁf@si@%t(@@)ﬁ9%scrl bed above.

20 After one o f68m %relative air
hunidity and 4\3@?’%’3& Sﬁ%’?’f‘@ageﬂgatuéﬁu lity), the

sol ution prepared fromthe reconstituted povvder had

3. 4% t d th
o ot S s piravarpnch b Sloder Ra R et gvigs e 11 of
5) # APRBSoniSHAR dAé e nexi Qt%gsp 5%{:&0@%@ reRAA8EH and di-

érom t e reconstitute 5" around 3% and

luted S9ishadpmiegatissl waspEdt a/piﬁyof afﬁwd VD tof vphmlfmf\/@d@rm The

so R AR oy 1o Aa P8 eE ey MR Gl o

THRf rebiBgal RRWRRLer \éﬁﬁt@ntd@ése(kf@rﬂl%d% ddsavel lﬁB&/ea b@béﬁ forcelinstor-
MVAD of the powder after spray dryi nghaﬂ . gm and
@ TP

agehtbe FRIRtiomprep@cd dongibe revonsituied ppwder rnonomer con-

R0 B g vt o B 7 3%@5&%4%5’%88%@9%?9{"6 The

MMD off S84 oieadEer 4 88 Yot \Whe) MMIED drarFRE of thepoSvdeh were deter-

LS90P and 0.25 g tri-isoleucine were dissolved in
mined an deRBbedribalenTheMMADSwas2d pwgtand tieFPT was g 78§ in rela-
As. t he next step, around 9.73 m pure

. .around 7.
ﬂqngt@lf'hwc{vmsf')rﬁaﬁs&lﬁc%?’lgﬁati on of around 102.8 ngy/m

formulated in a pH 6 glycine-histidine buffer (see
Material s) were added and diluted wth dem neralised
wat er (Swrapn deying-biof 2.66°%6 wdv) LEOGP 0133 Ya(Wis) isateueine 300

(i) ad) uvant SHARERD IReRE e FIBRRRL) “or ot el n anc
was spray-dried as descri bed above
8.0 g LSOOP and 1 g isoleucine were dissolved in around 280 ml demineralised water
(with a pH of around 7.5) in an ultrasonic bath. As the next step, 1 g lysozyme was
added and diluted with demineralised water (with a pH of around 7.5) to a volume of
300 mi. The solution thus obtained was spray-dried as described above using cyclone
1L
The residual monomer content was determined as described above. After forced stor-
age, the solution prepared from the reconstituted powder had a residual monomer con-
tent of 47.9%. The MMD of the powder was determined as described above. The
MMD of the powder was 3.9 pm. The MMAD and FPF of the powder were deter-
mined as described above. The MMAD was 4.1 um, and the FPF was 29.0% in rela-

tion to the powder capsule weight.
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10 using cyclone Il at an atomsing air flow of around
0. 67 nB/h. The aggregate content was investigated as
[ above. After ong.week's open stor
W?Zﬁ(%{llh%géjai r humdity and ?SC (forced stor- IZ%ZEI%O%@‘%FI
stability), the solution prepared fromthe
reconstituted powder had around 4.4% aggregates. 15
After 1 and 3 nonths' storage at around 43%rel ative
ai r huSypraly fayirenal a2565% wan LSSOR0BGks(w/s) abisbletgije t he
sol uti on prepared frfn} he reconstifuted powder had
around 0. 7% and B33 ‘é’\d’éﬂﬁﬁ@fr’é‘%foﬁ’@é‘ ERively. The MvD
of the powder was determ ned as descri bed above. The
MVD of the powder after spray drying was 2.9 m 20 The
8. 0PACS WiPdarfdPF gotfri-isbleugonwere desdvaleinearowmie28iml demineralised

WY RS O AR TaHlan ehAEBETRABHERS 855 o e BB Gme
wisOaddRe aR® WASed GABSAENEndYali St watX £ pB @SarKifAtYSY 100 vol-

of further powders according to the invention Spray
ungle 9f HY wi. TheFoBawm thusvobtaipgbwenspriydned ag despritdgpbove using
| ysozyme were dissolved in around 140 ml dem neralised
Cy\ﬁéf’%ﬁ(vmth a pH of around 7.5) and diluted with
THEEH A dhdrdafkr VBLEt VM defermin®d 8 fdegurided dboued A flepfarced stor-
vol - 30 ume of 150 ml. The solution thus obtained was
aggfhe solatiorprepared &ony the easonsiivied pavaey had papsghsl monomgicon-
e e e .
el 55 TP RIS M Bl AP AR o B CRBEL W, The
MM B iepdvided Vedsi 2. Tipat THRVWWIBIADagdaFRTes] theglowden orer deter-
con WD 2005/112996 94 PCT/ EP2005/ 004807 tent of .
mizgsd 396lestribediivef ThaMblidsas 16 st and the FRE was 58.6% in rela-
. descri bed, above. Th MWD of the powder was 3.2 m The
LR eé??dvqgﬁ’ﬁapﬁet%eégl}%v\der were deter- mned as
descri bed above. The MVAD was 4.0 m and the FPF was
70.4%in rela- tion to the powder capsule weight. 5
Spray dryiSpgaodryiedfecod X aviv) ceoibmin formmdation/ v)
| ysozyne fornmulation 9.0 g LS90P were dissolved in
around 280 m denineralised water (with a pH of
1 g calcitonin was dissolved in around 25 ml demineralised water (with a pH of

around 7.5) and diluted with demineralised water (with a pH of around 7.5) to a vol-

ume of 30 ml. The solution thus obtained was spray-dried as described above using

cyclone II.

The aggregate content was investigated as described above.

o After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 4.1% aggregates respectively.

o After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 4.9% aggregates respectively.

e After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 7.4% aggregates respectively.

The MMAD and FPF of the powder were determined as described above. The

MMAD was 3.9 pm, and the FPF was 59.0% in relation to the powder capsule -

weight,
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10 around 7.5) in an ultrasonic bath. As the next

step, 1 g lysozyne was added and di- luted with
woahisneseas | sed water (with agpH of around 7. Spcigpatosioasor
vol uma% 300 M. The solution thus obtained was
spray-dried as descri bed above using cyclone Il. The
resi dual nonong RRLE YA 88 G Ingdpas descri bed
above. After fop%aggﬂgltgr- age, 0t(ﬁ}(rfglsol ution prepared
from t he reconsfilb6tdd/ poabbgonindamailstesi dual nononer
con- 15 tent of 62.1% The MVD of the powder was
determ ned as descri bed above. The MVD of the powder

4955 g 4590w el 8isMYN anglofmf 140 mll RemBRWMIRE] Wate (#8hQIpH of
m ned as descri bed above. The MMAD was 3.7 m and the

arpuer Tndls A24hernexit step ). 250 g capitanin wae addedaied diuisd oith deminer-

o1 Fler B RREREE SRURTSTly 8y SRSy m0 Hhl, TR o s gb-
talhed K99 Eprandridd & dSOHRdGbE: WBiEcydionsal. ved in around

280 ml dem neralised water (wth a pH of around 7.5)
Thepggregatecorisninyes ipuestigatpd at descifesdrabe¥ep, 1 g | ysozynme

+ (e RS Rolis 479/ st SERE B s3folPieRred from
sqle%éda@;itbtwﬁmwabﬁlhda%omm.@%raggr_egﬁtbﬁtésp&ﬁdaycr i bed
above using cyclone 11. The residual nononmer content

o wadter 3 mamthis stdrage 2l @SE (hawntisostabiling i the selytigr grepersd-from

. the.sol.uti th it .ut ed
o ke nRuRy P ARG s e RERRR U2 o
o TREMYihd@fths RRSrHLWH A0° QS nibatRT @fmﬁg/),ame delebh Pegbared from
above. The MVD of the powder was 3.9 m The MVAD and
Ffire regonstifted pptrder haskasouns: e aggicasienrrspreb¥elyped
. he (F j
T}}%g@éﬁ) 88 pt%%%% gé/\'tgxémﬂ%d bk S&J&f‘ed.agﬁw{%%?l\/ﬁ%f fhe pow-

I on rcapsul e weig

de2 Q92161 A9 GhE MIPETD BRE FOB/ TGHS BdwdSpié@y ddteymbigdak dascribed
2.66% (W v) LS90P 0.33% (W V) tri-isoleucine 0.33%

abpve. Vjhel NdOAD reast 48 rurh,aaridothe 5PF. Wasgd1.390R ralation te) the powder
tri-isoleucine were dissolved in around 280 ni

capHls WeiEhli sed water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, |I g |lysozyne was
added and diluted with dem neralised water &vvith a pH

of ar oSpthydrsingodaa.833Ve (vilweLSIOPIHBB ei(w/vitigoleawsingt i on
t hus obt ai ned mﬁﬁg%@;@@dcra.c%gnﬁsfo%ﬁ&w bed above using
i dual” no

cyclone I1. 10 Hofer cont ent was
deterni ned as descri bed above. After forced stor-

" 4.250 g LS90P and 0.50 g isoleucine were dissolved in around 140 ml demineralised

water (with a pH of around 7.5) in an ultrasonic bath. As the next step, 0.250 g calci-

tonin was added and diluted with demineralised water (with a pH of around 7.5) to a

volume of 150 ml. The solution thus obtained was spray-dried as described above us-

ing cyclone 1.

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 3.3% aggregates respectively.

e After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.6% aggregates respectively.
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age, the solution prepared fromthe reconstituted
powder had a residual nononmer con- tent of 47.9% The

ﬁ{%}a e powder was deterpi ned as descri begs ¥R 004807
W eSHWOf t he powder Was9 .7 m The MVAD and FPF of

the powder were deter- mned as descri bed above. The

D . 6 PE 0% .a- j
« v ot Thatise kel e it SRy B b sBlf prert o
( WeMcomatitGic oivder idiidwaidi 306v6 hggregabrickmuiivelpas
di ssolved in around 25 nl dem neralised ter Wlétg a
TheMMD obthe poydatvaes dgtermiaedias Q?ﬁ@dwwabﬁvedﬁ?m Pitag pow
! i t 7 | - f .
o U B 08 BEP LRGeS S R s B

abde8 CrHeDENI AV 431138 araVBl FPE wis 49188 iagehaa@t®the powder
content was investigated as descri bed above. After 3

capsi¢ wsighst or age at 2-8C (3 nonths' stability), the
solution prepared from 25 the reconstituted powder
had around 4.1 % aggregates respectively. After 3

nont hgpragtdRyiager at.886% (v Tosuory.339% ahiv) it ¥solevicine
solution prepared from the reconstituted powder had
around 4. 9% aggPd§eteds/Yes]siterinfermulationf t er 3 nont hs'
storage at 40C (3 nonths' stability), the solution
prepared from the reconstituted powder had around

4. 750084 890K egh0 S0 o wisipelendineivgre difkolMed ibiiund rid0 mifdeafineral-
t he powder were determ ned as descr%agﬁd aq%ve. The
i e e

isqdvmpieniystne pHef agpend hié) mrm yiasanes 8P 230 8

o BB e S U RIS R o 19
to eSO Oof1166%MmI The olotidre thus nbtainkd mam spi-einied ay desctjbed above

LS90P were dissolved in around 140 ml dem nerali sed
usipgi¥Flopeil h a pH of 5 around 7.5). As the next step,

TH: a%gféggte%ahﬁhém iRviGigarad dedeseisbadibbig.ed wi th deni ner -
al I'se h

water (wth a pH of around 7.5) to a vol une of

o 13dtend mofithes’ stokageiad 8-8°AUS nudnths afehdiy)wts sopitigy papiaced from
d i.b b [ [1. Th t
C ISR EdRTCE MR Y QBB B BRI EE Ay or 3
o MRS mGHIRE 30Fa te}t%‘SS@(f thomBRt Babilig)adhe!sbhivibn p\s\ﬁg?ed from

solutron prepare rom 10 the recoristituted po
h e reconstitrited. peYedagbadeganeks3 . 6 Bagesghteeteppectinglyer 3

o gg{%%? 3@?51{51?32 ggﬁ%gaft zftl%fg%@ §(§ mr&)l%sh gt'abiTitLy%,b {lhleistoﬂibntp?gpared from
the reconstituted powder had around 3.9% aggregates respectively.

The MMD of the powder was determined as described above. The MMD of the pow-

der was 2.5 pm. The MMAD and FPF of the powder were determined as described

above. The MMAD was 3.5 um, and the FPF was 60.4% in relation to the powder

capsule weight.

Example 6
Freeze drying 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 demineralised water (with a pH of

around 7.5) to a content of 50 mg/ml and freeze-dried in the absence of any other ad-

I
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the reconstituted powder had around 3. 9% aggr egat es
respectively. After 3 nonths' storage at 40C (3

whBRsNS2008t @bi i ty), the solgdtion prepared frgafyrhhg/004s07
reconstltut ed powder had around 4. 6% aggr egat es

respectively. 15 The MWD of the powder was deternined

ju?%g:&! m}&g % g@g‘ﬁ%&ﬂ@ OW@ [ ald®aP@ribHRE M@%m%legmﬂ‘ 2R

e po r wer e determ ned
vidle defoird ﬁéezeadrpmg Tﬂ'dwbropmatwa&s Iycphitised antdie QReVlFlPR;Y\m@nS

73°/|nr tion to capsul e wei ght. 20
(1 ﬁiﬁg firegted ag %5%1 #%OVEsgoP 0. 33% (W V)
'I*hégégk‘%té‘@ont&t %@%&M%ﬁ)ed%'d%é&%% Bbdver mul ation 4.250

50 g isoleucine were dissolved in around
. ;LMenbndeeopdm sSedge 2E158% relativie irdruptidity angk A6 d forca) stor-

ltrasonr bat h t xt st
ng% lstaggl%y)t & 5P W,ggl g@a@r&d&ﬂcan (}ﬁ? LGCaps &Ptﬁ% pow%exghad around

dg@rS@@g?éfrég%%q_ water (with a pH of around 7.5) to a
vol une 50 m . The solution thus obtained was

s ptfiy ode iday's asuilibsationbd boveekss dry sigragp it $HEC) the sphion
aggr e te cqnt ent i nvest. gat ed scrlb d above.
AP §e°°§'§‘\é$§?8é’°§’ efz*‘%éf?‘%ld?ﬂ%r{ﬁ RaEEEedls | i v),

G T hﬁg%bp § Vﬁ’&ﬁgf"%ﬁ%lg I ousRediiie dﬁﬁ&&ﬁ?& bt 40°€dthe solution

aroun o aggregates reéspectively. After
3 prapated Stons theregastiuted pOwdar adarowid 12t aggregates. t he
solution prepared from the reconstituted powder had
around 3. 6% aggregates respectively. WO 2005/112996 97

PCT/ EP2005/ 0048Q%ze dAtEST 234 FRITWA) main@oRge at 40C (3
nont hs' stability), the sol ution prepared from the

reconstitut ed pomdéi%r(afdv)dgﬁﬂuf@m!}l #aggr egat es
respectively. The MVD of the powder was determ ned as
descri bed above. The MVD of the pow der was 2.8 pm

2.3he NMRoARErdiksdfed carpei40 nﬂ&ieﬁnm:ﬂfsemwm (wsth a pH of
descri bed 5 above. The MVAD_ was 4 m and the FPF

arqrsd 2.9)-285 the nest Hep.chd 08 RUFR IM@P ceppsEntetingiogproung 109
m?)?ﬁlafl}gs l)éflcjaglgrrl] gfpé-fai é&ﬁ/ﬁ%ﬁrg 113@ Lgflﬁ?g%eﬁvl?% n}{@:}*@vtﬂgl glrlluted with
demin&@ligdlEaaR withch FH 50 aguhd 7+ 5) soh eonteme\§O meg/mls"ﬂtﬂ spdution
thgF GaRq Copamed Ao ko) BPYRTC RE etk ek BB G pro-
teﬂr, 429 dBtributed 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 aggregate contents were obtained for its storage stability:

o After one week’s open storage at 75% relative air humidity and 40°C (forced stor-
age stability), the solution prepared from the reconstituted powder had around
34.0% aggregates.

¢ After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 11.6% 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 6.2% aggregates.
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calcitonin was added and diluted with dem nerali sed
water (with a pH of around 7.5) to a volune of 150
ol ution thus obtajned was spray-dri $005/004807
W@%@é’lﬂg%% above 15 using %@cl one I1. The aé)g?gagate
content was investigated as described above. After 3

nont hs' storage at 2-8C ' ility), the
sol ution pr epaﬁ:é?JeZF bire {’ﬁ%ﬂrﬁg’g@ﬁ‘sf ﬁsﬁ?ed powder had
around 3. 3% aggr egabeewNeEIClonvalaion After 3 nont hs'
storage at 25C (3 nonths' stability), the solution
prepared from 20 the reconstituted powder had around
9 r te [ val : ' 0
225 840 RN BT RE B0 mp e il BENelR (oA, Bofof
ardundm 5) e theaensitdpt 0i3ed] poredgG1heith aconuedirgi@06f around 109

aggregates respectively. The of t owder S .
mgia dermukaier la B Scalygaerhistiding bu fe(smgﬁleﬂe%ari‘ﬁ &ﬂﬁm“teéé’iﬂth
' i t . The soluti
oA LY eSSt B, e o

 thanebthined Ehfained aBandl %3506 (wal) atljuyantt ar matex poddet% (w/v) pro-

capsul e wei ght. Exa 6 .Freeze drying,of a 5%
teifgeess igeied in ApIggIAbIR Y L@ 5 freceecd R dPy L hgue
r i hIREIH flcesR ivial@bP thdng b¥ @i spetula and further
T}%ilg#}g}l%gggﬁ??@ (see Material's) %as di | ut _esg W th .
trecitedi ase fedcribat abmitee Thewigghegatep Epbént wiaso investigatsyl e dgscribed
content of 50 ng/m and freeze-dried in the absence of
abg¥§ ot her ad WD 2005/ 112996 98 PCT/ EP2005/ 004807

THYY B g aggz%ga&@ botitéRe wlRtbblained fofs stbragl stabiliand was
distributed rn commercial 2R vials before freezgwcedstor_

o dAfiengne Wk’ gnspisidrageeat & Sterslatiye pinbpmidity and 40Re (

ol bl B, N 9081

| pweshdddadaed as described above. 5 After one week's
open storage at 75%relative air humdity ando40t£E s
o (Adlec ede days equilibratipntsing i foyn weekse dspstaragd it P Epalhg golution

fromt reconstitute o) r %
aB@P@@E?‘é’? t%eﬁfclogf‘tﬁgtﬁ‘g pﬁg@@rgﬁ aéiqw & k%:%;{o]lg%%ggaﬁ%f our

. V‘ﬁ@é&? ond8dy $ 1 RB8EIrHn AR folthRedke! dityi stotagenatet@aCethefsobroon
the reconstituted powder had around 15. 3% aggregat es.
1prepafetl dronothe rerapstduied powdeidragiarepnd 1% sagres@eks' dry
storage at 40C, the solution

Freeze drying of a 4.5% (w/v) Coupling Sugar
0.5% (w/v) IgG1 formulation

2.25 g Coupling Sugar were dissolved in around 40 mi demineralised water (with a
pH of around 7.5). As the next step, 2.3 ml pure IgG1 with a concentration of around
109 mg/m] formulated in a pH 6 glycine-histidine buffer (sce Materials) was diluted
with demineralised water (with a pH of around 7.5) to a content of 50 mg/ml. The so-
Jution thus obtained contained around 4.5% (w/v) adjuvant or matrix and 0.5% (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 fur-
ther treated as described above. The aggregate content was investigated as described

above.




prepared fromthe reconstituted powder had around

12. 6% aggregates. Freeze drying of a 4.5% (W v)
Wg%ght?_g%ﬁ 0.5% (W v) 1gd@ fgrmulation 15 2. 35-16p0005/004807

nmanni tol” were dissolved in around 40 m denmi neralised

water (wwth a pH of around 7.5). As the next step,

_ : i : ' -aund 109

T I f ot O B RARDE P! BBl fBBEL £ o
o (ager datvesdkad dhon WRSagdi s T5Btkeltiv b air demidigraall 4680 (foaded stor-

(with a pH of around 7.5) to a content, of 50 n%/n1.
Teae sahilithothe 2olutienspremired fom Entespnrimied BEErT Aagoground

(wiky, ' nt or matrix and 0.5% (W v) pro- tein, was
d?é(@%%%#%%gin commercial 2R vials, and was ‘
o T pn@eZ Bncldiyedl cqsliblation ahédoabaveks® dih@olaye phidiG ahe solason

| yophilised in the 2R vials bg nmeans of a spatula and
f piepared fropy tha resansgidutad ey ierdud apwod 4.6VhaeBegfiSgat e

© RS 55 AT L e RGO

Sfé&})ﬁ@@ fidinadat bdcbystitntdd pewdanad warkd 3.50pageredatesage  at

75%relative air humdity and 40C (forced stor- age
stability), the solution prepared fromthe
reconstituted powder had around 34.0% aggregat es.
After one day's equilibration and four weeks' dry
storage at 40C, the solution 30 prepared fromthe

- reconstituted powder had around 11.6% aggr egat es.
After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 6. 2% aggregates. WO
2005/ 112996 99 PCT/ EP2005/ 004807 Freeze drying of a
4.5% (w v) LS55P 0.5% (w/v) 1gGL fornmulation 2.25 g
LS55P were dissolved in around 40 m dem neralised
water (with a pH of 5 around 7.5). As the next step,
2.3 mM pure 1gGL with a concentration of around 109
nmg/m fornulated in a pH 6 glycine-histidine buffer
(see Materials) was diluted with dem neralised water
(with a pH of around 7.5) to a content of 50 ng/ni.
The solution thus obtained contained around 4.5%
(wv) adjuvant or matrix and 0.5% (w v) pro- tein, was
di stributed in comrercial 2R vials, and was
freeze-dried as described above. 10 The | yophilisate
was | yophilised in the 2R vials by neans of a spatul a
and further :
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treated as descri bed above. The aggregate content was
i nvestigated as described above. The foll ow ng
contents were obtained for its st
W@?Q@ﬁ?ﬁ%@: After one meek5®open st or age a?ﬁjgggmﬁmmmm
relative air humdity and 40C (forced stor- 15 age

Cﬁ'ix%b'l'ty)’ the solution prepared fromthe

nstituted powder had around 2.5% aggregates.
After one day's equilibration and four weeks' dry
storage at 40C, the_solution repared fromthe
1.r Eopwesition canfaipingdé feaptane Antbety o wodsgatvgdeceof and one or

Al . ' g f '
ISP LA AccRENY TR AN RO G U Bt
r ¢gloOslinkiedt BeGlanckbarobadlaatoausrdsel, 2% Adgreddb¢dln-saccharose

Freeze drying of_a 4, 5% (w v) Coupling Sugar., 0.5%
(belasosyigeone il A0 brkesso s 5 Banea? (i HHigPgh o

di ssolved in around 40 m dem neralised water (wth a
pH of around 7.5). As the next step, 2.3 ml pure 1gd

2.wiCbmpasitiomeantdiag tcoclaiof 1,aheranris&dl thayindonfadsntattasustpse as

in H 6. gl yci ne-hi.stjdine buffer (see Materials) was
di1143?'g‘gﬁ‘°%7qdﬂ¥1haﬁ%sﬁidl‘?’éwaéi‘ﬁesed water (with a pH of around
7.5) to a content of 50 ng/m . The so- lution thus

obt ai ned contai ned around 4.5% (w v) adjuvant or .
3. mEonipgsitionl ag:osding (0 JPinBR, ¢hatsctsirised indtbatdhe comprsitian gddition-

i.al 2R vi al . f - A d | bed
AV Er e or it Poafe Gt BERRRRBRR, o oR

vials by neans of a spatula and fur- ther treated as
descri bed above. The aggregate content was .. i
4.i Feewesigen aerording tsdpinbadchaggstavised indhatghe campepyigrmgsgtion-
P N/ | 1 om ng aggregate contents
mﬁ&&g@%g?&g@é%%}d Sia%’[ési]%lécisg'r age stability: After one
week' s open storage at 75% relative air humdity and
40C (forced stor- age stabjlity), the solutiqn
5. pCOBRPEHOR ASOTIRA 1Y PO 9T 20 il ShaTpeterises g fhyt the frac-
Stion SRR RSmaints b b leaQPBYSEYWS e Riitlon b &id DBarefbtion
‘f%ﬁl}&ﬁg‘gﬁs dsr%y st cr)lrage a?t 40C,ﬁw1vzlsol ution prgpared
f containékinrtbe comsposititned powder had around 4. 6%
aggregates. After one day's vacuumdrying and four
weeks' dry storage at 40C, the solution prepared from

6.t BBBGRRS hbdolig t1HQBEAT, thskadteAsHadin kha%: 2aakiRgat Mixture of
WO 2005/ 112996 101 PCT/ EP2005/ 004807
glucosyl sucrose and maltosyl sucrose.

7. Composition according to claim 6, characterised in that the composition addition-

ally contains one or more mono-, di- and/or polysaccharides.

8. Composition according to claim 7, characterised in that the composition addition-

ally contains fructose, glucose, and/or saccharose.

9. Composition according to any one of claims 6 to 8, characterised in that the total
fraction of glucosyl sucrose and maltosy! sucrose amounts to at least 25% (w/w)

in relation to the sugar fraction contained in the composition.
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Clainms 1. Conposition containing at |east one anti body

or one derivative thereof and one or nore 1,4

O |l i nked saccharose derivatives selected fromthe
WOSMIOUHEs: 5 1,4 O |inked B2Gal - saccharose PCT/EP2005/004807

(lactosucrose), 1,4 O linked D @ u-saccharose

(gl ucosyl sucrose), or 1,4 Olinked G u-d u-saccharagse
1q. %QFIIP@@?PR serovding Yo claim Boehseastarised imthabihgirppestiyedrastipn of

1 i ) i . 0 _
1 O BB Aol Mbrgld b M AR 1A OBHATH B rcifion o
adeagdiraction chitainedin thbesmpdsetionsed i n that the
conposition addition- ally contains one or nore nono-,

di - and/or pol ysaccharides. 4. Conposition according
; . ’ : . hat . o -

11, SofirBuliort pcblfnBSt hiy 2 SblbiiRl 1 4G 0CBARALA i dhat

Ceugao $iiatfi@ncataining iah lpastonarlyd Orlinkefl se¢chinwse derfvatidg amounts

characterjised in that the frac- tion of |actosucrose
atfbRftTEen %ﬁsﬁ}d PeXr ?W&O?Weﬁy ight PB&’F&HmPBSI?% sugar
fraction contained in the conposition. 20 6.

Conposition according to claim1, characterised in
12t Ratmposition acairdisg to anyaneof clofms §luthshhragarsedde theh the frac-

| tosyl,..sycrose.. 7. .Conposition according,t i
Chon SEHnitRdE e FritoflsdSERNE Sinsals s BRERR O S 7B A of
atHeydrGOREighinf BHRCcoMpoRTios o8 Nt thd sumABE{lRr weight percentages
pol ysaccharides. 8. Conposition according to claim7,

c hapwss & inged09% (Whek t he conposition addition- ally
contains fructose, glucose, and/or saccharose. 30 9.
Conposition according to any one of clains 6 to 8,

13¢ befmpetidoh sesbrding thaiy érecoftabdials 1 forias thavactaised linthas the dry
sucrose and mal tosyl sucrqse anounts %(go a(gv | east 25%
(Wieight of her eqrapqsitiontcontains befiyesn ¢4 apd POk (W1 84538404 gp to
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on accor racterised in
t brbe, trhaltoselsquerise, \eadfor ghicogyh sedrogy ancmsy tosi ka9 Ya (/' w) of

mal t osyl sucrgse anounts to | east 18%.(w i n
BreayONciEht of A GURRPIPRA B BOntE Ao NOERpPercentages
c?ﬁgg L td R8x 180% ¥wkPnposi tion according to any one of

C a.?r‘? 1to 10, tJ:( a‘?gcterised in that the sugar

fraction containing at |east one 1,4 O i nked

14? %%ﬁl?)%!rsi 133 ag:g(grhi\{l%ttlt)va%yac%u&t Slaims 1 to 13, characterised in that the

composition contains one or more pharmaceutically compatible adjuvants and/or

one or more salts.

15. Composition according to claim 14, characterised in that the adjuvant is an amino

acid or peptide.

16. Composition according to claim 15, characterised in that the amino acid is isoleu-

cine.

17. Composition according to claim 15, characterised in that the peptide is a di- or tri-

peptide.




10

15

20

25

30

to between 25 and 99.99% (ww) of the dry wei ght of
the conposition. 12. Conposition according to any one
of clainms 1 to 11, characterised in that the frac-

10
WO28%%/138%%nt i body or anti bod$® derivative ampuftdER2805/004807
between 0.1 and 75% (ww) of the dry weight of the
conposition and that the _suym of the vveiqght percent a

18, koimpRosition agesrding dogsleip |\, chazactarysed sthat tha psRtds g AR gs%feu-

tgi&%ng‘%ng efiiggi ™ 1 to 12, characterised in that
the dry 15 Ight of the conposition contains between

60 and 90% (ww) sugar and up to 40% (ww of an

L N G R L

SYSh@s&icounts to at |least 20% (ww of the dry
wei ght of the conposition and that the sum of the
wei ght percentages anounts to max 100% (w'w). 20 14.

osi tion accordi ng.to, any one .of, cl ai 1,to 1
2R R Sl e S bhaRafed B BabReziriSvaiy of te
M5 RpBiasBGR41hd Betivboh apmaang !(ﬁ/v@diflav &aastsenangql Otlinked ac-
or nore salts. 25 15. Conposition according to claim

1gharesradertative geaf prsugaranixture thetj wntains atdeash opgril foO-linked
agj r tide 1 It or di to claim
TSR ERh i gt e R P AL MO R RN P01 B

cine. 30 17. Conposition according to claim 15,

characterised in that the peptide is a di- or tri- |
21p&pmpgsitioperereding toanygwe pd slapeT/ Etpdb shevestgnsed in ghat the dry

oW%% bf hl%rboﬁﬁ)ggﬁiglil Béhthifls GLt¥edh 68 and b@%?%@f 658 9edsPone 1,4

that”the peptrde Is an |so{jeu- Cl ne-contai ni ng
p Eplinled. sadcharcSe dpdwitive ona supgao ndkinge thet cintwinm at Teast oredl,4 O-
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characterised in that the dry weight of the
conmposition contains between 60 and 99% (ww) of at
22| €awpositien lcdordingi tnkeayt awcef dhmod do Py ichara¢tosedringhatathe
m. xture that cqnt ai ns_at .l east ane | i nked

sugar 1,4
16‘9@8 SUHOR 1530 agasors SRR SERES Y RIERSF PO H P HO: (Wi w)
i sol euci ne. -
23. Powder according to claim 22, characterised in that the particles in the powder

have an MMD between 1 and 10 pm,

24. Powder according to claim 22 or 23, characterised in that the particles in the pow-

der have a MMAD between 1 and 5 pm

25. Process for production of a powder according to any one of claims 22 to 24, char-
acterised in that
a) an antibody or antibody derivative is dissolved / suspended in an aqueous so-
lution / suspension;
b) one or more 1,4 O-linked saccharose derivatives selected from the combina-
tions lactosucrose, glucosyl sucrose, or maltosyl sucrose or a sugar mixture
containing at least one of these 1,4 O-linked saccharose derivatives is / are dis-

solved / suspended in an aqueous solution / suspension;
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21 Conposition according to any one of clains 17 to
characterised in that the dry weight of the
1896899?:'96& on contains betweg) 60 and 99% (W Wtafo@b/004507
east one 1,4 O/linked saccharose derivative or a
sugar mxture that contains at |east one 1,4 0- 15
ﬁg {’ ACSRRG ?? g glﬁgifﬁ?gol\f\?atwg g kiq;t @qﬁlﬁe& sdohhr Q8 eriva-
a pep e nposition®according to any
one tivk ot lthd sozad niiotuklcontdiving at Blastsed 1,4 (l-hﬂtedtdaecharose de-
conposi tion |s n agqueous sol utjon, sem-s
pr epRRHYS @k, digso S\XLPé‘?Pe“ﬂS‘? zgdlfﬁ@éMéPmHe%f SPSRgsiqns, these
cl ai,m g}% characterlsed in that the particles in the
pomﬁer ave an MVD between 1 and 10 m 24. Powder
ad dhel soigtidro/ sﬁsgemcﬁﬂcmnalﬁﬁg thhd antitotlg rar setibedy ddsivativhand

280 b o BB AR FOh B8 pourler accor di ng

to any one of clainms 22 to 24, char- acterised in that
a) an antibody or anti body der| vative i s dissolved /

265 Dewessdechriling 4o claipy @buchasasterised inghat/the deypreerprpenss isigeerg or
one or nore 1,4 O linked saccharose derivatives
SSHTBEYYHE r om t he conbi na- tions |actosucrose,
gl ucosyl sucrose, or maltosyl sucrose or a sugar

m xture containing at |east one of these %
27s Broserarapensdingite olatm ¢é r 26, shapgeteriggdsin ﬂaftﬂﬂ%f‘eb /0 Thnked Sacoha-

HRAE G R BB RER2006 004807 o) where an
anti body or antibody derivative and 1,4 O linked

sacchar ose _deri va tive or the xt.ur.e contai nin
285 Pl ERaooEHEE 1o S1aim 2 rRBtRoleH e Bdhg selbion & T Biriog S

dBl’%l%ﬁély&n‘{amcSL{%%%? defle hiandl Bi-oF g@lgsa%%éﬁdeQ ns /

suspensi ons are m xed; the solution /
suspenS| on containing the antibody or anti body
rivative and

29d§pchs‘§tchtgfig1)g tg,C nar’ﬁ‘JB ahar%ér?s‘gﬁ &B@g ﬁ}gcs gtﬁig)rx ﬁ& bF gried addi-

dimg%'éntaﬁﬁ%?&te%a§&@haresé hat the drying process is
ree spray drying. 10 27. Process according to

claim?25 or 26, characterised in that the 1,4 O1inked
30? ﬁlgo%gsas_accrx%al%gqg ra}l)\// grtlé 3F cléﬁchslﬁc{oozcg" “hé&¥a&terised in that the fraction

of lactosucrose amounts to at least 55% (w/w) of the sugar fraction present in the

solution to be dried.

31. Process according to claim 25 or 26, characterised in that the 1,4 O-linked saccha- |

rose derivative is a mixture of glucosyl sucrose and maltosyl sucrose.

32. Process according to claim 31, characterised in that the solution to be dried addi-

tionally contains one or more mono-, di- or polysaccharides.

33, Process according to claim 31 or 32, characterised in that the solution to be dried

contains fruciose, saccharose, and/or glucose.
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28. Process according to claim27, characterised in
that the solution or suspension ad- 15 ditionally
WEQRsR|RF, One or more mono- yodi - or pol ysacchaiidemsiossor
. Process according to claim28, characterised In
that the solution to be dried addi- tionally contains
| AR SRS [ 940 at Be total
34&%{:/0%%%2&2#}%: al n@%&;ﬁ ?fo&%ﬁo'aclhgyr g‘%tecgrgrlaseg%dﬁ nt gt F h%a
f fractionaf glwdosylamicmse and arltasyd yairsse amaintd was tledSb6%6% (w/w)
(w,w) of the sugar fraction present in the solution
tBf@étﬂl?ﬁe%mt@%d‘fl‘f%@i@d&&@or ding to claim25 or 26,
characterised in that the 1,4 Olinked saccha- 25 rose
derivative is a m xture of glucosyl sucrose and
35nBloces ecardingds elaii 34, Ernortssediciadihe gespecttiediantiad of glu-

characterised in that the solutjon.to 5} ried taﬁ;lloli.
t PO ’F‘}CV)SE&HSQI?%@S ucIgse ﬁlm?lgltwn%_l?ashf_/ogww) of that present
PRI %S 8AGHGH fodRSied0 33. Process according to claim 31

or 32, characterised in that the solution to be dried
contains fructose, saccharose, and/or glucose. WD

05/112996. 105 PCT/ EP2005/ 0 07 . Proces
36, DIORF T A IR0, (e S S0 6 18 95, EhasaTERREDE fhat the sugar
| fradtidatcohtaghih@bhleast bAs | 4D liRkedadE1R8Yde doriehtDRLanidIfts to be-
mal t osyl sucrose anpbunts to at |east 25% ( of

| % (W W)
t tveaen 36 ané AP. 9P Gwiw) ebthadroyieight ofdheipqlefgpn g bgxlried.
Process according to claim 34, characterised in that
the respective fraction of glu- cosyl sucrose and
3miobeﬁxabccﬁumrgﬁs ang:mwaf daits Zé)ﬁt to lj%aelgaracﬁeﬁs(ew/im@haoﬂletﬂvaﬁon
present in the solution to be ied. 36. P S
aetelpay oF antihogy SREVasHve AmouREs o obtsend.T ehh e el dhe
[ t f ty Way es
By (1P W Rign (6 e R VT A (M rcleBEprociny
t maemtPH aad18@L 994K W W) of the dry wei ght of the
solution to be dried. 37. Process according to any one
of clains 26 to 36, characterised in that the fraction
380ProRBls! ale&qﬁin%rto ARY bROY cligls 263b 137 ciRdistsed kDthaeihesetion
0.1 and 75% (Ww) " of the 15 dry weight of the.
stil be idoed conthims dme ad math evhetwacewfically pootoatible agdisivgnfs and/or
per cent ages,, anmounts to max 100% (w w). 38. Process
aBROVAPNG S5 any one of claims 26 to 37, characterised
in that the solution to be dried contains one or nore
pharmaceutically conpati bl e adjuvants and/ or ., 20 one

' 3%Pragesseceerling, to Blrimpite ssacterised inithah thedgyvantyis 4g amino acid

chara%gri sed in that the adjuvant is an am no acid
or peplide.

40. Process according to claim 39, characterised in that the amino acid is isoleucine.

41. Process according to claim 36, characterised in that the peptide is a di- or tri-

peptide.

42. Process according to claim 39, characterised in that the peptide is an isoleucine-

containing peptide.

43, Process according to claim 41 or 42, characterised in that the peptide is tri-

isoleucine.




10

15

20

25

30

or peptide. 25 40. Process according to claim 39,
characterised in that the am no acid is isol eucine.
ss according to c]aim36, charactery i
Wé%%?E;%%Fpeptlde is a di- gﬁ tri- peptide. g%ﬁ&%;b@mmm7
Process according to claim 39, characterised in that
the peptide is an isol euci ne- containing peptide. 43.
Process according to claim4l or 42, characterised in
44t Patedshrcqapig Wecliim 39 br 40,SeHaristarived in/¥RaR 0@5dr TFRYGE of the
106 PCT/ EP2005/ 004807, 44. Process a cordin cl aj
%H?aSbfmfi b O-

3e>lm0n4® be fraecheqnéains befwieen 67 2pd (& @”)v&fu
& t 1A%l W)O-

S ol ol Sushh it 6 Pl B BEISEA N R 1 )

ahﬁkﬁgas“acdihaxdse rderieativtcairnl beywedn | eadt 1998 [whAv)DamBio acid and

I|nked saccharose derivative and betwe 19. 99%

Uathe 4H 6 Ohecy el b mercepiaass ATPRINES feAR fihes G2 3

percentages amounts to max 100% (w w). 45. Process

according to any one of clainms 40 to 42, characterised
45i, Brochsat acboringy 150 anyeonshof olainihd0 dol43f aavadterised inrthasdhe dry

I b t 6 d, 90%
CVReB PF g ShiBan B B061 Gas0Lbitiet o0 nd ﬁﬁ‘ifr(wnﬁﬁ?ﬁﬁeast
CORY Bl h Nelk&f sdc&?a%se%ﬁvﬂnv‘é dPd éuﬁkﬁﬂlﬁ&@%ﬂfaﬁﬁ@g at least one
derivative, and between 1 and 19.99% of p@ tide.

AbgO-tinkédmacdfarasegepwiiyer angdeyasnrgpndd 9 dee

claims 22 to 24 for production of a medicinal drug.

15 47. Application of the spray-dried powder according
46t Qﬁﬁil@uﬁh 23 i poddief AdcoRlingltiCinyshe offclaimsRdite R4 &dr production

alant., 20 25 30
of a medicinal drug.

47. Application of the spray-dried powder according to claim 23 or 24 for production
of a medicinal inhalant.




