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WO 2005/112996 1 PCT/EP2005/004807 87211pet 1,4 O-linked
wSassharese Derivatives for Stabilising Antibodies or Antibogy-Desinativesor
5 Field of the Invention The invention concerns the application of novel
oligosaccharides / oligosaccharide mixtures for the production and
g Bralpkesation of pharmaceutical compositions, chiefly powders, that

gfa”rfig” _?ﬂgb?‘%' (o AIRodY Aetayes a3 R macsulical a‘iﬂ‘r’juzﬁ]b

spray drying or 10 fraezibddiingrTAwtirede Dlerivarites particularly

concerns corresponding antibody- containing powders as well as

processes for their production. Background 15 Active
Fielbstatheds'preianations of active substances formulated in aqueous
Tﬁé"%{z%%ﬁoa.r SOB%eSr%m%Exée”ﬁsé{%ﬁ%{%”v% apflties Rt may Jeqd Lo, charide

reduce eﬂlcacy or |oac-rﬁjwfy and elevatéd toxicity or mcompai iities.
mibhis@ppliesaprodtivitanwedtitataligphannod phaticalsarch peptigdesitons, chiefly
pQieNEONIAIIAY &%B’Bed?e%bo%t%&ﬁﬁ&a Tﬁ‘e%i%t %%%pﬁa*}g‘{g@é{g‘%‘c”aﬁ'c%%e sub-

activé’substances can be positively affected through*modification o
sttheesffhetpred(ictiernaf)pormtteoig ipttterablgitiocoafsishel hadjgvaptsy drying or
rSxiemall, A qanyentional process for ternal tablisatien of e antibody-

p Armacettical active substances’ 15 the anpﬁcaﬁon of SUitdble adfudants. ¥
cohthiniapisothdtrstabilisk activessbsfandesrqandbetioroadly classified into:

sugars and polyols, amino acids, amines, salts, polymers, 25 and

surfactants, Sugars and polyols are often used as nonspecific stabilisers.

Their stabilising effect on biological active substances is chiefly ascribed
Bto l'('g%]%fer(elntial exclusion” (Xie and Timasheff, 1997, Biophysical

Ehemis ry 64(1-3), 25-43; Xic and Timasheff; 1997, 30 Protein Science,
A6(ilg 2d4staRdgsTimpatasiing @93 chvky anossiiceP foreiml@hé mistguedis solutions
a2 458 BRI Seleslian of SUORS-HEAHED SYIBR A MORWor bioac.

gical active substances. Saccharose and trchalose as

timopn-redudingtsdgarsarne prefhooraphyibidiects Clhés erphivplés bbBuitablentional

djuvant | . sorhitol, glycerol (Boe- fqr hta, 1992, . . ..
NS e S Sl i o MG Fesy

pRODHIARRIE RIPC FILRRA0ES 00480 Positively affected through modification of

the structure (internal) or through the addition of suitable adjuvants (external).

A conventional process for external stabilisation of pharmaceutical active substances
is the application of suitable adjuvants. Adjuvants that stabilise active substances can
be broadly classified 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 Review of Biophysics and Biomolecular Structure,

w®4194504hang et al., 1993, Pharmaceutical Research, 1Q{dP)p-005/004807
1478-83), and Mannitol (Hermann et al., 1996, Pharmaceutical

Biotechnology, 9 (Formulation, Characterisa- tion, and Stability of Protein
miashef$) BEB,3RBrGhReyietvalf; BRPHyH banmbBioticdddibis Keanthe, 1B8(55,7-97;

56-761). Al is th bilisi ffect [ jety of .
BB e A R g
(Beachaas etgl.anofiboBirsmktonécnisBiutechinlogy, HESHrdqtientighisectdrisa-
.th 1le in fact fea- turi tabilisi .
S R e e A R T R Bhappgpotical Re-
seancluitedils) besewrsa ofAfispatentialicahtasnibatinizvétfed| oed-boside Mariety of

th A [ ly Kk Ve .

R P G R, SIS SRR Ge IS PR as e o
tibadialsHnedanseshpardbienall yHA 8 choopleigly sate imhy. fastthdiilexaniplesea-
higher-mal lar dext 18 to 82 kD),,PVP, h in, t A and B
TGS, AR APSA) A O RIS MUBANR BETAR st mean
tipe tkesphad aiasidiapla beeglstarfit apidepidy-dotyrsinimatibnAtdrig dided-bome
ars andHE)onoIs, ami ol%%ilds can also be uaed in a st _téilisin ole ori

S
PEERE AR e BT SAND. RS i BLSEPa Rk Hsers Togidrm (HP-

S

pstablisatiperpi1praieipR, facexamplasapdiiea pthistising, glychiesiediynafe
aspartate (Na-Asp), glu- tamate, and lysine hydrochloride (L S-HC\:& .
WiAkiditethE stRyRRiEYas &e&hm@}ﬁwééé%ww%&ﬁrﬁop% ate Duffagparin,

tygphﬂ-%dogegegméﬂ) 2% manedRltgnans et aiESYFRepiiachiertiah ubshate,
27), 8631-41). Combination of aming acids and propylene glycol, for
PekahARN R RGIL PBRE LrRHCRIPAF SEiHIRGS1HESPEF (Dix et al., 1995,
Pharma- ceutical Research (Supplement), 12, S97). Lysine and arginine
enhance the thermal stability of ILA R (Tor enhancement), whereas

AJRRSPE arHEATRAMEROANR S HBIRABIHIS SBTHYSerReC R MERD BtsHE 196 In

chiBrRAaeaulRR R GRakS (Am2k) 22RE) arth RAPHi¥dIn the stabilisation of
pharmaceutical active substances can be moreover enhanced throu%gg) o
> Bil-

PRI KRYiTG IRl EeadHS op St HBNe ey RIS RILSH ASPEEAIS i
tRFRSENER ol sal tyanssiand edyio m@iniahivihe tstabilite gftastive rhK GF in 10
substances and to improve the 30 |Eroperties of the dry powder. A degliisi\é/%95
v ;

A RGBS RIS ARG WA Hr S Og gAY e hmridBHIR A DY %
HYbstanse,nzan@mosphous etixbihagamarahous astédacopies igh glycol,
viscosity with low molecular mobhility and low reactivity. Advanta-

for example, improves the structural sfability of thCNTF YDIX et al., 1995, Pharma-
ceutical Research (Supplement), 12, S97). Lysine and arginine enhance the thermal
stability of IL-1R (Tm enhancement), whereas glycine and alanine have a destabilis-

ing effect (Remmele et al., 1998, Pharmaceutical Research, 15(2), 200-208).

The stability of pharmaceutical active substances can be moreover enhanced through
various drying processes. Drying, 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 must therefore be able to form an amorphous matrix |

wswing thedgigh WO 2005/112996 3 PCT/EP2005/004807 esiRassiiieoo4s07
glass transition temperature wherein the active substance is embedded.

Selection of adjuvants therefore particularly depends on their stabilisation
eslapagsiliie la@theniaitar ssrspeftasctivehpleainiac avticalsabseptabitityrob¢tided.
juvant, t influenge o art le ormation, dis er5|b|I| dﬂUIdIt
S R R
th@ce“ssms Speayasl I&iag}mmmmmmﬁ@spmbmlty i |thblmipmﬂsst§onﬂuence

a% enta Io%he Chgrryl{nlc? u)( tabl It ort ole, particu-
[ prgt%m Contah ning plna’rmace %lvé) S {n Reed Mas et

lz&ly PR8pRhalimaegdicalgeseasel, 15(5). 768 775). Spray drying is 10
being increasingly used particularly in the field of pulmonary therapy (US
5,626,874; US 5,972,388; Broadhead et al., 1994, J. Phann. Phanuacol.,
S@Ga(ﬁ)d@ﬁ&%ﬁatiaimampﬁcaﬂlmmammmsi;nfdslnermmmettmmt of the chemi-

represents a ter t|v the treat- me ntof s temlcdse

TSGR LR TS S ERL & (Re e B e e gt hve sub
s&lmahot]b&arbthﬁ Jﬂ%pﬁhaamgecmreﬁbmlgamlﬂwbﬂﬂ B@WTahgﬁmrsy dfying is
that the artlcl sca e et |nt me sand
L e S D oG SRR ARy (e 74
us wﬁésmjcﬁnga(ﬁmayeﬂirgllng wllildﬁldnﬂhéhmmmm%ﬁﬂmé@u%ﬂ since

rocesses. for th oductjon o r res ond| ave.heen

BT RTE BT ol e SRS bt o At (RS . treat
i QF/SMS&‘%CW@SM@WIB W@WlBBOﬁeW@@ﬁeﬁﬁlmms%W@n particle

S9‘2-()3/6 03; WSO ] 138931,1Maa tt Bl %’1 Vld rr%pleet .
¢ Qloeerviises she aéeu?cs § 382 AP RIVER é(t 1’199 ek
tl@autiﬁabﬁiesegrchh bbfﬁ)raité@ﬂxdﬂaepeAlmguﬁgmmasmj uhamsnarehe blood-

B oS AR & AL Bobmers RO Bt AR JU60- M ], BCiponding
spranenyianpdractolaglye 2(Snt2hd; 2281 dvbaa pitoﬁbs@@g&; ibéchrAdibetion of cor-
1998, Di ta- tion U f Erlan
BRSSOV B s heoer & WO
WQ&{IOWIS&MHE&Q@QOF@WMW ;P& @dditidntaBireWaloss/d6d0s; WO
B R e o RAL SR 305 4955 S e i
id@éredhar) 208xecightip@teenizcaativsitébadaitiddd]lWieadsttal retygdiatisema-
ceutical Research, 11(8), 1101-1109).

Also suitable as adjuvants are sugars and their alcohols (e.g. trehalose, lactose, sac-
charose, or mannitol) as well as various polymers (Maa et al., 1997, Pharm. Devel-
opment and Technology, 2(3), 213-223; Maa et al., 1998, ibid, Adler, 1998, Disserta-
tion University of Erlangen; Constantino et al., 1998, J. Pharm. Sci, 87(11), 1406-
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

e ing. Lac- tose, a frequently u§'ed adjuvant, while imprgvij }90’:\5
V\ﬁi) A0 : /B /004807
fu?grlty of spray drying formula WO 2005/112996 4 PCT/E1?2005/004807

tions (C. Bosquillon et at., 2001, ibid), raises problems particularly during

tithe (O Besdaiiten el Replidet/amnEintLantpiotlends puaisURsiAases.eSiIRe Cormu-
IactosF, because of jts reducing property, may engage in destabilising

lajopmQF P RS SRE i (O RS ASTOIB P SR in g RS A ARy BauSe of its

redihndigsopithe Utnasditar pkstabilikersidehydratianatieataanshsheatingep-
regularly lead to unfolding of the native secondary structure and thus to

tAeSRTEEMSss of bioactivity. Previously inward facing hydrophobic fractions
of the antibody then revert to facing outwards. This progressively occurs

on,the hydrophobic 10 interfaces hetween the water droplets generated
D B A G AR BRI ORISR rotHE AU AL heat

afldalieQyRIcaceUmIiAlea DOt SIMNE! © PiRighevEdesnaggragaiase 2b¢hhus to
aggre_gationé% often irreversible, The,highete perature at which, the
Y

dpRgeding e pPARfe Yildtn BrTEs e e arErinchl Qoipagfigps of the

aﬁtﬁrgcsey g@aw%& tﬂﬁﬁgw@%@bd%%@biﬁgﬁé@meﬁﬁbecnﬁmw d&)@%@dﬁophobic
.and,to denaturation of the anti 15 body. Aggregation of spray-dri . .
BRSNS LIS &%?mgt&%%aéts Bl Tt LY dOd it =i

mm&eiﬁhsmgs&rstbﬁas@mﬁ@w&wﬁﬂ' yadyesse difaets drrgigivr-order
aggregates are characterised by reduced qr ahsent hiological activity an

RO AN SISt DSk e UG the
ptetigasacshatides fvitiathairgsemsipakiseanpanais ofMakngybsergiosensump-

and gl I Il gs lact d jn the faod .
TR 7 Sra LA e RGRIp SR s B SR ANSB 8h g ot

bodoh AgmRepAItaLsaiRildr attiyosise dlahen peoentdur gheotage gdmsy ders.
for stapjlisa- tion of trehalose syrups, against crystallizing out, .or

145, SIS (SRS AL P G CRsE e PR RS e effect.
ProfpiaveipeatrRedstalmlisatascaflithecswastenitgs cgualisjoaicabpatigitly and rein-
fgg%%t'des, or the sweet-sour relationship in ballast- and sweetener-

i BisIBrages (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

%ﬁ%%%%%ﬁﬁ%%%%gﬁ?#l&ﬁaﬁlg;sssﬁpﬁ ?oﬁil‘égg’a%cr;ﬁgrtfﬁgﬁ fvrv?{}rl] their principal
components of maltosyl sucrose and glucosyl sucrose as well as lactosucrose are used
in the food industry. They are used as fillers and dispersants, alongside sweeteners
such as aspartame, as moderately sweet components in chewing gums, for stabilisa-
tion of trehalose syrups against crystallizing out, or as so-called NDOs (non-digestible
oligosaccharides). Also known is improvement and stabilisation of the sweetening
quality of aspargyl peptides or the sweet-sour relationship 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.



30 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. 5 A

task of the invention was to propose new adjuvants for the production of
pharma- ceutical preparations. The corresponding preparations were to be
Aidtirlg QfshednHRIEFOBINAD P BB BABHECHE A BYaBiityo A harivedugdriop frdarma-
96&{%&{1tﬂ%{%@é@&h&‘!aﬁa@o@?@é’éﬂ&qﬁﬁ%ﬁf&ﬂé{ﬁmﬁ@w{%}@ R edugzdianiRhed, inter
dried pharmaceutical preparations. The corresponding powdered

P BGHOBS BB HARIGRS were to he distinguished by good long-term
stability and, if possible, by inhalability. A further task of the present

invention was to provide novel adjuvants for the produc- tion of

peidtieTprsten-LsnpaRIRY BISRRARSHICA PerMdmbensadiurantnday torepduc-
generaiadPyrspiaxAmEaY pldRaaresnoRAIDE LReRHER PRI RN ENRIMAGC e Ut -

pharmaceu- tical preparations were to be distinguished by good long-term
SRaBTTRAEANT POESIONE B3 RurRsHiR), BORHINBEIR ARE B 88dnt possible,
wemiamiias to provide novel adjuvants for the formula- tion of

therapeutic antibodies or antibody derivatives, particularly those

generated by spray drying. The corresponding antibody-containing

pharmaceylicd Rreparatons WEesa agai erbadistinguisiiadhysgethe produc-
Iorég-tﬁrm stﬁb%j}%/ and, if possible, by inhal- abjlity. A further task of the

SRS TRUARAGRTAR TS SRR EOPEUSHUY PEHALE TGP ieulary those
peapenatidnssipaapplicati Thincan éspaidmavhestiae iprshafammtahamdiyharmaceu-

owder, pro- pellant-containing metered-dose gerosol, or propellant-free ,

RS oo LR RBRYI G O SHRBrISra FABISHBY, dhosi-
talowinghsiatéiiments as well as by the objects/processes represented in

the patent claims. Summary of the Invention According to a first aspect,

there is provided a composition containing at least one antibody or one
firfotibnatahktidoly desustinedhitreofand preide morel Adu@atinkéd the formula-
%%céc§§ {gg’a%%gl?gésaéﬁ\ﬁ T %Iseggegng%&;[ %%r?ga%{?gslf r}‘:)%%f.icldflagi l{ﬂlo(ged generated by
spray drying. The corresponding antibody-containing pharmaceutical preparations

were again to be distinguished by good long-term stability and, if possible, by inhal-
ability.

A further task of the present invention was to provide corresponding pharmaceutical
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

According to a first aspect, there is provided a composition containing at least one
antibody or one functional antibody derivative thereof and one or more 1,4 O-linked
saccharose derivatives selected from the compounds: 1.4 O-linked D-Gal-saccharose

(lactosucrose), 1,4 O-linked D-Glu-



(lactosucrose), 1,4 O-linked D-Cilu 6 saccharose (glucosyl sucrose), or

1,4 O-linked Glu-Glu-saccharose (maltosyl sucrose). Preferred

combinations are those that contain glucosyl and maltosyl sucrose.

According to a second aspect, there i¢ provided a powder as disclosed

above, characterised in that the particles in the powder have an MMD

between 1 and 10 lun. According to.a third aspect, there is provided a

BRECRS IR BRAPIEHET S Baévé&-&gka%%@sg}jvaﬁ?&%?@% (QRRERSEPHETOse)

phat ar@boarsibedyneniunsianabassineny tesivatived maissolvedrbse.

suspended in an aqueous solution / suspension, b) one or more 1. 4 0-

linked saccharose derivatives selected from the combinations

Aackagueroge aglueosyl syrwsehatmaligsylisttrasedrdsugadinidue above,
ontaining at least one of these | , 4 0- linked sacc e derivatiyes is./

CHRSISENER EPE RABEF e A U RERTS SBRIGSH A LIShBFRIGRT. e

an antibody or functional antibody derivative and 1, 4 O-linked :
accharose derivative or the sugar mixture containipg at least 1, 4

B iSO S B e RSO P S RrgE I Grahdnpoder 2

SolidiasabsusPEnsions e &e tane amixealidp iecsdlutinniguspidgipderivative

coptai ingje antibo%y or functional agjgibod/y derivative gfd thel 4 40

& IR R BES G PR A A HHEE. ARG To H. $8Eh BFect,* ©-

linged isapsbyided deposvdes asldiselobeth ahevefobinsenas lat@ynadicinalucosyl

drug. According to a fifth aspect, there i ided. -dried d
HRIGE B LED S 3P et A UREMEING TARAREeriid e OF hese 1.4 0-
lattabyerasedwtherivagaasimoleculasolith theukglodingistaucigrabus solution /

formula: os on O J~.0S H 6a Glucosyl sucragse.in.the sense of the .

L e ORLFE PGP il O B8 AL KRS SR -k
fallawingesiedctuiat formhylsugemnmixture containing at least 1, 4 O-linked saccharose
derivative are dissolved / suspended in different solutions / suspensions, these are
mixed; d) the solution / suspension containing the antibody or functional antibody

derivative and the 1, 4 O-linked saccharose derivative(s) are dried.

According to a fourth aspect, there is provided a powder as disclosed above for use as

of a medicinal drug.

According to a fifth aspect, there is provided a spray-dried powder as disclosed above

for use as a medicinal inhalant.

The term lactosucrose further means molecules with the following structural formula:
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" rAR fCO*, 10 110 on Oil OfE OH The term maltosyl sucrose further
means molecules with the following structural for- mula: OE or OR Oa
ORRAR~R5 CI) btl Onort ED OKOR on OR OR 7 According to a
further embodiment of the disclosure, the corresponding compositions
contain, alongside the antibody or antibody derivative and the 1,4 O-linked
saccharose derivative, additionally ne or more mono-, di- and/or
polysaccharides, whereby the additional application of mono- and/or
d| saccharldes is preferred Composrtlons produced from a combination

qs | and maltosyl sucrose in com tlon vvlt ne an |bo%¥)(§>{ one
CTOSe 11 Ihe Sense O rese eéi erst O mean
erivative have also pr o accor |sc osure, again

m@ﬁerlabwllcbcrﬁnﬁh@vrm\ﬂmhcmmide,mhuland/or polysaccharrdes
Compositions particularly according with the disclosure are thus those
with a fraction of (a) 25 to 99.99% ("w/w), preferably 80 to 90% (w/w), of
at least one 1,4 O-linked saccharose derivative or of a suggg mixture
containing at least one 1,4 0-linked sacaiarose derivati[fg(in relation to
the dry weight of the composrtron) and (1) one antibody [or one antibody
derivative, pref

ti tweed.0 7586wiw),
again in relafidn to th Hry érght offthe c posrtlofﬁ, Whe"rr by the sum of
the weight percentagesg-#-# n

R
- \\ o R’/ oK
5O
z-z

The term maltosyl sucrose further means molecules with the following structural for-

W

mula:

O OR



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 compositions it form an

amorphous structure, ii) have a glass transition temperature greater than

40C, and iii ve a low, tendency to recrystallise. This particylarly applies .
e R R e e e G R ions
contpartdutardydp avdensthebmposititosly alongside atdedst dded;dnRelinkedharose

. sacchar derivative or one sugar mixture cqntaining at least one 1.4

et L R R M Sy deby he
addieogal apphoatioidsf peptidesdfroteiss;cand dstherseiarsd. Rartiquisithpns produced
from%dgglx(%%gggcgio glu%%rsgr?gﬁg '%%?t&@i%%%‘é%@ P Ig(:joemabtirll% 15219&1%116%1 antitbody or

O-linked sacchardse derivative or one sugar mixture containing at leas
one grhady detimkededsocmsosedernvativeaddvihgendisoyue. agibqayferably in

comBEHYBHYGHTRIIAIR 3 ﬁﬁio‘?(%%l Eﬁifl%a@ﬁdgs.one peptide. preferably a

I-peptide or tri-peptide, and/or one salt. According to a preferred
embodiment, the present disclosure preferably concerns powdered

Com 8?1'@81%%%&&}&?& %éc%r(% %ﬁ%ﬁ‘%}%”&gc@&‘ﬁ{%eé%e"‘dﬂ%hc '5185%?19% Waction of
d (w/w) o 1

heir dry weight, contain (a) between 25 and 90% at least one 1,4

(2) D-link8d LAccharose aeicatNe 8F oite ¥igatwikture ebneaktingatldadd-linked
saccﬁel}ss%’é&v@ﬂ'@%%ISBPQ@ag%%%@;&ﬂyéa}ijé{ﬁvai%g%w%ﬂ &@ﬂf?}%ﬁ%c{\é’éwmrose

of at least one amino acid and/or at least one peptide as a further

dervagii &t reladoie fathredst 0v0RYs A/l epBmesiitbbaydomariisotyibody or one
antitdg! -V@f%t%?ﬂwm%ﬁﬁdw%ﬂ&ﬁ%%y HEIRISP B AInmACd ), again in

isoleucine or to a peptide, preferably to a di- or tri-peptide, with at least

relatignel fstie dEine YedUP! Acersingsis A spaeHie eBcdimehththe gebsasrcentages

£ sUBGBHIGN CANCEINS SAHRASBIONTIRHENRS Gy SRIRYaAHSd RAWASIS/, (w/w).
0 Su\%hich,%in relation to their dry Weigrln, contain (a) arounud 60 to 80% (W/V\(ISA "

of at least one 1,4 O-linked saccharose derivative or one sugar mixture

The CMAIBINELAL leRst one bé'uQﬁH@k@(%ﬁﬁﬁ?tfﬂ@t@s%diﬁ[iv&ﬂ_\é%m(%ﬁ@%%%@sitions.
to 19.99% W/vg of at least one amino acid, preferably isoleucinc, and (c)

Partigiiarhy BROETES 6% tRIAY) OFSIRS HARBOBF FahibeR e aqvepositions. It was

surpAGiBRrding i anbirebaespliranatiye wabedimertdiheniesent disalasiiens i) form
concerns compositions, preferably powdered comPositions, such as e.Jg.

an aggpb el PoWEers, TR, HrrsiHHBH toRHET A S gFaEhAkam 14)C: and iil)

haveal QoHdHa da-80%a dvwiwihnisat teastane - di4Q-ipkeek 3aceRAISRd powders.

The compositions according to the disclosure, particularly powdered compositions,
alongside at least one 1,4 O-linked saccharose derivative or one sugar mixture containing
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 advantageous are
compositions which, alongside at least one 1,4 O-linked saccharose derivative 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 embodiment, the present disclosure

preferably concerns powdered compositions, such as



derivative or one sugar mixture containing at least one 1,4 O-linked
saccharose derivative, (b) around | to 19.99% (w/w) of a. peptide,
preferably an isoleucine-containing peptide, particularly preferably an
isoleucine-containing di- or tri-peptide, more preferably tri- isoleucine, and
(e) around 0.01 to 39% (w/w) of one antibody or antibody derivative. After
e.g. speipgiriidedwdthsisdialcinerelaitalauchne: dontamitiy, eopeptideshetween 25 and
90% pﬁxg K‘é/“%%tp ?e\:/gger%ewitq aog?rr%zp Osggcl gsam %\I/U%Q/es%?woﬁ/ee i C}nixture
fidiaitty. orresponalng spray-dried powders further have a very hi
contdnsietion déanhatabledpariciesd Gecrbspowndig poivde(d) fuetiachalenéryd.99%
0Qd process and storage stability. According,t ur imen .
v B B A (o)
least Prélétabiyveprapidriadipotyderspvibidy doritaiiva) dhe wrthrsrediygant preferably

0-linked sacchar jvative(s) i ingti cribed aho: .
eSS SRR LIRCOHUORIOTS J(pSe AR i
least deriviivercind byaipleascorinaritibodyestionenabpribotyidehivatpecnt disclosure

[ t [ iti , N
concE'& R/&%ﬁwd&#ﬁ &R %Cg.ranégf%%@ggeaggot&aws ratre. greriahitnan 48Gr dry

r
preferably greater than 45 bly greater than 50C, still more

weigptefanaibly gﬁﬂém&@i@, H¥d partoutdrist geeféranty hrestdinkeh socharose
deriv-gﬂge_ GREfSRE, IHQ)RQ_%%%E&M ding.t@ dhe diseiogHie NOIRRI RaYE R ative,

maximum glass transition temperature of around 96 to 110C. In individual

(b) agowrds, tolWeder, fMewaRfeatiggshens aming Aeid. THelablios deusigedand (o)
aroufIHYAL RASY EWW ofsniragtienRf dn4Rilinked sacaharoae dedivative-Ofurther

the fraction of derivative mixture in the powder, is primarily responsible for
alterpati vsorraaprsiEneiy-gliss tPEprSforCisFHEFatLFRN CARSOraRiPRS | flifthaireferably

pow@%%ﬁﬁ@&tﬁgﬁspgﬁéﬁ%d&%lngﬁ)e—&qw%%@@rmgﬁ,uﬁp%laﬁon to their dry
compositions contalnl%antl odies or antlbo%erivatives for applications

weight-agoinRElet?) iFERE St BRe dFtHE) piwdlelet cBRtposibniticdoratiigarose
derivehe Aisgloswe dasaribed Nereinand cassisttherenfiRiefeneddrtigerivative,

context are pharomaceutical compositions which contain the powders i
(b) 2eEBAdink tOIR AISBIOSLAS APERYIEI AR BRI A SHENSHRTTGaLuning peptide,
pamahﬁf%wl @f&&@geu%ngsﬁﬁ@dgﬁa&ﬁwﬁﬁﬁmﬁn& TihepppMdersaecqidiRgntdy tri-
. the disclosure used for production of the pharmaceutical compositions,
isolykan ) SHABRE BrbHbAA by "SBrH) ARMABURRS UGG ATae. Afer
bein@CaAKAINGVithaidbthemeabaginatinbyc anbigtidsagtigrmidinhalabie:partiglesders

... with a mean gerodynamic partjcle diameter ss.mean aerodynamic '
Wlthdf‘ar‘?fl%TSFPWA%f@%‘?Fé??Ha#% m%&%ﬁ%@%ﬁ'?. %ﬁ??l%ﬂgi%lg spray-dried

powieefaratilyrhdrd.5 Py high fraction of inhalable particles. Corresponding powders

further have very good process and storage stability.

According to a further embodiment, the present disclosure concerns corresponding
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 transition 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 disclosure normally have a maximum glass

transition temperature of around 96 to 110°C. In individual



particularly preferably 0.5-5.0 pm. The disclosure further proposes
processes for production of the corresponding compositions according to
the disclosure, preferably powdered compositions, such as e.g. production
of spray-dried powders, characterised in that an aqueous composition
which contains a) one or more 1.4 O-linked saccharose derivative(s) or
ne sugar mixtyre containing.at least one 1.4 O-Linked.saccharose .
cases SRRV nd B Bt n Ay i AR e AR parictrty
the frpetiduced].drfd;linkbd crsband® powdsred cothpdsitionn the datteativdrigdture in
under suitable..condition .. Sprayed [‘P(; cription of the. Fiaur
the P R e e R St L e
solids in solutions (w/w). All legends in the drawings described below

Acco{j&g%%e foth g@%@%é&f{%@g Com é&@@p 8Is€?é’¥91%rscgl?bé%¥sed%9§(r§8@¥ﬁcal

ying and freeze drying with ensuing pulverisation. The legends further
compspiticify tawmhgolivibedissentaitiod vHSONADIPS (tabrEolkives TS pininhaler,

whiclP 858% Q’M@@f ﬁ%ﬁ%@%dc&fn &Hfgné ’ag&)lfﬁilmgt(? HQ:%%&%@E’LW@&&@E%%@ here

C.S. In the legends of Figures 18, 19, 20, and 21, tri-isoleucine is” *
and ghstelvidrseoto Realcmiglires s, a@1tast, a8, pbaroacayti] fiheessiifyvhich

contaﬁlﬂetﬁéoﬂa%gﬂn Q- {3,1@1%9&530@05’&4/%P& %{%QQQKtaﬁﬁ{ﬁg(%Eel;ed—dose
atomising air flow) set during the spray drying process on the Buchi B-

aerosolooITPRO TRIlaRS- o e HERkBIvEsHBrdNfo AR APYEIGH SHeWHBTL B glrenpplosure
used ?(% BdiR@yLme HoxyRicel B3, &Reha0, t&@fé@a@‘z‘{?b’%ﬁ%o@h@d by

m3/h. In all other drawmtigs, the atomisation rate of corresponded

sprayt@liy iftgal 8| A EBIRNGH -0BTIB SIS/ fespecErRipdnRfiiebY shigs tiaction of

inhal M9rERIRIE SLOMENhaftes resee dving fia{vﬁéi%&@@t@%ﬁ@%&m%@nmm
storage at 75% relative humidity and 40C (forced storage stability), and

diamﬁemwkwﬁ%@&g%mwfmwlaﬁé5@& 5SRO ARG (0500 Hm.

partid@fagtiRpdl) 4G4 Ppfeoupling Sugar fraction and 0.5% IgG fraction, c)
5.0% IgG fraction,; and d) 4.5% mannitol fraction and 0.5% IgG fraction
were freeze-dried. Both the LS55P- and Coupling Sugar-containing

The REMSIeLS AlRHdisHRGIshad RO aggrReat baghdien:dpdrigiecdmpositions
shows the aggregate content after freeze drying, pulverisation,

accordangir o A ARRHE UP R EERRRY WHSTA G & AP RO R it Akt stoPagauction of
Spra}stﬁmﬁt)ébv%@i&ﬂ%%@ised in that an aqueous composition which contains a) one

or more 1,4 O-linked saccharose derivative(s) or one sugar mixture containing at least one
1,4 O-linked saccharose derivative and b) at least one antibody or one antibody derivative is
produced, and, in the case of a powdered composition, the latter is dried under suitable

conditions, e.g. sprayed.

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 ensuing
pulverisation. The legends further specify the total solids concentrations of solutions (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 abbreviated to Ile3. Figures
15,16, 17,18, 19, 20, and 21 further specify the atomisation
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tion. Aqueous solutions with a) 4.5% LS55P fraction and 0.5% IgG

fract 4.5% Coupling Sugar fragction and 0.5% IgG fracy 09
W%@qggéﬁ%gr? and d) 4.5% mannitol ?rﬁa(l}ction and 0.5% IgG frfc%jlz)mn%v@f%&%gm

freeze-dried. Both the LS55P- and 20 Coupling Sugar-containing powders
ra®d § AISHiRgpished Y 3 [ vaagreaaigoliactipnay ke $oewoihte Bichi B-

aggregate content after freeze drying, pulverisation, vacuum dry- ing, four
2edke o

ayrePAhEn AREPRAS rR KsAL Ol e Sl Wbt At PecriSthdea!

v LRS- S0YSLIRAH WIHA 8D 454 deBOSR IR eliAN ond 07%!gGn all other
fraction, b) 4.5% 25 Couplingf)Sugar fraction and 0.5% IgG fraction, c

dug ety i AL AHAR 7' 256 OntariTteIEdith 2kerb BB TRYG gcﬁ%ﬁ 0.67
miaredpeszecHried. 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 30

Figaite relstiveshunidivr ane 406t éfrrere sieseaisiatilipinandation, one week’s

reconstitution. Aque- ous solutions with a) 9% LS55P fraction and 1% IgG

ORERCHBFE5) 0% oA SUEHF MO s DU OB SO L) tibgrnd Tecon-

sttQURIING eSS fhaiehioryitdal % 393 f3sHoRacth S Unti @Nslogedractitnn, b)
and 1% I%G fraction, and e) 10% l9G fraction were spray W

43040 1phes SUEB T ISP Ao R BB b AR Factiogy aad O

4the, GOURIRY Bidam and Coupling IHEabS weeBtaIRing fodestaree LS55P-

distinguished by a low aggregate fraction. Figure SC]; ws the aggregate
a’&%rﬁ%@HP’é‘ﬁ%§§§?53F%?§/?H§P%r?8\)(féeéﬁ'§f8p<@ﬁ“§mg‘8 P18 FERRRGLS frac-
tibgmidity and 40C (forced storage stability), and reconstitution. Aque- ous

solutions with a) 8% LS55P fraction, 1% isolcucine fraction, and 1% IgG

frac- tion, b) 8% Coupling Sugar fraction, 1% isolcucine fraction, and 1%

Figter fraciiony CohSYe drepspdinantergarts faetiodrilidgjnlnueingibiaatiprilianton,
1% IgG fraction, d) 8% trehalgse fraction, tﬁ‘:{i isoleucine. f) acg;)#"ﬂﬁand 1% .

G IECHBH aritie§ PEEI dE e SRHHEIPAS Yprasedidy peconstitu-

e
tlbRORFucas YA HieviRUplNgy/SugarPascia plio®. SudaGIracntairing. 5%

owders are distinguished by a low aggregate fraction. Figure 6 shows the,
e B b i BV e B S A 7 5%
nielaiivg Ifacligityaanddd% (farcedsionagerstakibing)dand. reotnstitulicisSP- and

Aque- 15 ous solutions with a) 3% LS55P fraction, 6% citrulline fraction
g BT ECRHBS 95 CBAAPU SR PALIURS 0% CRRITIRC HASHER,

fraction;,
and 1% IgG fraction, c) 3% Coupling Sugar S fraction, 16% citrulline
fraction, %nd 1% I%G fraction, d) 3% trelga— . o

Figure 3 'shows the aggregate content after freeze drying, pulverisation, vacuum dry-
ing, four weeks’ dry storage at 40°C (vacuum-dried storage stability), and reconstitu-
tion. Aqueous solutions with a) 4.5% LS55P fraction and 0.5% IgG fraction, b) 4.5%
Coupling Sugar fraction and 0.5% IgG fraction, ¢) 5.0% IgG fraction, and d) 4.5%
mannito]l fraction and 0.5% IgG fraction 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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lose fraction, 6% citrulline fraction, and 1% IgG fraction, and e) 10% IgG
racti e spray-dried. Both the LS55P- as well as the C '
V& u%(%\)%ﬂ 81[¥]B§ %:oupling 20 Sugar S-containing powders are di(s)#r?[gg}gszfq%o%gm
a low aggregate fraction. Figure 7 shows the aggregate content after

dERERYEHHNGONS NPEkS GREN AOIRITBhpTinY Selstiveahuraidifyianpd dlar S-
(forced storage stability), and reconstitution. Aque- ous solutions with a)

CONRIMINEHSM LS AU EUDPRY frARYAEES§&0%6 [rasism-frac 25 tion and
1% IgG fraction, c) 6% LS55P fraction and 4% IgG fraction, d) 4% LS55P
fraction and 6% IgG fraction, e) 2.5% LS55P fraction and 7.5% IgG

Tighifon, shassh thessemegaleramiantiaftay R 4EHaS; 690 Bo6k S8 storage at

ThectigataRthARidikg ehiractionfapeinndAYe a5 Miatiandueke siayiietgue-
The LS_55P-containir(1) owders are disth-,guished by a low ag regate
opachaHions Fighe & %@&@%@aﬁ&@gé\(@ ﬁam%ﬁpaféaﬁgﬁwa%h{@}sﬁeﬁac-
18 ekiS8opP D HArAISUBhr fditalive Bymiein: AL diareedisioragaion, c)
stability), and reconstitution. Ague- ous solutions with a 09.9% Coupling .
S&uGarndeg ot e oiasiRie #?aeﬁ%'ﬁ}l@f@cﬂ%a@mpmw U FrdEardiomnd) 8%

theHalee fragiian, 10} 656 Ceenlingacibg atdaantion anedfe VA ROPPL] 2886 ac-
12 PCT/FP2005/004807 lgG fraction, d) 4% Couggrl;gISu ar fraction and

t69% W5ES Ao &) Bath Bolning - St haschisrnSmaling ol fad forppling
Shid?s Contaling Siead dastion ang 8% da 6y Faskiapeana @) ioG

fraction were spray-dried. The LS55P-containing powders are
distinguished by a low aggregate fraction. 5 Figure 9 shows the aggregate

eRiRNd SherSeaynipg e QORIURRISIONLIYSIFAYE diic A#pd6krelap¥e storage at
hymidity and 40C (forced storage stability), and reconstitution. Aque- ous
7§o/mfﬁjﬁ§‘<ﬁ/i %’}%%Wﬁt@s@#%%ﬁ%&%?@é%%@ LeRApspjution. Aque-

02938160 nk SBHP§r30siD8 5 SP0f3d e cEROievEIRecfasdim, and 03386 |g&ction,
fraction, c) @.833% 10 LS55P fraction, 0.166% tri-isoleucine fraction, and

b 3% R oA AP 506 ITRBERS frERcHSR, GnsadharaSolétrting: ©) 3%
daglion snehPSEYetiol ewticnyene sattymdaied 1 ThR:6312bfon, d) 3% treha-
-containing powders are distinguished low aggregate fraction. )

N A BRI Sl AGabtl B CBOTBY 428 e Ghfaction
Wwirsgiaugldgiclragtion then.8%61ro 10% ¢ redatiencodpkniotehsatidsndoniauiling

of the LS55P-
Sugar S-containing powders are distinguished by a low aggregate fraction.

Figure 7 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% LS55P fraction and 0.1% IgG fraction, b) 9% LS55P frac-
tion and 1% IgG fraction, c) 6% LS55P fraction and 4% IgG fraction, d) 4% LS55P
fraction and 6% IgG fraction, €) 2.5% LS55P fraction and 7.5% IgG fraction, f) 9%
LS55P fraction and 1% IgG fraction, g) 0.5% LS55P fraction and 9.5% IgG fraction,
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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15 containing powders. Figure 10 shows the aggregate content after spray

W%M%gél?%% 6Week's open storage at @% relative humidity a%{l&% 05/004807

orced storage stability), and reconstitution. Aque- ous solutions with a)
3.00% LS90P fraction and 0.33% IgG fraction, h) 2.9166% 20 LS90P

1d(etimol; A 3B edpnsaleusineriedinh antldda 836 lgqdmstion.s)% Coupling
2.833% LS90P fraction, 0.166% tri-isolcucine fraction, and 0.33% |

ShertiBAcE W2 65% I%@éﬁﬁﬁtf%’et?%nl,%.Wﬂm&&‘é@éﬁ@‘ﬁé’&iéﬂgg% IgG
fiActRN 6@ factianpEre spsy wiiiedpaiiS@0Phe ArRaFFnG pamder pavalers

distinguished hy a low aggregate fraction. 25 Figure 11 shows the

aeqjragateshehitont ot rediesr it ¥ne week's open storage at 75%

relative humidity and 40C (forced storage stability), and reconstitution.
Aque- ous solutions with a) 2.66% LS90P fraction, 0.33% tri-isoleucine

g ) !
Figtifon SBAY 0196 168 fr SOHET 5 'STe9A L SBBRE ARSI 0. 3996 Storage ot

TY¥iseletciBuiiagtionnant 3a% JaGsthagtianan)id/Hobmisacohataston. Aque-
fraction, 0.33% tri-isoleucine fractign, and 0.33% lgG 30 fraction, d).2,00%

ous SHUIGES HifbiBh S0 EAvA BB TR LCHOM D Saaa EShiITaRRD: A 06%

L@B@IO-§§>8(@%1§1Q).U&mi%”trﬁ)sgléﬁ%jéaﬁfmﬁﬁﬁﬁfﬁ@@ti()m%?g% FisRIBUEI TR833%
fraction, and 0.33% IgG fraction, f).2.66% hydroxyethyl starch (HES o
L Qeh 0891 G e Bl RO OB ) 2 66%
1 3659 oftrehiainse3restiansdledate Nirisalen cing Da3tanigndrc83folges spray-

fraction were spray-dried. The LS90P \WQ 2005/112996.13 .
OB DS D ASRE POesss o GTRE RN &l GRS R Pggon

Pady aggregaieniiadiivnsrpagticficdaly tadoesdnsyise neithstatiitioseriaigdleucine
hydroxyethyl starch (HES) specified as state- of-the:-art. 5 Figure 1

TEBRR S8 dte Lol e s Pag g8, JRECErRRRgTigsfolhe LSSSP-

cegeksindostasage at 40C (vacuum-dried storage stability), and
reconstitution. Aqueous solutions with a) 9% Coupling Sugar fraction and
1% IgG fraction, b) 8% Coupling Sugar fraction, 1% (w/w) isoleucinc

Higation) anehwihtofs dragiiertonleda feospliygiBSugar dnactioek 6 Upeitrstinge at

fraction, and 1%.1gG fractjon,.and d) 10% lgG 1&5&1 tion were spray-dried.
715r{§r€ ﬁﬁjﬁ’g 'ﬁ'r-ad'gﬁztla%n?n%?%% %ﬁ%a#é ik bvﬁis%lé‘dre@“asﬁ%‘vb"“‘ Adue-
AYHsiasn fradtion) Rgoe 13 sopvisthenagteodesisop@ntraftemsipy?.9166%
drying,.vacuum drying, faur yweeks' dry storage,at 40C (vacuum-drie 0
@gp&%gﬁggﬂ@;,aﬁ(%égaﬁg\fmﬂgﬁgre}/ctlon, eg1da(}3§)°% fg% Hractlon, ¢) 2.833%
LS90P fraction, 0.166% tri-isoleucine fraction, and 0.33% IgG fraction, and d) 2.66%
LS90P fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction were spray-
dried. The LS90P-containing powders are distinguished by a low aggregate fraction.

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%
IgG fraction, b) 2.66% LS55P fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG
fraction, c) 2.66% saccharose fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG
fraction, d) 2.00% saccharose fraction, 0.66% lactose fraction, 0.33% tri-isoleucine
fraction, and 0.33% IgG fraction, €) 2.66% raffinose fraction, 0.33% tri-isoleucine
fraction, and 0.33% 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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15 Aqueous solutions with a) 9.9% LS55P fraction and 0.1% IgG fraction,

b) 9% LS55P fraction and 1% IgG fraction, c) 2.5% LS55P fracti n
W%&Q/cgsféggfgr%ction, d) 1% LS55P fraction and 9% IgG fractioﬁ?g%%&%g/l%oégw

fraction, f) 8% LS55P fraction, 1% isolcucine fraction, and 1% IgG

afiRE48BPARG @R bR FAC RO U RRENNS 15@%%%@@f§§éﬁlﬂ@parﬁcu-
e

fraction were spray-dried. The LS55P-containing powders are 2(
logleiimgenammea 1o Fidnragiregatadrardiony eigdretaeh(IERdwregifaed as state-
ofggregate content after spray drying, vacuum drying, one or three

months' dry storage at 2-8C, 25C, and 40C (1 or 3 months' stability), and

reconstitution. Aqueous solutions with a) 3.00% LS90P fraction and 0.33%

25.JioR, 1)-2.669 5 ti % | Ci iQRyiapd
e i o OB e g fur
viislish. 9800sig B ERactio) ) L7690 &EEP Hieiessn sobBY wrRish eI tution.

ATREHAD 8RB ShSINHIF d%fzfj&g@ RLRO% RBOR Harion 1033 %R tion, b) 8%

1
tri-isoleucine fraction, and 0.33% IgG fraction, and f) 3.33% I(,?,G fraction
Grepding figdriBactesn! the(vgob o kreinsEapienntahihGg peWdereisne sh37%

C@éﬂﬁﬂé‘@lﬁfﬂ RY & ORHen a1 BASiBHAARI PO IRHEEHBRCEHNRN TR, 1G

storage. Figure 15a+b shows the aggregate content after spray drying, .
fipgtignnvens e oAesh Thebnshnssbuspormadting g udowostrefighjeeuished
bRty 43%48lative humidity at 25C respectively (I or 3 months'

open stability), and reconstitution. Aqueous solu WO 2005/112996 14

PCT/EP2005/004807 tions with a) 2.9166% LS90P fraction, 0.0833%

FE%%'QW%%@%@%?@%A@%@M&Q HRGtQPraY MY, 9h8Gik) drAa3Yoour

P fraction, 0.166% tri-isoleucine frac- tion, and 0.33% IgG fraction at .

WA 4678 H690 1S durehuBidncd SOMEFi-SeBIbtIndth ek ion.

A4 336 95htiBRiINtAL3D AAH 954D, fFhck ROMI-GIOPIHaTadiRN, BYABHLS55P
tri-isoleucine fraction, and 0.33% Ig‘f fraction at an AAF of 40, e) 2.66%

fragom apdcinl 85 F5artionistidutind RentidFetng 828386 fgdefralinishog: 4h 1%
1435P0fr2flof) £86% L9GR drRslien 1 0933%ati-isalesianelastkyp aaetion, 1%
0.33% IgG fraction at an AAF of 60, and Qg) 3.303% lgG fraction at an AAF, .
igglaerinera - andd THEA BaRiRoft iﬁ%aﬁo&ﬁﬁeﬁ% AR ingirfytighiegline
R RonartieHiayy JeyvAaaao e -drastignd & aftee thss pogstthsn e e@Rders are
Figure 16 shows the fine particle fraction (FPF) with a cut-off diameter
dishaguishedr PP T AGEIFEA PBRiRSts. The powders were produced by

spray drying of aqueous
Figure 14a+b shows the aggregate content after spray drying, vacuum drying, one or
three months’ dry storage at 2-8°C, 25°C, and 40°C (1 or 3 months’ stability), and
reconstitution. Aqueous solutions with a) 3.00% LS9OP fraction and 0.33% IgG frac-
tion, b) 2.66% LS55P fraction, 0.33% isoleucine fraction, and 0.33% IgG fraction, c)
2.66% LS90P fraction, 0.33% isoleucine fraction, and 0.33% IgG fraction, d) 2.66%
LS55P fraction, 0.33% tri-isoleucine fraction, 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 LS55P-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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solutions which have contained LS55P and IgGl or LS55P, isoleucine and

IgGI. The 15 solutions were produced and sprayed as descrép nder
WEXRMPBLES. Isoleucine- containing powder has a FPF of -3 Oiﬂw 2§9e653/a0g4807

isoleucine-free powder only has a FPF of -16%. Figure 17 shows the fine

11O F{Qlﬁxf@cﬁ.@ﬁ‘d&%ﬁ)%@? FeLEA{f diamaigr srRleLtRD f%Qtﬁ)H,”hﬁgf 0.33%
various powders. The powders were produced by spray drying of aqueous
a6 e AR BD L60RSHAR [5STioR LESHER? ioieiannec

tiCnd fte3 BRlypens weea Bf%?&%q?mﬁpﬁ'z@@@ﬁ desonbesHpRen.33% tri-
EXAMPLES. Isolcucine- containing powder has a FPF of -28%, whereas

isplgRsiRsHEeRERNpANHERS My BGsTCRaE 3rn3dd B lid 108K oS 4RR frac-
tifReopaTticls SReiE RO B9Y, diameirtismadler AR o3 A fey 2.66%

various powders. The powders were produced by spray drying of aqueous

L SORRiHEORIcH TS EoMSHEAS SHHD R AT sP oL S En BT SRR Of

58ng $968h, TREFOIHHANHWE B AradicsdaRd sRIGEH ARALSTHPRGURSRTon at
EXAMPLES. Tri 30 isoleucine-containing powders have a FPF of more

aphAME 5108898 It SRS rleE diegtpi At doivic otilyvreas sppaypdged. The
Ls]ﬁ)%-cw%%MW%&@%%&W&%%H@f%&«% B dHection

mass mean aerodynamic diameter (MMAD) and mass mean di- ameter
afloImyORPEHS BB RIers. The powders were produced by spray drying

of aqueous solutions which have contained LS55P and IgGl or LS55P,

tri-isoleucine and 1gGI. The solutions were produced and sprayed as

Figugibeshoneihe RaRmortiste s Yoifddns Wishe saurfhtiansiarerptprhan
sMLanE ANMES %@I&Fst.h?ﬂeﬁném&éh@e@ ?@%@@W%ﬁ?ﬁy%ﬁg)ﬁﬂ"@ueous

tri-isoleucine fraction at constant total solids concen- trations and sprayin
é‘i*er

splatianeiehichhane MmMaDeahd MR pdla6dconiliSS R divdeyringiandrigibdhe

stttk solifsiconieni g arnuiatienrigniicen tyx RIMCES $hesoleucine-
MMAD. 10 Figure 20 shows the fine particle fraction (FPF) with a cut-off

commRIng B riaas ERR fdrvinieud perseieisorhesoliefio o Wese only has a

Apiegducegopy spray drying of agueous solutions which have contained
LS90P and IgGl or LS90P, tri-isoleucine and IgGl.

Figure 17 shows the fine particle fraction (FPF) with a cut-off diameter smaller than
5 um for various powders. The powders were produced by spray drying of aqueous
solutions which have contained LS90P and IgG1 or LS90P, isoleucine and IgG1. The
solutions were produced and sprayed as described under EXAMPLES. Isoleucine-

containing powder has a FPF of ~28%, whereas isoleucine-free powder only has a

FPF of ~23%.

Figure 18 shows the fine particle fraction (FPF) with a cut-off diameter smaller than
5 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 IgG1l.
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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The solutions were produced and sprayed as described under

S. Tri 15 isoleucine-containing powders have a FPE of -40% to
“@éﬁé\g }\}Dv}‘;%g?gas tri-isoleucine- free powder only has a FPF of ?EZ%??I'Q%GO%EW
21 shows the mass mean diameter (MMD) and mass mean aerodynamic
FihuRNBS ahOWVAD L kY REIQUS: BRWHRS d DR RRIKHSIBWETS) RIRAUGEIRYan di-
spray d%lng of 20 aqueous solutions which have contained LS90P and

RS PR e d TG PoTHIeSON RIS Iy Warsp RyctRsay diving of

a§REBYESLAS HRSSFIReH HRdRLEAMRA ISSP AlldReweRrs Rave a MMM cine and
smaller than 6,5 lun and a MMD smaller than 5 our. The dla%ram shows

I3 cheeeoltirnsriietdueiisstasbrracdrdaseobadkpnde LES. All
pHRUCRSIANE SAVAVIRGHPAMEEIHON thE MYARANS MYRARIS 5 im. The

tri-isoleucine 25 fraction relate'd_ to the_total so_Iids content of the .
diagrmulhien sidhifiEistp Fdeusess ehen v ABctBotAt dovertdolid ssebdtencen-

@i8n g P ﬁ@gmgagg&!ﬁ%a@rwqgeﬂmm&s AELERIS0 8T £, BONGYSTeine

significantly reduce the MMD. Figure 22 shows the residual monomer
frasHeantchited spithy Brtiheplios coatsriraldicalonmairtisnosigtitliton! igdaoessthe
NERfUtions with a) 3.33% (w/w) lysozyme fraction, b) 0.33% (w/w) lysozyme
fraction and 3.0% (w/w) LS90P fraction, c) 0.33% (w/w) lysozyme

fraction, 0.33% (w/w) isoleucine fraction, and 2.66% (w/w) LS90P fraction,

1Rk O A% (WM ¥SOzMEe ﬁ@&%&?ﬁgﬁﬁg%&%‘%ﬁbﬁ%{%&%{@ {AGHO than
and 2.66% WO 2005/112996 16 PCT/EP2005/004807 (w/w) LS90P

Stisiotibn wasieusppayelsrsT idie o0 Rersonerinipy bed dryisntitidgrihed apyeous
' | ' S ont
T Sl B e Tho.
ThsCsodpicpne OvBarpnthestaidtyprayei res odesttubeib indeuEoUA MBILES ST Ti-
o 3307 ianin fraction, b 0,A66% (alw) calcitonin: fraci ‘
B b Ty ) S S ine
feepow (enepigdlee R dctistVoand 2.833% (w/w) fraction, and d)
0.166% (w/w) calcitonin fraction, 0.33% (w/w) tri-isoleucine fraction, and
2.833% (w/w) frac 10 tion were sprayed. The LS90P-containing powder is
Higtiegllsbleaisytlel owsgyregatemsetdMMIjura @ mesromsaarpiphdisefoic di-

aﬁr}%‘g@rﬁ%@r@ﬂ&b%f ROMEIR, RIGRAEHA LS W RS RURAISSLRIOD D ilGirying of
aqueous solutions which have contained LS90P and IgG1 or LS90P, tri-isoleucine and
IgG1. The solutions were produced and sprayed as described under EXAMPLES. All
powders have a MMAD smaller than 6.5 pym and a MMD smaller than 5 pm. The
diagram shows the effect of the tri-isoleucine fraction at constant total solids concen-
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, c¢) 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%



10

15

20

25

30

Definitions The terms and expressions used within the scope of this

“}sz% gi)?fb%ecification have the mea{gngs defined below. Thlt;C &@p& (1807
IEL \?/y ré atszg?o

weight percentage data, unless otherwise indicated, respective
the dry weight of the compositions or to the solids 20 content of the

(woItiDesUPsBeRenSIARse Theganani ernoorlisaaiimcopRIRIAg sastinguished

b"contains" are inclusive of the more specific embodiment "consisting or'.
Y iehesidppl monrmenFettither used without limitation. The expression
"1,4 O-linked saccharose derivative or a sugar mixture containing at 25

least one 1,4 O-I}Igged saccharose derivative” means i) a 1,4 0-linked

FIEEhArosE s iVARRERRH O REBFHhERSFnTiraY SPetifeddAUMe darig three

nifRBHicaiofntoidgd mixtge thereofnreferably aBHxtsraiebimalosyd abchnstitu-
glucosyl sucrose, iii) a mixture of at least one 1,4 O-linked saccharose

U rigtARRS Witk BRIO: ¥ Pt aets PRCHetrLabIwen dFeiGRnBY Sulprd, (w/w)

cRraterablranoixtund of 1a6tasuerase. o Ses Alrh S3F e 86656 QF/af 3 icitonin
glucosyl and/or maltosyl sucrose, saccharose, fructose, and glucose, iv) a

BRG0RMRe 1S4t 43D HGIRG) TACHSuaRssE Shisse S50 AR etk dhfid 667
(WX %oVl sacena. 3OSE(V v tixtdieuei R fRasioB8Yadw/ek %, (w/w) frac-

lactosucrose, max 10% (w/w) lactose and  saccharose, vi) a mixture of
IS BELETBIG P 80d- /&59&5&&%%&%3%%&9&%&%@%%%4@%%“

cohtén{w/w) saccharose and not more than 10% (w/w) glucose and WO
2005/112996 17 PCT/FP2005/004807 fructose, vii) a mixture of
respectively 18% (w/w) glucosyl and maltosyl sucrose, be- tween 1 | and

Fibiod 2dwhorcehardatravtigspacively Hstpeetd preD%idxew) glu-

cose, Vviii) a sugar mixture described as Nyuka-Oligo(r) LS40L
(abbreviated to LS40L), Nyuka-Oligo(r) LS55L (abbreviated to LS55L),
Déyaiied Qigad) tisboRtia iy diraviated to LS55P), Nyuka-Oligo(r) LS-90P

ahbreviated to LS90P), Coupling Sugar(r), or Coupling Sugar S(r) as
éﬁﬁgﬁé—%él "B Hayashibara Shoji Inc., Japan. The expression "composition”

Theaasnkonid, cs@neksotic wegolttiixty esoptalflghistidwanstartiperification have
%Jbstances. Tge%t%gm "nharmaceuti all%i cce%t?able adélé/ant " relates .

S R R op  tiSrFARY CBARIHER R RS HRER tiRo R T RS 15
indnpe:of toepievientiorldibaatievarytsyengy eftHewavenpdsasaryr to the solids
c%% e"rﬁag? tSeWsl(t) L%%I;[Is’] 9“333%\(%] oﬂgnﬂ)ceagg&?gvgﬁlsgogﬁgénts “containing” and
“contains” are inclusive of the more specific embodiment “consisting of”. “Singular”

and “plural” are further used without limitation.

The expression “1,4 O-linked saccharose derivative or a sugar mixture containing at
least one 1,4 O-linked saccharose derivative” means 1) 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
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cological effects on subjects or subjects' lungs. 15 The expression

Wg%%mqg%%tlcally acceptable salts" cavers e.g. the foIIowing (%#I/%P 005/004807
though not limited thereto: salts of inorganic acids, such as ¢

sulphate, phos- phate, diphosphate, bromide, and nitrate salts.

HRSAHIONEY . SaHeRE QrIREiRARIEE: 1396 hvas/Malatesy alreien fosyrEateose, be-

tartrate, succinate, ethylsuccinate, citrate, acetate, 20 lactate,

t358th AhaBHI pAGHERAY barEates astst et dEatRsSLIpHYh At (/W) glu-

chaMoiate a saigaflaﬁﬂxaﬁa oo ayVallarLORKIe. lyseniaBbaidated to
lactobionate salts. The term " harmaceutlcall cceptable catlons
gﬁﬁ %1 &SSP (ab-

LARbl ek iae® dherelo, B\’ﬂ&%a@‘b itk
bk, @IUNYHRM), mq@m@ergm@nwdm&waz@sm&utg@op), Coupling

ammonlum The expression "amino acid" means compounds contalnlng
SRERERs 05 5 Wit SHsAT RS s dpafreby eSS B RS R S PRI HBE g FPRRE-amino

group is normally located in the a- position to the carboxyl group, any
other arrangement in the molecule is conceivable. 30 The amino acid ma
The e RtsinotREMRISHIRMaMpd Sl i e i diAiintalig drivir embial feast

t&araartlgitiisiazales. thio, and other groups. Amino acids of natural or syn-
thetic origin with racemie or optical (D or L form) activity, including the
different stereoisormeric relationships, are used. For example, the term

TeRVRFiSpIRueAR @R MIBH AUCHRNNS AL1AAE 1 B REet BB RANRBIAO4RA CanDe op-

D-isoleucine, L- |soleug|ne racemic, isoleucine, and the different

ity seniplics Bty R Y4B 15 SPOBR RIgRGIR SRS ATbE g vants
GRS, metpiﬂﬁ)oﬁawgemmﬁoﬁ@wm@ksm@ﬁ BaRtgleipacidmas wblbrddwxi-

term pep%ﬁ%s or "polypeptide” mearis polymers of amino acids consisting

CBIORIBEESE ROTHPAF R HE-SgIBES . The term peptide or

polypeptide is used as a pseudonym and covers both homo- and

eteropeptides, polymers of amino_gcids 10 consistin ical or
O i TR G PG B S8 BBl GP U e salts,

Apeptigicadylinked aine: fsawksoandoagatﬁi-cp@cﬁngesxmhtﬁueﬁlpﬁ@ﬂoﬁamwe phos-
linked amino aC|ds The term "protein” u ed mQa—{'ls coptext me

atsmERh BRI L Qe AR t’.1?0@ dSgHBup OI%a‘ﬁSfeaCldS

seinasanaleeues) meatsRentiles/pretensieseinliptividinatgronare, acetate,
amino ac-
lactate, methanesulphonate, benzoate, ascorbate, para-toluenesulphonate, palmoate,

salicylate, and stearate as well as estolate, gluceptate, and lactobionate salts.

The term “pharmaceutically acceptable cations”, without being limited thereto, covers
e.g. lithium, sodium, potassium, calcium, aluminium, and ammonium (including sub-

stituted ammonium).

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 a-
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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ids have been substituted, eliminated (e.g. fragments), added (e.g.

EB{)’S‘H‘{?@A’VM a C or N terminal ex}gnsion), or otherwise nmyﬁqoggga 4807

the native (wild type) sequence. Derivatisation of native proteins e.g.
sugar, polyethylene glycol, or the like is also possible. Analogues have a
abiDagtiuticiat 2l leagbdiineOraden@ 4teusiiRiesnllvief atrRPdaas Mbhips of
or 70%, and particularly preferably of at least 80, 90, 95, 100% or more
bk §PH98 6 the bioactivity of the native, non-synthetic protein. The
expression "oligosaccharide" or "polysaccharide” means multiple sugars
om- posed of at Jeast three monomeric sugar molecules. 25 Th ,
T@ﬁ&éggi&ﬁolsa@ m%sfm#?ﬁwgndﬁﬁaﬂ%m%%mmer%s% ngaﬁmﬁbd& or
nQt1BIoRi&NMibpelies 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

TadjwantsHpateray e ighsiadds lasms3pdlads %(widnaeiRtiominting of
weight of the dry powder. The term "spray-dried é)lowderf rmulation” or
I

YPGB AR AL B POW B AT TBrASHIARS S IhEFTGIfARsed as
pSetaHyie sadhan @obid Lekolvwivd) Kesidyapideis-itereopreiatblales® acids

than 7% (w/w) residual maisture, particularly preferably less thap W
%ta%}f&zévggef@ﬁ@gﬂeb%@@}omma%%wmré*sidyﬁlarmagﬁiur‘é, g com-

potildngneypredpriaidylleSsnibanaddin wtdsr esicu atrineisiides. d3itesconpsiditlly

spray, vacuum, or freeze drying .cgnditions and identical ad- juyants, t )
i kT liﬁfg'&m?éﬁ&%d‘%gdﬁ%&%é %%&%ea%aﬁ%?a}:gfp%ﬁammo
aGRIticAh astiverisab staNGai b thedogwelsy, formulation. 5 The term

"amorphous” means that the powdered formulations contain less than

10% crystalline fractions, preferably less than 7%, more preferably less

Ttherehfo, math pass tiswatly jeieiecabiyiass Wiastedn IndividubYorkfiothartgno ac-
"inhalable" means that the powders are suitable for pulmonary. applicatiopn.

R RSB ORI i BTG4 ATRE RS AR O Ay o
osNthahitial paidicies san odashyiedisdifedfebiwhdkenacoessany typtoldequence.

stemic action via the alve- oli. Inhalable particles e.g. have a medjan .

kB L S AURRE, ARG DR B T8 i alo
posily. etalegned babdlafivaptifieyaiilyttiednel) 263 30nor 40%, preferably of at
least 50, 60, or 70%, and particularly preferably of at least 80, 90, 95, 100% or more
than 100% of the bioactivity of the native, non-synthetic protein.

The expression “oligosaccharide” or “polysaccharide” means multiple sugars com-

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 0 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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15 and/or a median aerodynamic particle diameter (mass median

aerodynamic diameter, MMAD) between 0.5-10 pm, preferably betwe
W@.%Q%é 15f® more preferably be- tweéh 0.5-5.5 m, still more pPr &5@(%/5?0’84807

between 1-5 pm, and particularly preferably between 1-4.5 pm. 20 Mass

sIneAiAn diameterosMMD 5@ unit charastatsing temadiagparisls siztival

Is- tribution, since the powders specified in the invention are generall

mgdsitpRs Seien, cRmet AR SItaYa N BYRe 5 disors e aiasraditiontddgggntical ad-
o el&{@)%@@ﬂﬁ&é&%%&%&@%&%@(k HuuabRutENS MR Yaluesh G REpBdma-

termined by means of laser diffractometry (cf, the chapter on
cEpalrLiESUME s, Brrsugleieystdiofonventional method 25 can
also be used (such as e.g. electron microscopy, centrifugal
sedimentation). The term "median aerodynamic particle diameter" (= mass

Threigran ‘seromyeaicnsienmiab homanoradoferradahens soyialene than 10%
cigg&'&?!ﬁes%%t%%’f‘{ﬁ@f‘é&%ff@?%ﬁfﬁ&fﬁlﬁl@ﬁx%%mﬁi 10&VE A SWRIGId par-

rodynamic diameter. The method specified in this 30 patent
tigplatificasicraley ihes dhaptePEXAMPLES, Methods) serves as the
reference method for MMAD determination in doubtful cases. WO 2005/]
12996 20 PCT/BP2005/004807 The term “fine particle fraction” (FPF) .
Thederbesbriaplisalasrnpaieoths pewdes eonseahle Br pageanyifaRiication.

TRAUGIE SlreaREscaPh: MMARK. IRdEH ARG raiticROW RS, itR8IERG that the

amounts to more than 20%, preferably more than 30%, particularly

ppréskanpm Tershethsdrnasomhare R tssmBN OSSR B9 A TR e-
oRreiGIAR NG dhRN 3 SB¥e TNAJGHR pakiddf diameteniagdiBdiale diameter,

context indicates the particles taken into account when determining the

MEMP) Aatrren & 800 inamastsiberaasatriod 8 mryppeisyabladiiivese doddm
a%/%'{ Bg&éﬁkﬁﬁ L{y@a}ggm‘?&mg@ &MSAG REIRAVRRAIG Reflia fla Hiamatakter,

smaller than 5 lun. IO The term "spray solution" means aqueous solutions
NVsABpdresiores il it hithe phferabhadwtiiea AL ve Substaneecigreferably be-
disso /| suspended together with at least adju- vant. r

O D TGt Te S JEL BT e e Aok AT AR Brcteray
Réwdéndesaigd in more detail in the chapter on EXAMPLES. The MMAD
and FPF are si- multaneously determined during a time of flight
measurement (cf. the chapter EX- AMPLES, Methods).

Mass median diameter or MMD is a unit characterising the median particle size dis-
tribution, since the powders specified in the invention are generally polydisperse. The
results are expressed as the diameter of the total volume distribution at 50% total
throughput. The MMD values can be e.g. determined by means of laser diffractometry
(cf. the chapter on EXAMPLES, Methods), although any other conventional method

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 aerodynamic 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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A "surface-active" substance is able to reduce the surface tension of the

“%o%i)i% 2gg)éwherein it is dissolved. The surface activity is e. &ﬁﬁ;&@& 4307

by the tensiometer method proposed by Lecomte du Nouy (Bauetr,
Fromming, Fuhrer, 6th edition). Compositions according to the invention

TRORRIESEN JRyEoLion Ao IPEImaRsiienmPraleraly RANIe §dwder con-

compositions such 25 as e.g. spray-dried powders, containing a) one
sigiapodyast dae withisauy s ivanvd a9 pRaMAOEU e sl slierstigpeaders,
(1P R) AN T b thnl ke d ﬁ‘f?ﬁ%ﬁeeﬂﬂ\é%'3‘d)%,(§)aﬁ?é§&@f %F@f&ably

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

morfirkae 49°6 stidheenarrsierglicoxyiesiierod8Ye.omt mordinkelgraily gypre than
55ACOPRIQSA{MAlIosH! FGIERE) RANGEQRE %ﬁ?e?tfﬂmi'@a{t@smﬂg‘yé?%&te?ftaken

the invention, the corresponding compositions contain, alongside the
indntisoeynbrhetiidettyrdiaving theIdHd theFPE of-iAkedt seoutel! igmeter of 5 pm

ivative, additiopall e.or. . /or c ides, :
R L B B G T R OaAve pre
cepplicatiorsohifrnbarafgiar di-saccharides is preferred particularly dur-
ing powder production. The invention also consequently embraces
compositions, preferably powdered compositions, such as e.g.

Thipraeyna figet posetigisnVithelastoguearo selulaote se , saspessiockanosbich the phar-
whereby the fraction of lactgsucrose jn relation.to the 5 total sugar fraction.
O T R R 0 004 Tt L o M G PR -

vatso > 88% (w/w). According to a preferred embodiment, the composi-
tions according to the invention, alongside one antibody or antibody
derivative as pharmaceutical active substance, contain a sugar mixture
TpredcifiettascNfikghOligahd deSFHF (alisedviatedanda®55Psofement method as

Hayashibara Shqii. lnc. n which tai 0 y
R R Al TRE AL G SR AL IRENISEAD gnd FPE are i
nAdtaperdisly tetarfuitiedr preferre tmmbbdiigenmdasucengoditionke chapter EX-

rding to.the inven- tion, alongside the pharmaceutical active
Asu S ggﬁ%&,%é?\ 5??11 a sugar mixture specified as Nyuka-OligoO LS90P
(abbreviated to LS90P) of Hayashibara Shoji Inc., Japan which contains
AL SEU0GIRcosIRRG AN Mt 24/ AiARE AN 3B VIPIRE Solution
538omp05|%|ons, pre eragly powdered compositions such as e.g.
velpeseyrd et pbywdbrsl. The surface activity is e.g. measured by the tensiometer

method proposed by Lecomte du Noily (Bauer, Fromming, Fihrer, 6" edition).

Compositions according to the invention

The present invention concerns compositions, preferably powdered compositions such
as e.g. spray-dried powders, containing a) one antibody or one antibody derivative as
pharmaceutical active substance and b) one or more 1,4 O-linked saccharose deriva-
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 compositions
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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consisting of a combination of an antibody and antibody derivative with

%%85%}’{2@99 maltosyl sucrose, havezrlnoreover proven to ac%ﬂéy%’?%%%m
[ ' d/or

invention, again prefera- bly in combination with other mono-, di- an
polysaccharides. The invention also 20 consequently covers

tHeosiasRandingpLompestigmopraferably-prviteres ¢oppRstio R tvligy dur-
. alongside the antibody or antibody derivative, contajn a mjixture of »
NG ROYYF AR PHSHERYI H8§8PE88cﬁ]§Po§8P§ﬁ%‘&8%tLY Gt osttions,

piehereby Hoediaetioneipeiitkasy| ol makes\psigrosednhesidiandethectosu-
total fqu‘é(tgar fraction of the composition preferably;mounts to 25% (w/w

ositi Iw)
P E R ﬁ«?@%?farm&?ﬁi@féh%é%%af IR We PGhUgR e the
téfflcrf@hﬂﬁl@hﬂmsyffmn@ wﬁ%ﬁaﬁ%@wmam@aa% ailBast g8 %rabWy) 55%
of the total sugar fraction of the composition. According to a preferred em- .
%&n?éﬁtﬁ%ﬁ%g%o%%ﬁbiwf S éeesfé?ﬂé 18 fher %ﬁﬁo%ﬁn%%m%aﬁeﬁewmm%
ti@ﬁWd@cE@lfdli@@Tﬂ? Qﬂéitiﬁ&&éﬁlﬂn@@ﬂ@iﬂ@ antinedyarantibadydderivativeias as
armaceutical active sub- stance, contain a sugar mixture described as.
P%dﬁ}ﬂﬂ‘i&§6‘g%ﬁ’@j¢o?‘ﬁ§%%ﬁi88%§h%ﬁ%ﬁ H&‘.’,‘%‘éﬁéﬂeﬁ} ﬁ%%ﬁyéﬁiw go®
Isswuad 1@%@)&%"1}1@5&?} @Jﬂg@@éﬂﬂﬁmlﬁgwﬂﬁag gupea, Watweeonidins at
and 13% (w/w) saccharose, espectively hetween 5 and 9% (w/w
Itlcose ?ﬁ&%&?&&e@ﬁéﬁ%@%‘f’?yﬁ%ﬁ?ﬁ&?ﬂﬂm@? é@r{&ZWZW% Cactharse. Ac-
coaNRpostAshBr§ieRbbdpansirietagmprositignssitdiichcadedigside theinven-

antibpdy or antibqdy deriva- tive as pharmaceutical active substance, .
Ll RP RIS BRLEHASH SR 06> SO #3968 3B X e specified

aP QAR R2NRHO4SAT sty Stirgad S¢rLebbiayasitiagrshwii BiwjiJapaniapan
hich contains at least 25% (w/w) glucpsyl and maltosyl sucrose
T e A s AT R o e ot gigparose.
glucose and fructose. 5 Compositions, preferably powdered compositions
uch as e.qg. spray-dried powders, which have proven to be particularl
R e R B L BT SRRt B Ehycied Horwders
cdasivatiye Dh abmisugacmiXtutecinddining ahidastyodeiadi € linkkglucosyl and
s%:%ch rose derivative in relation to th%a dr wgi h o{ the cong osition ,
SR E B ROSERIETHE GBo0E0A Ry retit AL, BACHiian A6 prefera-
9% (uimbinative pidferdblyionbetdieend®Oraudy390chanite. did stillemtore also
referaé)l% between 60 and 80% gw/wé for exar%‘%le 5,251, 25,2, 25.3

SFASEIEY SR WL ATIEPIHIISE RRHSILRDS pre5Tably pOvdrad coprgptions
Wiich2 a3 gsidd8hd AnbOo&yco 5 antiRo &B deri bl v, 6htadtica Glix HiPe 68,glucosyl
o Qb ertme, " GclRarosd Suttdo 80 St S 82 Evin SR S Balin of
glucosyl and maltosyl sucrose in relation to the total sugar fraction of the composition
preferably amounts to 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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91, 92, 93, ... 98, etc; 99, 99.1, 99.2, 99.3, ... 99.8, 99.9, etc; 99.91, 99.92,

w8931 120b9 99-98, 99,99% (w/w). Ibeonjunction with applicatign:efds&5aRo7
or also LS90P, a frac- tion of 60-90% (w/w) has proven to be particularly
advantageous. Where the compo- sition refers to a powdered

plW&tiS@ sﬂﬂmsla'@ra Spogiytokriedhpawetbictheofracsionlefst 25% (w/w)
O-linked se derivative or of su ontaj t

glfcﬂs(y ke sac ?as}lt%%s eelr)l\\/{e\fflve siﬁfo ﬂg %gel/s(éufv ch'f%" at 'E% JF R Hore

thpowakarée/ e riposi2édhtidniga@atleast partially amorphous, preferably
completely amorphous. The fraction of 1,4 O-linked saccharose derivative
or ef sugar mixture containing at least one 1,4 0- linked saccharose

Coeivaiiiemsnaycfdsblyeeddeed betopof0ot{\wiel. Bowglesprayeditieth powders,

rably mlxe ith other stabilising.ad] uvants sun OHa
WEB(%%%Y&) of'at hél\r{)stg%fhlg}ﬁ%%’d ] §\\//g%‘i é(r)esgfll{/%n ol sew%gfe int %%&aﬁ o-
lisperifications8cTihatfvactiart efsaptibodytor antitbouiy.gletlativena rel4didmked

he dry we| ht of th tlo acco the n
SRS ST RARNEAN BB om shee SEoERlnt IREREEUENER HERGIEENG be-
v ASvANY, %M@(mamymgebmmm aﬁd%@@WVﬁhltﬂﬂtﬁ@refﬂably

Sg%graé)é %@3 3 an(f st1 SW/WQG Bra %g)vtl%g éw%% r9%QA, (w/w), for

embod| the raction o nt| or an rivative in

exeiﬁﬂmrrzti) Ahe Srﬂlasmaieni 25 fhelﬁc&nb‘bgltmn,alﬁ:o%ﬁ;r?@,téﬁ?rfé)lrﬂien%ﬁﬁ
e W,/3'39 gstueel O33ANd 3304y, RIeraBly belwesy %9’*366”9[0 61,

or eXambIe e frac-tiom this amounts to: ’0.01,0.02, 0,03,
62, €808, 6%, @it; 012,72,33,..0.88079, 8fccte; 81,382..88,9,. 183, @ﬁ;%ew

2 .2 9, 3Q,.etc, 31 e
OB 7008 oS BT IRA00 0qus 450 36 o, B0, eter B, 25
953’ 8 988950(60y )eic, G BR; BB, witB@PﬁECéil@meQ(f L3358 2r ?1@071459@):13 frac-
o (4.9, et 0 i
i o S Bt St el R de Shmpo
sirederzbly poavpaedettdmmppsiitns, such e cegg aspiray-dried powdeishe frac-

tlvc\)lrli[ r(]%fa 3tg. P o S0k %f%aﬁ:f: \pesgrchefré\’%gy %%tﬁk@@&rﬂymg at least one

ntaining a eas one sacc arose derivative to the
1p¢1@rmalce}1mmhamﬂﬂe®ullyetmél@mlbedylwtesmbdhwdbﬁmwtﬁ)f ot @ggposi-

L0 0O B O R

t at 3488 fraction of
oD s eaT L A SRS 88T 4060, 41150, 42/5 4357, 44]56,
14!5[551%(55@04:11%@36 derivative or of sugar mixture contammg at least one 1,4 O-
linked saccharose derivative may also be reduced below 60% (w/w). Powders are then
preferably mixed with other stabilising adjuvants in suitable quantity. Examples of

other stabilising adjuvants are given elsewhere in this patent specification.

The fraction of antibody or antibody derivative in relation to the dry weight of the
composition according 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, ... 0.3, 0.9, etc;
1,2,3,...8,9, 10, etc; 21, 22, 23, ... 28, 29, 30, etc; 31, 32, 33, ... 38, 39, 40, etc; 41,
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48/52, 49/51, 50/50, 51/49, 52/48, 53/47, 54/46, 55/45, 56/44, 57/43,

webléa139%dd, 60/40, 61/39, 62/38, 63{37, 64/36, 65/35, 66/3AcH£{3305/004807
68/32, 69/31, 70/30, 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,
4B8412,.89K1 199601 619 B/B, B2/83,93/ B8N 6956896/ A402,58,7/3, GB/69,94)15tc;
9.1/0.9, 99.2/Q.8, / 99.4/ .5/0.5, 9 : 66/De33,
Tho'703: d4618 5, 841 os saltive tuh WhEIa e condegending >

74O pESitiomwoontains one or more additional adjuvants, either a) the
fraction of the 1,4 O-linked saccharose derivative or of the sugar mixture
containing at least one 1,4 O-linked sac- charose derivative, b) the fraction
Cohgnitsitarhs acentlgdy ibrivativecotic) bothlirac@dposisiems, preferably pow-
correspondingly reduced, whereby the fraction of the 1,4.0O-link -
oS L SR e S ol O
chacchatasetverivativeainmetatienctothieidgyalviigsit afdhedcOmipdsidionccharose

according to the invention preferably has o f.the values.be -
O B e R R Lo MR S o o
cipvestinh A 7dntlsedte 261 2ntR oty HETRAtVES, 30|88 Ahkrédfos, 35/65,
ngside.o 0 ol a Iti ifj inglerchain
St AN L e TR PR
48110 4O fFag nteis, Jighd (5R&sd Ty JHyantibetly chaihs BidBthelcbrbd/4l,
t, variable, variable region W F d a t
O ot o C b e o T 42
TRASNENDES FdvoblS/ Ly, Firidde-Chaih dﬁf%d@(@hg&ﬁ@ﬂe{im,%@ggl,& 83/17,
AU EUSORLOIATS WSYIIAS 106/10l B BNEBRNIES makRe 055, 96/a,
humanor ion-huiman origin. The folldwing classes “kndwn in humans fall
b erdiae atte99dA). RO 13M0,89%9, HAT | GNAdfth,tREIP PaFidis 0 SlbcPRse@d), 33,

G A S e e
ahisizoneextoOhopeeidditherapalitvantpoithace)athy fagtcorediy the O-linked
SEEQAE%SQHQ%B{%Q&%?ﬁ?@&@%@gﬁgg@F&%ﬁi@ﬁﬁﬁ RESIGRRYPOVOORIRE sac-

compositions such as e.g. spr d powders, which contain antibodies
chgaisstieryatiariobs tharfactieinti§entbedichraantipMlycbdvatbreCoys, bsth frac-

inj NoPYl I
t}ﬁﬁg%gigé%ggﬁ%ﬂf%lg% BRRE Unlbrn e U LR PHIRhEINBISRHRLE saccha-

cific antibody classes (e.g. anti-IgE antibodies) or
ragaifestwatiakprotdiths @ garantkRS\coreiianay lansiugids? Brdinked saccharose

derivative in relation to the dry weight of the composition according to the invention

preferably has one of the values between 60 and 90% (w/w).

Pharmaceutical active substances in the sense of the invention are antibodies or anti-
body derivatives. Examples thereof, alongside other monoclonal, polyclonal, multi-
specific, and single-chain antibodies, are fragments thereof, such as e.g. Fab, Fab’,
F(ab’),, Fc, and Fc’ 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, [gG, and IgM with their various
subclasses, such as e.g. IgAl, IgA2, 1gGl1, 1gG2, 1gG3, and IgG4. Humanized and
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Fragment antigen-binding or Fab fragments consist of the variable regions

Q@stn Jchains that are held together by the adjacent congtaitgR@ianssor
Other antlbody frag- ments are F(ab’)2 fragments that can be produced by

proteolytic digestion with pep- sin. Gene cloning can also be used to
chifiesbicensibodienedsaniisedy ftagwentsthaf @pbpiaiomsispeﬁtﬁraemprjamlee and

reg jon of t vy (VH) and light (VL chain. The latter. are descr
e (RMAa AL Vo0 RIS AT 4r AR s e gy -
de:c’itélﬂl bedyfssgiventsuahe &lse. gllespfalyedhas Siogldechiaimhich(semtin antlbodies
ragments. Examples of scFv fragments an ousI .
o e AR B ST THOBE e oo AR ot iiops evto-
kiafhs9Ehcinpreolsryenss, dtalmummtegmmverbeenhdﬁmlegemm specific
produce multimeric sc trves such as e.q, dia-, tria-.and ..
o G T e S R L B e BRI Bs gy RS V.
afipavenaisaliebagiorly”. Shortening of the peptide linker in the scFv
molecule to 5-10 amino acids results in the formation of homodimers

through the superimposition of VH/VL chains. The diabodies can be
FRgdiionaly sia-diiliieg throdgfintroduceddisulphide bridgele. fegamples both

of diabodies bee ente in the li erature e sic e
chaing Ea}ger@gftﬂfﬁ%fﬁ%er%asﬁ?ﬂ ]frlr%‘f'filrrr1 desthibesa g//a grlirjt 38 Phag-
nﬁﬁmee&nmw ﬁcjffa/gd&rmvaﬂv& asnabdpirdbochd by qmn’&rslgtiaf degfusionwith pep-

rotein that contain CH3 r |on f an.anfibody re
Sttt SO ST A Do ived 10 e S RIS AN that only
c@ﬁﬂiﬂ&ﬁﬁsﬁaeaﬁeﬁﬂa‘n@gmemﬁthaaneahmgeﬂegmhhglso(vu)gmaanérhel ikideer are
am such minibodies 3 hav descrr
d%%‘%’l%efﬁ tﬁﬁ%‘eg %85(2 ARotg %@gg?h ‘?IP d? Mman ¢ eag)c?réesglémh
ﬁﬂi%@@jﬂﬁlagmadmlals@IHrzsdebvdimzemgla-éﬁearbd“dy(s(:lﬁm)tfraglabnt‘sgExamples
erin 10 423 The di ec fusr VH -VL |t t
ﬁ#e%;kf%gigbep% > fin 1érrlosequen LIRS ?’o(iﬁsc?or %%eo%trlm"!e%r%%l \%61 1988,
PMNMZA@&ZS@QJIS’EPBQM%O? The fragments described by the
skilled man as mini-antibodies that have a bi-, tri- or tetravalent structure

are also derivatives of scFv fragments. Multimerising is then ac-
Iepmplishedenia, diaritirs strrdeigmmha'me bcﬁtedmlbrsiduotpreér(@aomﬁﬁeﬁal scFv

d%%ggﬁ]f\%g%?&%gnaglg ]g@%lff Ok%ve,! %taf’;‘i}%%g%ﬁzl%gg%?ﬁg% a biva-
mteferrr&dimmhoctwﬁerﬁem‘vﬁte/mmﬁdmwwér&hoatpnbtemfdhmeeame linker in
the scFv molecule to 5-10 amino acids results in the formation of homodimers
through the superimposition of VH/VL chains. The diabodies can be additionally sta-
bilised through introduced disulphide bridges. Examples of diabodies have been docu-
mented in the literature e.g. by Perisic et al., 1994 (Structure, 2, 1217ff). The skilled
man describes a bivalent homodimeric scFv derivative as a “minibody”. It consists of
a fusion protein that contains the CH3 region of an antibody, preferably IgG, particu-
larly preferably IgG1, as the dimerising region. The latter connects the scFv fragments
via a hinge 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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body class, more specifically type 1 antibody G. The latter is a humanized

wWHoRs Glangl antibody with 95% humgn and 5% murine antibQdigs, if&04s07
antibody has a mo 10 lecular weight of around 148 kilodaltons (kDa),

cenS|st|ng of two light and two heavy chains and altogether four
THistiphideridgasbAdepHingihed uehas embeditﬁemlﬁ,ershean fesent bi-, tri- or

invention concerns co sitions, ferab o d iti h
R e g R R
cmlrrﬁsmhdiugii;pmposﬁlmmetmn&@iﬂdﬁaanﬁogfr(mdwés pPatdrablyt al., 1993,

E LS 2P OB i o S ISGEN o Rhuiogly ek P- e

allerbegjve M@l.ﬂhﬂnﬂ@e&ﬁaj active substance, whereby the fraction of
lactosucrose, maltosyl su- crose, and/or glucosyl sucrose amounts to at
least 20% (w/w) in relation to the dry 20 weight of the composition

Aapeqréaiwlsoﬁm&mveeﬁmmdrﬁhef%miﬁf/éheomed';ghwﬁs a:pmaagreef the anti-

ts to max 10Q% /w A skill a rod
LB ond i B Do Bl I o e LB b Hgmedrch Bomo-
c@gals@ravodmdum@selerﬁuﬂalvrrﬁﬂ B0 skited aaibodis. Kﬂl@aj\/&tﬂﬂidyrhas a mo-
on to the fotal s to ompasition acco
RGP IBHERECLAT AL e L TO0R ) B STV ASBS) D Baay© P
cHeirivaiives]ib geeh bieftinrioh b4 - brikedssaccharose derivative or a sugar
mixture containing at least one 1,4 O-linked saccharose derivative should

be 90% (w/w). The compositions according to the invention, particularly
Aeodengdtcamfipditormizdisuah, ahe . presprayrored powderspeammpositions,
m er contain,other adjuvants,.such as e, mino acids, pe tide

R B AT S b SO0 e b o e b i SR rized n
thtorhe stgtevafgth&ﬁrhadgwmﬁsrﬂrag@mpaﬂs;datt;oatads datisastci)% (w/w),

eroids (e I) 9 elatin nts
p& %rr%e ca ?(t)%ge(lsee a ove) art SUta Typ plrt arred fBrE(ﬁeé% Br I3)6(t:}3|f(§r81‘no 0 and
goowdered cogapositiong wd@%@d@?@(ﬁ&/ﬂ.hﬁﬁ%%or antibody derivative as

CT/EPZOO /004807 e. g)r%%drl ow, are faelzlucftvan Is with n?aﬂi%gl Su-
efe

B Ao Ctté‘rﬁpselpas ure,’e.g. ef;ere}é\tert a0 A Sraph )?Sgereater

difoas, %@olfﬂgh@cmelfemb:byegaeatentmm eﬁ(léasoﬂ(pj}’e(erbzb)yrg rebtéertHanthe dry
SR R DA B {555 e e e
centages amounts to max 100% (w/w). An skilled man is able to produce correspond-
ing compositions, preferably powdered compositions such as e.g. spray-dried powders
as well. An skilled man thus knows that, in relation to the total solids content of the
composition according to the invention, he can mix in max 10% (w/w) of an antibody
or antibody derivative, if the fraction of 1,4 O-linked saccharose derivative or a sugar
mixture containing at least one 1,4 O-linked saccharose derivative should be 90%

(w/w).

The compositions according to the invention, particularly powdered compositions
such as e.g. 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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Suitable protein-containing adjuvants are e.g. albumin (of human or
weeaakingsy ori- gin), gelatine, cascipg haemoglobin, and thedikeriags/004807

sugars are preferably a mono-, di-, oligo- or polysaccharide or a

combination thereof. Examples of monosaccharides are fructose,
cmaljosy,dyeid cmsderylasosdjiDantamidse, lsigh gbess droidtimtikenPaitainle, €.g.

acchagdes in the,sen hei tion are ctos o
I e I R il ¥8cr man 50°C, o

pm@lebitp@@dexthm §t&‘i€h ,Aarhxstthg hesuntrntcbadsuitaistyisisgdeasergultipleippe
sligars, or,0 ajll;u;g sa ch es.. Amp g8 oIs mannitol,
(idﬁ%or&%”éi Jalactito cz?r‘a |n|to C%’Iorﬁle lacti ? éag?gtol (glucitol),

pyranosylsorbltol inositol, myoinositol, and the like may be considered as
Suﬁa%lfl%p(lhem 8‘{1 R S“Jfa*%{'e r%'rre‘oeac'%%ﬁrﬁ%“?ﬁ %LaQ 8 KRSt ori-
arginine, his- tidine, glutamate aspara ine cys ucine, ysme,
gisdleebitios veliea), tmpmmiabl,nnwth tbaih&e pﬁbﬂ)ﬁl@ammeq tyrfeinkly a mono-,

Cltr lllne - 5ol art g%@yalla})lanlgﬁarp ¥1| reglfe]éca %rg%‘pn()ﬁ saccharides
rimeﬁ1 Iarr? nlum acetate( %etalne) and MiRo ac- ids that

awcﬁastasbuffeﬁt@qu @lycm@oghmmn@}laamgs@ssa‘bhspeasmgaa_géwt §|1gtable
d Sraeafr%OEe({%bIX #ie% %n;re f lﬂlt(t:e %RHQE %%técu'fgbf '&Clgj GF}paxl{)‘ggrl%halose, cel-

ophobic amino acids stch as e.g. lucing, valine; isoleucing
1¢mephmh tlaﬂalriihaePmemil@rhﬁeaﬁlwmylalmﬁméosyrdsmenhsmhea@ the like
h| tipyen e
pl‘iltzzasrﬁ\(,)yﬁlg a?%lﬁn%ggl(%%t%l%% pg'g%zg}b sgolélg@llﬁgeggrl%%%ﬁ%% a%glong Suear

aha)ﬂmialanyrpn@fhrably%omum E@l@q@m,earahdvaﬂtag@@uglalmgmhesmbltol
i g%o é Im{?{@%ﬁ@&ﬁ%& qerat er‘{va%@é#% A r&%&}‘ﬂwel&@%%wm%ﬁhé?@&%d as

acchafose at a concentra- tion of

smtdol@m%mm@upabimtartwm@@aw&@e@@r@@mausky@ﬂ@ terginine, his-
99
égn%%«%% n%géﬁ%%ﬁ{éy %%@g{x ably, aha qonaentatiqnak 19a§91é9t§%49phan

W) pref y at a concentration of 12 to
npathignifise phetidalanowevisrosian, akiulinmcleaspattd-lanhesyiplapinppethyl

e(;we/wl» A Vidgd. éhﬁlﬁqﬂﬁaﬁmm&#a%&%e@S@amﬁ@?@&@ HETMALIVE AR ac-

sugar mi ture cohtaining’at least one 1,4 O-linked sac¢harose derivative

ids thet freiction byrffbﬁe(agtugbwmmﬁﬁm;led@ﬂdéwws dopaspeEniagypre pret-
gggswﬁ*ﬂ% he.5 amafrfg%leﬁlvag LERINOEERb RO ino acids

WO 2005/11 962 PCT/E 005/00 07 ltis also particularly
&adhanatagebm valingsistievcagjuvapiertin talamhgomehioaipe ppifdal anine,

g}gglﬁgpﬂ%gdm& Of B Hf these primarily hydrophobic amino acid
roups.

Within the scope of the present invention, particularly the application of amino acids,
preferably isoleucine or citrulline and particularly preferably isoleucine, has proven
advantageous alongside the 1,4 O-linked saccharose derivative 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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Particularly preferred are peptides with up to 20 amino acids, more
wioredesradoase those 5 with up to 15 amino acids, yet more preferneg @s2004807
those with up to 12 amino acids, yet more preferred are those with up to |

1 amino acids, yet more preferred are those with up to 10 amino acids,
yet more preferred are those with up to 9 amino acids, yet more preferred

Itqgeafé’l?rgﬁri’x"dﬁ?aglg t&i%aﬂ@g&lﬁqg%s)é%rﬂﬁ{@r RIGRMEA are {HQS&E@P Hpoly-

to 7 amino acids, and yet more preferred are those with up to 7, 6. 5, 4, 0r

P@tidsinthalcastaio arteeop apoicteef ikess fimeaiiibadspplindicaaman acid groups.
Pmﬁtﬁ{?g&%&rﬁé@f%p&&%&g e B DaaaHHE A6V IAALE are those

Suitable’examples of {ri-peptides include e.g. one or more of the following
with peteidésmisg-acdsGist mete Deefonted pesuthasg-with pedolleuamane acids, yet
ot thEiME tard b SUTHBN TR R HEURLGH £h% HRY& 1Pk Rl -HEYRSES with

Leu-Leu-Thr, Leu-Leu-Cys, Leu-Lcu-Tyr, Leu-Leu-Asp, Leu-Lcu-Glu,
up éeii0antiye atisl, vetinaats; prsfered dsshaseov@hyupeo, 4 amingaatidsy, yet more

p}e?&%\éﬁilél’ee{ﬁbkg Wl%e&ﬂ‘ﬁuii L6 %%1&&%&%%}%{%%@%9'&6@%& up to 7

Leu-Ser-Leu, Leu-Thr-Leu, Leu-Cys-Leu, Leu-Try-Leu, Leu-Asp-Leu, .
améne Goids.emd] ¥ei-pse ergfareed Avg these witlh peuHls 46U 4App B gFids.

ﬁ{ie?é’eﬁﬁé’éy%e}ﬁ'itﬁaﬁ%gﬂ%%{%rf%@fﬂ'68 l}ﬁ)'t)%ﬁ(m%fyr%&s& %‘(”?fﬁ?ﬁo%d to the

proven particularly advantageous, where X may be any one of the
pholtowasytied ingiseisidsédanme, gly- cine, arginine, histidine, glutamic acid,

glutamine, asparagine, asparaginic acid, cys- teine, lucine, lysine,

isoleucine (lle), valine, tryptophan, methionine, phenylalanine, proline, )
Ssetabls, axasoplisre ofy tsntRtidessieiia. paenyralaniminathyihestelewing tri-

pBSRAL2oriamed, lamethameeRium pagials. artieanupiedsred @iceu-Met,

corresponding tri- pcptides with the formula (IIe%é-X, such as e.g. lle-lle-X,

Liges-KeneP sy emeliea-Ritse feeucpien] By ditbb @iny SnbSr adind atle-Cys,

L%%‘?Eéfiﬁﬁ‘ﬁb%ﬁ-fe%[&%‘ﬁ%@L@ﬁé@ﬂ%uiﬁ%m%@g%%@ﬁ%iﬂ%!&»g%mj&i-ms,
lle-le-Gly, lle-lle-Ala, lle-lle-Val, lle-lle-lle, lle-110- Met, lle-lle-Pro,

Lipa-dsPhey, lecter . ave-HeuSél-lewd-anMaeliricyai-feorkesp by Phe-Leu,

1ieHerAeR el Gl elleT\Grlas 1ealleArg e Ue; Hisy HeyOlvlendeANp-Leu,
lle, lle-Val-le, lle-Met-lle, lle-Pro-lle, lle-Phe-lle, lle-Trp-lle; lle-Ser-lle, .
L FHp-leu, |1 d-coybyitel-pid- TrpuiAr A pae, |i&@mtgﬁﬂe-ﬁ~}v§lr@mn of tri-

ﬂégffd@'ugtﬂ Igrisilealtos-RAsIqulakysadvaniageRUs 0eUse heoenigari@larly
2005/ 1 12996 28 PCT2.P2005/004807 Suitable polymers e.g. include

adheriagpeesfiadh aisoteray Ao e eseRiyUm P i rrEIg amino acids: alanine, gly-

cine, arginine, histidine, glutamic acid, glutamine, asparagine, asparaginic acid, cys-
teine, lucine, lysine, isoleucine (Ile), valine, tryptophan, methionine, phenylalanine,
proline, serine, threonine, tyrosine, L-aspartyl-L-phenylalanine-methyl ester (= aspar-
tame), trimethylammonium acetate. Particularly preferred are corresponding tri-
peptides with the formula (Ile),-X, such as e.g. lle-Ile-X, Ile-X-Ile, or X-Ile-Ile, where
X may again be any one of the amino acids specified above. For example, the follow-
ing peptides are included here: Ile-lle-Gly, Ile-Ile-Ala, Ile-Ile-Val, lle-Ile-Ile, Ile-Ile-
Met, Ile-Ile-Pro, Ile-Ile-Phe, Ile-Ile-Trp, Ile-Ile-Ser, Ile-lle-Thr, Ile-Ile-Cys, Ile-Ile-
Tyr, le-Tle-Asp, lle-Ile-Glu, lle-Ile-Lys, Ile-Ile-Arg, Ile-Ile-His, Ile-Gly-Ile, Ile-Ala-
Ile, lle-Val-Ile, Tle-Met-lle, Ile-Pro-Ile, lle-Phe-Ile, Ile-Trp-lle, Ile-Ser-lle, lle-Thr-Ile,
Ile-Cys-Ile, Tle-Try-lle, lle-Asp-Ile, lle-Glu-lle, lle-Lys-Ile, Ile-Arg-lle, lle-His-Ile. It

is particularly advantageous to use Ile-Ile-lle.
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done, derivatised celluloses, such as e.g. hydroxymethyl, hydroxgl?ethgl, or
Wgo&ﬁ&gﬁﬁ%pyl ethylcellulose, polym%egric sugars, such as e.g?ﬁ@ ﬁ?O 51004807
starches, such as e.g. hydroxyethyl or hydroxypropyl starch, dextrins,

| o0k W; polyvin i-
SEHERNE DS XL NI BRI AR, potvingl pyrrol

sulphobutylether-(3-cyclodextrin), polyethylene or ‘pectins.

dae m’atriéf;doﬁ@lk@l@ﬁm, W@b%i@@ltbﬁﬁ@hﬁé%i@éﬁ%h@é; or hy-
dw&%ﬁe 5189%8@&%%8@ @Ql%ﬁps? s&&%‘%@%ﬁ%&%ﬁ?kﬁréﬁ%ﬁ such as e.g.

powders according to the invention 10 may further contain organic salts
hgde efley. analatdromatecel fefdahatdetarinate seele cihageg. cyclodextrin (2-
LEYISHEEINALE, Sith etage; | hanesyulphanate, ben _
e R e RS RN, R ey
cebtoladégrglacieptate, and lactobionate salts. Corresponding salts may
simultaneously contain pharmaceutically acceptable cations such as e.g.
sodium, potassium, calcium, aluminium, lithium, or 15 ammonium.
Thpplibation, dbcorespbndinggeatiosstdsricy stathlisadgrsaiphatip ptieplote, di-
P SN SR o TSR
positions, preferably powdered compo
nsitidinstiserotrasie. gr spraysdtiesh gowde gs vdbith), mldpgtsidetheatedtartrate, suc-
-link rose . erivative ugar mixture containi S
O e A S A e
bdsyiativdodsepbariplaoedticphlactate, subisidatee steantajreshoatsy igloreptate, and

ol ; ) |
e R R WPty
apotptible saliows evghrie acidsydinaiopgetyimersepeauifiedlaboramgslithium, or

a@)‘f&%ﬁ&%&%&&{:ﬁ% e‘?{aﬁ;&%%%\é%b%%a% SaBB%i?&‘JAQé%%@ﬂs%%ﬁeJP Enti%odi%s or

ered tcompositions as e.g. spray-drie
apbhadbrdenritncalmsgsiokenthertical @ljiskgddaccharose derivative or a
sugar mixture containing at least one 1,4 0-linked saccharose derivative

and one antibody or one antibody derivative as phar 30 maeeutical active
Rostessoé imomtaim dhes ol sn conemmin ccaeidiopre ferelsip e e as dagsitipo-
Ao e ARl IS SO R PR AL B GO SRR SE arose
compo- sitions; preferably powdered compositions such as e.g.

depregiiveiot povedevivimiercoiiateirgiohleasheedhf iigitcd satsmmpareriva-

|58ShAY 4 oo‘ﬁ%‘? AR AAEFEROARA Wit RCthERA0%E e substance,

PCT/EP2005
contain one or more pharmaceutically compatible adjuvants and/or one or more salts.

The adjuvants may be e.g. the amino acids, peptides and their salts, sugars, polyols,

salts of organic acids, and/or polymers specified above.

According to a further embodiment, the present invention concerns compositions,
preferably powdered compositions such as e.g. spray-dried powders, which, alongside
the 1,4 O-linked saccharose derivative or a sugar mixture containing at least 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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90% (w/w), particularly preferably between 60 and 90% (w/w) of one 1,4
wddinkedossaccharose derivative or age sugar mixture containtgeatdesst4go7
one 1,4 O-linked sac- charose derivative, b) between 1 and 19.99% (w/w)

amino acids, and c) between 0.01 and 74% (w/w) antibodies or antibody

90YefianvaticHlashmacsBbl hetiveeutRIKca0%HéTaIRE 1rReshifh ‘Bfltﬁ}éCd
sadVRIAUMRGHORS ORI HONRA NI ACEORINGHL & REGIETERE 18MBARIRE Nac-

the fraction of the 1,4 0-linked saccharosc derivative or a sugﬁar mixture

chessreadariaY te B3 DeEcsn ANARSP X ENAFO SEdesivaifise 38che ) dstt st O]
an§¥W); RFRT) SR REWESR IR UER06 W) SR JeiRlen it iR iy dysigice,

of the correspondlng composition. In a corresponding formulation, the

wheschiothesamisibthesishe fErabns 8ixerd s (oviedwderording troagueferred
enfYARAC e draeiion.eiie anghadx e ARy AerMANG I REPAERR ture

0.01 and’39% (w/w). The présent invention according to a further

copteibidiriclaest spcbrisdiidindyseerhiespae d@@wﬁéb@ﬂéﬁél%@a{bwm pref-
erdb Y JerseaOmROIURPS BYEM AR f'e&ﬂ%ﬂ@)"tﬁ@% St bR Whish S Bding

contain 80% (w/w) of a 1,4 O-linked saccharose erlva ive or a sugar mix
corapeseboraifiirycar lespanshes farouiaiien. shediratise abavHROCFiIds T ¢lhIlY

anfTIROL RGN A Mg ?@@@WW{J&?@HQQHQI getivative &@é%%adgerfgﬁubod
example, (80/18/2); (80/17/3); 6/4); (80/15/5); (80/14/6); (80/13/7);

deggoitiyay; teoyeand): O(Bmﬂ@/ﬁ%i»gwmzo/lo) (70/19/11); (70/18/12);
(70/17/13); (70/16/14); (70/15/15); (70/14/16); 20 (70/13/17); (70/12/18);
(70/11/19); (70/10/20); (60/20/ (60/19/21) (60/18/22) (60/17/23);

Tf(@@rrmmm(@ms/zssoweﬂzmgu ewbosiingy slemyosseBsatly Rapcsms

corRIRerRirrImN et ing diacsian &i%ﬂ@%%sa@%bggﬁﬁqﬁ@“ﬁ@\@ders

a con- stant amino acid fraction is reduced from 20% (w/w) to 0.01%
whighg,2e pigio 807 (Won of g 1g+O-linkes spechgrpse dgrigatjvesona gugargnix-

tute cottainfSaP1tast O 4 3B dG 2 Pdto B3 Qigavd, 0109, 40&) amino
0.07, 0.06, 0.05, 0.04, 0.03, 0.02, 0.01% (w/w), the fraction of the 1,4

a@(lﬁ%&‘@d@&fﬁfb@@d&%%h%%ﬂ%&é? fSklpd Wtaﬁ%ﬁéaém]@ag%hgz)

1
(8%64@ 'tlsé@gl ]é_ﬂgolazg%o 3 e(B@ﬁlMngsa(@@@qug%mgzcgeﬁg)gggosgo/10)
(7860/18) {70894 130 G0/18523 (708574 330 @0@@@ 4o 6108554 o G0TT4/16);

(7%%92‘1 9 Oy 8915, g@ﬂ 5997 (89-25280-98020099), sevihatihe seon 8f22);

the weight fractions of the individual components of the co éaosmon in

(TG P ) RS G5 CHOAINR TP oA Sekiigh 6P 1/29)
oPHIRLRAIHVARIS PFoRaded e frackion of AhavbdyQnlinkeBosCderivative at a con-

stant amino acid fraction is reduced from 20% (w/w) to 0.01% (w/w), e.g. t0 9.99, ...
9.9,9.8,9.7,... 93,92,9.1,...9,8,7,6,5,4,3,2,1,...09,08,0.7, ... 0.60, ...
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% (w/w),
the fraction of the 1,4 O-linked saccharose derivative or a sugar mixture containing at
least one 1,4 O-linked 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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charose derivative or a sugar mixture containing at least one 1,4 O-linked
wesemobanes®; derivative amino acids/peptides, and/or antibodyor/ariitoedy4307
derivative can be corre WO 2005/112996 30 PCTIEP2005/004807
spondingly adjusted/reduced, so that the weight fractions of the individual
speadipslnadivsipdisrdrepde s00w (havy cighk teativory gb dbenindovidyal jsompo-
ndARGHENRA, JRRN(ABERTHIRY to a further embodiment, 5 compositions,
preferably powdered compositions such as e.g. spray-dried powders, with
a) a fraction of 1,4 O-linked saccharose derivative or a sugar mixture

VARRBIRN L RISARheNR . & Rk Sagehatass Hell A erat iRl eARaR RN,
(w/w), preferably from 50 to 90% (w/w), particularly preferably from 60 to

CODDERARY; By dblenemderes comResiteps1919boas (wav Sraprried powders,
Wﬁ@lq-} bﬁ)e{c%folx? %?tl%%gf?n@w@a&ﬁwm&%%v%%% 'E\?g&? f}%/%tt)(ﬂlé%ﬁ)tfainin g

an antibody or antibody derivative as pharmaceutical active substance,
atoeas iyl o sepitdedorerteharesscdrd vaithetnE dhlrastion iy Yeb igéasedly from
5L U0 RIGAG 1P AMAH D 5 BP0 LR AR Yo (W80 MG PrB TN A e Brac-

19.99% (w/w), of the total solids fraction of the comgosmon according to

tigmeoih datich? Herl@v/agamndice siiscphelwelgrttibpdéniayss.gngieravly 0.01
td R4 CAMBINANIR AYESMP6L PO WU aERMRILANSceutical active

preferably powdered compositions such as e.g. spray- dried powders, with

syhatgpRowWNfaap osineridrBrataBr osRRdHE thystibestion. (Wag)isolpucine
110K G FRCHIATARE AR IVABVR Qo3 SYORK RN UHE:CYRLALRIBG, ab1885L01L99%,

1,4 O-linked saccharose derivative / 10% (w/w) amino acid or peptide /
(rowh QGRS taktselg ot asiimoel the soatRRsitEey AeLPoding dprthel gyvention. Here
aé?xﬁ{ 121’14@%%%@%@%6%“%@%@ Ded G B Q8 (TAAB R 6A3AL 140¥s max

72/18/10); (71/19/10); (70/20/10), whereby the fraction of antibody or
19Rt 6 e ARz &I Y Ber ebLBeY $RY TOMBBIHYS RHAR) 28 §&toPray-

dge%pcrwge?s,%thgtﬁe -foﬁ’o%f%g’g@ S8t{oB b héeord wifh IO BwBnfion: 80%
0.66, ... 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,

(0/872, G0 Dol pasrRATAR FSENGH 6T B SUEE)-IREH S SOaKHAIYS ¥dGast one

12p (tjyl%%@ @é@ﬁérﬁ&%‘@éﬁ\fﬁ@ﬂ@miwoa{d?%taﬁﬁ%& A1-brkegdsadcehamsey/w)
derivative can be accordingly increased e.g. to 8

> i . 0.01, ... 80.1, 80.2, 80.3,
antibedy, 80 gintibady sderiyaiiae, 6 HY18% 68/44/10)8d18/4/ Wgol 7/13/10);

768489 (B9:15/89)0(39-£6/88), (89-B1/ 189; 972/ BY-RW; §9192988)9370/20/10),
(89.97, 8)9.558, 89.2@% ((W/W) s%) th(at the lgﬁm(of the f\3vjbe;ii%I tfractio)ngof the )

WharsrauiccBRHOREHAB P mpBRRANIFTHALNSS28 tiso dig reduced from 10
to 0.01% (w/w), e.g. 10 9.99,...9.9,9.8,9.7, ... 9.3,92,9.1,...9,8,7,6,5,4, 3,2,

1,...09,08,0.7, ... 066, ... 0.6, 0.5, 0.4, 0.3, 02, 0.1, 0.09, 0.08, 0.07, 0.06, 0.05,
0.04, 0.03, 0.02, 0.01% (w/w), and the fraction of the 1,4 O-linked saccharose deriva-
tive or a sugar mixture containing at least one 1,4 O-linked 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 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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30 weight of the corresponding composition gives max 100% (w/w).
wCompositans, pref- erably powderedicompositions such as eqi/Ep2005/004807
spray-dried powders, with the following composition thus also accord with

the invention: 80%%\);/V/W 1,4 O-linked saccharose derivative or a sugar
(SR (H: EMididing ;dﬁ@@?ﬁ%-@%&@h&&%éé@;d(cf‘}%Z/ﬁs)/e(gﬁ/é%%;
(oMo 50! '1@1/}3}‘)/{0(&6\//1\@)1 t'lg?ém/q @g}t' Y@?ﬁg\,’a{;ﬂm@@ 9B MUA 6),
2005/112996 31 PCT/EP2005/004807 80/ 8/2); 58 /1 /%?; (80 16/48;
(7(8b ETb)((80V2A/); (8O BIA): (&M HNEYsreAy8)2 1 )edabIEd32); (60/17/23);
1) : 13%(/4Q/36{- 14 (" 11036 ((IOALA/16G);
T b2l iey ot sy Goalooy ooy oralzsy
W}@mqﬁzfg)? em‘a/znﬁawomﬂz@ﬁ&ﬂbﬁlﬁ%maf/ié/@)\,ﬂcls@hsz@@)l;mse de-

ridGRAEM2 O ARARL WYRRIRCIN Gl SAMYANISON SRR 48cRAMRE dlifvative,

fraction of 1,4 0-linked saccharose de- rivative or a sugar mixture

isplsheansingnatoe aatibrdyL ar oantiked s deshvatiyse hemlhthee cossmapadively ad-
judad/al,amtibadyes aitiRqdyderivaiive; snotldpe SonesRANd N Adive 100%

justed, so that the weight fractions of the individual components in total
(le‘é’é 100% (w/w). 10 A further embodiment of the present invention

concerns the application of at least one 1,4 O-linked saccharose

derivative or a sugar mixture containing at least one 1,4 O- linked

AdiediearaakodnaiiRiehmBrespripiENRBrRIAMINS the 8PRHGIERREE Adkeast one

1 StahilisRedion-Gf£OMRREIIANIT: Rreiesahly PoweresneAMRBeSHiansSHEh 88 O-
e.g. spray-dried 15 powders containing an antibody or antibody derivative

linkegmarhatsiiioal atiierad - Rapite N5rareallIg fiAB FomARSIS feptighilisa-

ti MO ORI PBNRIUER, tREERIELTNG DhRREE! Bk aRGficatione 8oSResilasied
a number of tri-peptides which, together with the 1,4 O-linked saccharose
PRESAARRN BN HhrRERAGE UHERIRY Srivady 548 RharaFRtpal active sub-

stﬁﬁg&hﬁr&‘éﬁaﬂﬁfi\ﬁaﬂl‘éefdiﬂﬂ &eauﬁaﬁlﬁér, protkiction Rfthe COHBRIFIUIDRS present
according to the 20 invention, pre erab% powdered com%ositions such as

UG SpRAYIGHIRN SweRseTIEe 2 curahey 1 Wigpsetidrembictitogsthtrevith the 1.4

oPgplides:Ripistaly HiaprdbPeptidemaiaihess athalcantain ahienst@mRked
isoleucine group, preferably two isoleucine groups, or, ac- cording to a

SisEhTEORE PR RGOS PSRRI RGO RRR HB ARG HRg o the
ilSelRBiNERIdably powdered compositions such as e.g. spray-dried powders. Ac-

cording to a special embodiment, the peptides, preferably di- or tri-peptides, are those
that contain at least one isoleucine group, preferably two isoleucine groups, or, ac-

cording to a particularly advantageous embodiment, tri-peptides that consist of three

1soleucines.

In this context, compositions, preferably powdered compositions such as e.g. spray-
dried powders, are deemed to accord with the invention with a) a fraction of at least
one 1,4 O-linked saccharose derivative or a sugar mixture containing at 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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In this context, compositions, preferably powdered compositions such as
we-thiprayegried powders, are deemegd to accord with the inyentigshywila@or

a fraction of at least one 1,4 O-linked saccharose derivative or a sugar

mixture containing at least one 1,4 0O-linked saccharose derivative of at

witash@ S9a(wivg) conaeritbiy forth E0us@gow 8D (hdvidypaitionld9s (wiw) of at
1eQ£€$%§aRW§9{%<§% 19203 W A Rd Q%CJ!QQ%QI H&&r?egc%’ﬁ%af%{‘{é ) Plst one

peptide, prefe a di- or tri-peptide, particufarly preferably an iSoleu-
1 difkludethiaichqregtidersi witve) 00 wdwhaxituds, (weeyaina dirtigddypeptide,

P N ot O AR OB SR NE S SR R babty o
isglecieing €.gl Qprayvdrieceptbmisrsoiy ooy 1degoaise (89/1/10); (88/2/10);
O e G AL P B TR o e B eonno)

(79érvative (@B/A BUGar (Aikird @ontamning o Iéasticre)L, 47 dmkey (73/17/10);

(7"‘2??%@0%? Pﬂ?i@‘/t \{))? AW IASREES, IS y%?_ A‘ti%.ﬁ"yi'B%HUQt%e can

particuldrly preferably’an isoleucine-containing tri-peptide, still’'more
alpoeheretolyctd SrivoldOcined) V1064 (ivik) @ptittotly Br antidddy&tivative 9.3, 9.2,

9/1/30): £88/2/10): (8743/10); 110); (8545/10); (R4/6410); 7/10)
9'%2‘/8%’8%3 ?2%3%1%)?(850/410710)33%%%13?%05;'%%%szic?)‘d;d’(%‘]?%%l(fb ;'3/’%’ 0.1,
0@/@@&@-9@79/-@5]1@5(%16&@3; Q?@J;me;q (Wmm@)t;hgrf(mgzg/the 1,4
onhile she draghian Qéﬁvr%l%d% %fsﬂgél'}’f?x%ﬁl%r&‘é%‘i!é(ﬁi%%rht 3l Bad Ei%ﬁﬁﬁnked

from 10 to 0.01% (w/w), e.g. t0 9.99, ... 9.9, 9.8, 9.7, . 9.3, 9.2, 10
s@@charesg dedvatiyeg can betaocordiogly. BB sed s ®,6%1.3,0.8011 8@ HR0.3,

08880809 0.06,,0.89, £,084 0433 48.0%, @1 (wiwg), pnghthedeactionohs
the 1,4 O-finked 5actharosé detivative or a stgar mixture containing at
8fetstDie 394 Bhirikel- 8a8arosSUeivaE cEA-BE acc8fiifigl§o-98, 89.99%
(WWF%%%&-%%%‘R-%%@M %Qe%léchacg’&@’of'ﬂﬁaoiﬁdmd%al'c§ﬂ1 BhedSof the
84,785, 86, 87, 88, 89, ... 89.1, 9.2,89.3,...89.33, ... 15 89.4, 88.5, 89.6,
c@8OIRs8M8 isgetationsw, dhe doyopeight gl the 8onaroLB0nasiggsgnes (W) (W/wW).

S ' i e indiy 0 n
B oS o pec s,

wibote(fllgw T eqporidie) frelraptypidwddrcdednposmordiuchay of at
16 RV IR ARA WSS VIR N IAIOVING GHP RAS LD SUTHRREAEGOIEh st one

with the invention: 80% (w/w) of at 20 least one 1,4 O-linked saccharose

1de@rdimkebsacehgyasndaiirettsniaitify Gvieasperiider prefarakbya di- or tri-
pePGELARRR HHY U FefbBY AV PEREISn AR IR PP B dlisAl Hore preferably
tri-isoleucine / 1% (w/w) antibody or antibody derivative (80/19/1); (80/18/2);
(80/17/3); (80/16/4); (80/15/5); (80/14/6); (80/13/7); (80/12/8); (80/11/9); (80/10/10);
(70/19/11); (70/18/12); (70/17/13); (70/16/14); (70/15/15); (70/14/16); (70/13/17),
(70/12/18); (70/11/19); (70/10/20); (60/19/21); (60/18/22); (60/17/23); (60/16/24),
(60/15/25); (60/14/26); (60/13/27); (60/12/28); (60/11/29); (60/10/30), 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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peptide, particularly preferably an isolcucine-containing peptide, still more

wersissably,dri-isoleucine / 1% (w/w) gptibody or antibody derjyative, s /004307
(80/19/1); (80/18/2); (80/17/3); (80/16/4); (80/15/5); (80/14/6); (80/13/7);

(80/12/8); (80/11/9); (80/10/10); 25 (70/19/11); (70/18/12); (70/17/13);
ti¢R QoL 6Hd 4y (GRALH 151) tHd QEALLE) ¢ O¢hdklifyax (10002/18)w (7 U 1Aé10)ction of

(70/10/20); (6Q/19/21); (60/18/22); (60/17/23); (6Q/16/24); (60/15/25); . . .
P%‘@%Mﬁe)ﬁ%dﬁ %Gzﬂe(s@naz%%;%}%iyé@y% IRy i) s
rednedr@hpeptisie Yipiriv)jseleusioeorataiii)gine plidgoiriortk-pepiitided

- 0,

R I SIS SR A S P8 s
robebferivali th Bhe pbwldd; dar aldo be iffor@uded, Bodahanplepmnd obiiiadyive
r antibody derivative can be accordjngly .increase .10 30.1,30.2, ..

s BuiRes HorD MH0GD) 55 APS) BT Pe el 45 3 hgspondine
comPDsIBons WM a I&iABAH, 138G, 135 StSharoSOder(vitiv)e 86 dhakthenixture

sum of the weight fractions of the individugl components of th
oS oI (18 WO R 155089 SRR BOAS 7 B0 0 5
36ty WEIQEQE @Bttf@pelﬂ)m@iﬂcn @y@gmm@?&}w[w&g&ﬂ;e.f_.:ja@tiQnSGfS, 88.6,

pti -.tri-, isgleucjne-containing peptide, tri- or di-peptide, or
8%?15%%&3#13) 78 é?eét@&'iﬁﬂ%%ﬁ?%’%e /w), as represented here, the
fraction of the 1,4 Winked saccharosc derivative or a sugar mixture
containing at least one 1,4 O-linked saccha 5 rase derivative in the
R et B B PP O SR STt SRons. prefers-
bl@ubstamedfmﬂpdsmfoa@tébobiyme.gnti;h@glsddedj\;mh/eeﬁf, 1% @yamMaction of at
) CO{I’eS Pgdéng go(inspo itions with atfraction of14 0-{inked staccharoae ¢

ARtV OF BTGP SSRALNS ABMNRIRRGTaE FUSAT SHEMG i ot Icast one
1 gaceliaked e dehuakvel afi Glile 8061 B08BY. (WO, G FrastipB82,83), 18419.99%

85, 86,87, 88,,88.1, 88.2, 88.3, ...88.33, ... 88.4, 88.5, 88.6, 1088.7. .
814 GBI OoR R bah B Srobba BoRBHERATE Befrblt fhoiale
ciﬂ)ebﬁ)ma_'rt_img@I@pthﬂ’efﬂrﬁeﬂmetﬁemj(];}fmziaﬁ-ipqﬁid:ﬁf,qﬁm‘gbrhiyy?ﬂwdéseh:ucine, and
c sition S.e.g. spray-dried powgders, with a) a fraction of a
S B e St e N S R
ofiindastmieddd dd-hnkexcsatthatoge/derivative of 60 to 80% (w/w), b) a
fraction of 10 to 19.99% (w/w) of a peptide, preferably a di- or tri-peptide,

particularly preferably an isoleu- cine-containing peptide, more preferably
Azxtorpieptide; ineferabhboditriesoleatcineyrdndvid) the intemniax,308«mposvions,

p?e'}e?%ilgzo&‘(»z reraer&tié)o%jf{ogﬁlrgﬁ%ﬂs\{l%hklase %?gqgggy-%]r?eﬁ%rgwders, may additionally
contain surface-active substances, such as Tween 20, 40, 60, 80, Brij 35, Pluronic F
88, and Pluronic F 127. The latter substances are preferably used at a concentration of
0.01-0.1% (w/w). Particularly preferred are compositions, preferably powdered com-
positions such as e.g. spray-dried powders, which contain, as adjuvant, at least one 1,4
O-linked saccharose derivative or a sugar mixture containing at least one 1,4 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 um, preferably between 1

and 5 pm,
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of individual solids may not exceed 100% (w/w). 20 According to a further

W@r@&gﬂim@y that accords with the inygntion, the compositions.tRfefsali¥sor
powdered compositions such as e.g. spray-dried powders, may

additionally contain surface-active substances, such as Tween 20, 40, 60,
80, Brij 35, Pluronic F 88, and Pluronic F 127. The latter substances are

ferabl t trati f 25 0.01-0.1% (w/w). Particularly . .
N R e Lo AT R e S

prefarfpyaeodect @ ovdpssitiwhichucoatainy. agragjdvad ipal ikasttbaecdndain a) at
O-linke ccharose derivative qr g sugar mixture containing at least.on
1o - LR ST BR HA A RACTHGH A PR SFS T B rER, one
1,3t @-tioReeniiationost Bl Hi-1daw/) asesatifiestaciivensubsisedededfative,
ccording to a further embodiment, the particles in the powdered
BRSO RORR AT (G0 GRS LRSI HEVS B G D LI e
giehtpr efarakly etiretvirapondin gy IWEROAAHZHY6o3dhe invention normally
PCT/F,P2005/004807 According to a further embqdiment, the present. .
G CENEe RS Bl ARGl HORRo G Lo g iyl
cRsL ihsprayiiedipewdernse Hah¢ogiain a) at least one 1,4 0-linked
saccharose derivative or a sugar mixture containing at least one 5 1,4
0-linked saccharose derivative and b) one antibody or one antibody

THerprasbre, inwvbetehyfin govwdesad gimpositoricsl chatpesaiisediyt aglass at
1tra}[nsitio tL%mfﬁerature |1gr%ater.,kt)h n 40C. The corresponding powders
CACOPEIR PSS EHS A&ve a maximum glass transition

temperature of around 96 to 110C. In individual cases, however, the

value may be even higher. 10 Th prese t invention further concerns
Pr ction‘of.the composSiligns according o tne tnvwenii nneofthe
TheropasititisrdercribdgieréheFroduttarnaf Hyeidosepasitibisacedrdicgrposi-
.the invention. 15 The compositj accqrding to the invention are liquid, .
QB PEE RSB S i ASE SN S 2L A 17 e
coaabhiarD sel cetivat iedoD diskighs antkiura e clenteaning aatll b snormtihddy or one
ar(l%i_ll)lgg}? C(Jig’r?\ga%?\%.oﬁgrtqcelﬂXﬁgflvperée}gge%) é)rgesglri]él%%Cviydgrrean&)mpositions, such as
e.g. those generated by freeze drying or spray drying of an aqueous solution or sus-
pension. Aqueous solutions or suspensions can be obtained through mixing or suspen-
sion of corresponding components (such as e.g. a 1,4 O-linked saccharose derivative
and an antibody) in a suitable solvent. The respective substances can also be added as
dry substances to a solvent and dissolved or suspended therein. Semi-solid prepara-
tions are also suitable. Semi-solid preparations consist of a simple or composite base
wherein, according to the invention, a) a 1,4 O-linked saccharose derivative or a sugar
mixture containing at least one 1,4 O-linked saccharose derivative and b) antibodies
or antibody derivatives are dissolved or dispersed. The 1,4 O-linked saccharose de-
rivative or a sugar mixture containing at least one 1,4 O-linked saccharose derivative
and antibodies or antibody derivatives can be added to the base individually 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



10

15

20

25

30

antibody derivative. Particularly preferred are solid powdered

Wg)imiﬁgg@s, such as e.g. those geggerated by freeze dryingg%/%%@%/omgm
rying of an aqueous solution or sus 20 pension. Aqueous solutions or

suspensions can be obtained through mixing or suspen- sion of
cre@iiespoadifig IcompaneNtHipiehasstsg hadkopRiliokedssaaeharasel enrobing

derivative and an antibody) in a suitable solvent. The respective
P¥{Hstances can also be added as dry substances to a solvent and

dissolved or suspended therein. Semi-solid prepara- tions are also

sujtable. Semi-solid preparations consist of a simple or composite base, 25
PRHEHARY ECOTAGE T L TEHIBA AP 08 BOLE SR bebroveh diving
ofiprévadive oy SsIGao ISy e icanigininehat keasy Aieylad Privkeds include, in-

sa ch\%ose derivative and_b) antibodies qr antibody derivatjves are .

tegi U EFET QR SR RSO THED SRAPEarSiE §E. Fvitk by crowave
dSHgar Mpeneeiconiaininehaifiapsiopnaitt, Arockinked sataasgserdgidvaibleation

and antibodies or antibody derivatives can he added tg the base
inORIAT) D SR0E 9 <o i GbeUEL HRIEn SCURIGH o sBaBe b, BN 3
ssuRbIET Tnaks s slasarihethaliclvard hercpiepataionssnay fartheiceon@iniered

suitable adjuvants‘sucl}%i przservative]s31 a%ti Xi- %ants, stabilisgrs, .
CORRITHEPS, TARSKEE S M PR Ritsh A& RIankSIsS A BRSO Hlixe or @
swgiuartarSeotabie semiisaidopases @ainkihcutileingdiditedtineratd, b) one

hydrq- phobig ointments, . water-absorbing ointments, hydrophilic .
o R T B R G 6 O DB S BTSSR GUBb S s rdrecee
diyasdpRiipereanns bipaphdidagelstdbyerophilic gels, pastes, and enrobing
pastes. Particularly preferred are solid powdered compositions generated
e.g. through drying 5 of previously aqueous solutions or suspensions.
Protwiticairy iy ipionesses ey grvotereahaedreere drying, spray drying,
acuum drying, infrared drying, or microwaye drying. A general . .
T TR B A T R i £ PR AR R g povaer
dWWeltived in(Disse detidinatk B8R0 phutekhbl W erkpga Wiridhp dselenaiihe $GBN Bying

89263:027-0) thetccmt rl%?tﬁft‘"élhiSPuﬁB% ?%ﬁgbé/nincor oqtiatecri : d that contains
PFRFEPRAEE BpEWIHRTSH 6 Lbmpositions ConsishiRg’s a‘;)a &Rt

one 1,4

aPalinketibsdgchia mnsid abridativetiore aassplyannnixtuieat antaiaing stoteastoh d) at
1 1’1 O'”?kfvghiﬁc aroee detivalive. and b one, antibady. of ANIBOAY Jeast one
GervAGve whith RavaBeeEn proaruced By spra§ cfrylng or freeze igylng

1@ pnkeé rshodbarpsy tidediatyistaibl epidy & ddliction oédpiedtpowderz00/120°C
(%?&9591“16? %grﬁggrg\rt]uvr%?,“}?rgferably at a temperature below 186/96°C, preferably be-
tween 186/96°C and 60/40°C, e.g. at 180-150/95-80°C. The process according to the
invention is described in more detail on the basis of a number of examples in the EX-

AMPLES section.

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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The present invention also provides processes for the production of a

W(Hlﬁ)g wder described in more dete}ig above, preferably a SQ;@Mﬂ%&g 1004807
o)

powder. The spray drying process is e.g. characterised in that a solution /
suspension to be sprayed that contains a) an antibody or antibody

sefivative Reveharsohestinahagtiveesubstanes arlapRb2dlepaiadng@-1et iso-

O-linked saccharose derivative or a sugar mixture containing at least o
P RES i RU B L L BLRURETS ROSHAVR P BEASPE R S o 411 of 2

wa/4206] e (tadatpusiat teamperiund), Riefriabltia solemperaby digl@sherally

186/96C, preferably he- tween 186/96C and 60/40C, e.g. at )
RGO R THA o AP ST RO PR ok LUt
1anprereetablorothe daase h e NWNPbErWikkamelesdpdhsr e posbidMiketion,
sectiglg. The powders according to the invention can be basically

SIS RS oN A RISUSRTIS8d) HP3RiBbAY A8PRAHROMHULR At gelids
fraetidionfdepeEing, et sefubilisy 20omditiens)oidhe-Rnkidesdy dasdipedvers

derivative, Buffered solutions with a pH of 3 .30 11, preferably 3.5-9, are

OPBERAIS S 2D At MiS PritaiUh BEaIEBrEPBWEHEYL A Bhueous

solution with a pH of 4-7.8 is particularly advantageous. To guarantee

de- quate solubiljty, the pH value of the solution should be below the pH
TO8Iad BrANEoa R RS %ﬂ‘t’iﬂ&%y%@é{%\}‘é?ﬂ}& e GBS LARY dyrmally

diptinedliy acstainiadaditona invaiessselbieorarniciselyerfts, sighoasseiy a pH
cetone, alcohols, or the like. Particularly WQ 2005/112996 36 .
DR B AR UREP e AR RO SRR & 1P e anixed
irethsswohdrspp patoti{e-aonsasupsaprsch itivahinixash sohsant sysiesds or anti-
normally contajn between 10-20% (v/v) of a water-spluble organi .
O A e ARG I ORETSIDS e BEOLGH ol i i com-
tdnt hetvpare$). 04+2080 {wihitkbpy eidifably lnetwmeeinD 051 0% adwis)patiiptefera-
arly preferably between 0.1-5%, (w/w). Within the scope of the present
biﬁ(%?ﬁﬁ% ; rBW&?l‘é?afFYo%S 578 %gaptf’odgbed on the basis of an
agueous solution with a solids fraction of 10% (w/w), 3.33% (w/w), or

.00% (W) Il as freeze-dri d the basis of
BN i LTS PAERA BT T o) PECTAE SR S M PO

def,sisedieddidvariat as e.g. specified above, is normally dissolved in a
e N R U BT AR, e
and mixasioir) a second step with the active substance solution that
Coggaiggetlgre n%(r)]yeb?ﬂy(ﬁlii%ﬂga saccharose derivatives selected from the compounds
lactosucrose, glucosyl sucrose, or maltosyl sucrose or a sugar mixture contain-
ing at least one of these 1,4 O-linked saccharose derivatives is / are dissolved /
suspended in an aqueous solution / suspension;
¢) 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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body derivative. The solution / suspension is then adjusted to the required

W@%&agpg 365 tent with purest water qQra suitable buffer So'”“}%?r@%b@s@ﬁlsm

to 11, prefera- bly 3.5 to 9, and particularly prefera
The present invention consequently relates to a process for the production

WicReRYdHeig Ghataciarspenindhah 2t @yiantibeay poianihedyarried out by

derlvatlve 5 dlssol%gl in an aqueous solution / sus- pension; b) one or

SBHIBE) ARG R B HEOHE TSRRRSIOB NGRS F SRR NG Friot L 20°C

(ilnetesHetasap BHIERS)/ FHUEHRSBy BEIMEOSYIRICIQSR QBE/SEREAr Mixture
contain- ing at least one of these 1,4 0-linked saccharosc derivatives is /

are dissolved / 25 suspended in an aqueous solution / suspension; c)
TWhErEGUN avdbedyHar aRTtkervwler ivativesatorh H @t litkes sacehai@seontain-

derlva- tives or the s ture containing at least one 1,4 0-linked
ingi AR et FyHTEE é‘?@é%?%&&‘?‘%%eﬁ&é&lmﬁ‘duﬁéFQW%B?&H&?%W suit-

alslespensiansutbest: ake teibhedGrthtie salilion FISUSRRIISION TROAIFIAGix-
one qor more 1.4 O-linked saccharose de- rivative(s) and the antibod

uRRBGRERdR s N Ol RS Davs P88 v BEY jEeLLeay ontain

oM¥heradhremlbning dit@ﬁﬁﬁsrl§@9§aacﬂéw&@,, WBegepnehdndaitR@it ghplscation of

carrled out by spraying, the corresponding soluti n/suspensmn belo
P U SBOTESOES G BHe R SRARSTE) HAAE SR SR eton.

Vﬁ%ﬂpﬁi@é&)ﬁ@ﬁfgﬁ@}rﬁf&iﬂ@é,@@ﬁ nibdusacahsr eresdesiviadivecinaytialactosu-
form part of a sugar mixture ont in- in tleast e 1,4 0-linked
CROSECIEIONE RS IOATR ek BRSPS BB PESHER TR SaHEmRBe Biglapion to the

tdmp(wrggs frRiod. Seaasibeskpo siore aesai tin tiDefotons '/vashprsﬂgamm»(-ss%
side linked saccharose derivative, ma
(A BHART R Db TG GRER G R LA N e speci-
flathesebyutheGidei®onaSapalibbiionaaidlio IRIHr)astthayaittbachstitgemts Japan
erred, artlc arl owder roduc the sco e of the .
B TR e Sty T Sbdp i HAOER g, e 10%
(Wﬁps&@@%%e&h&mﬁﬁg\»t&erﬁb&xéh@lﬁ%ﬁﬂhe@ﬁb@@tﬁw&rohe sngalaticnure is
total sugar fraction o co Sit] 0,> 40% (w.
PRV ) B KRR SRR Ty Do RS0 LS90P)
o}ﬁrH%Xaahibaaassgaﬁ mixturepapedhich contains at least 88% lactosucrose and max

10% (w/w) lactose and saccharose. Sugar mixtures consisting of a combination of

glucosyl and maltosyl sucrose, again preferably in combination with other mono-, di-
and/or polysaccharides, may further be used. Sugar molecules that are suitable in the
sense of the present invention are consequently those that consist of glucosyl and mal-
tosyl sucrose, saccharose, glucose, and/or fructose, whereby the fraction of glucosyl
and maltosyl sucrose in relation to the total sugar fraction of the composition prefera-
bly amounts to 25% (w/w) or more. According to a further preferred embodiment, the
respective fraction of glucosyl and maltosyl 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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15 fled as Nyuka-Oligo(r) LS55P (abbreviated to LS55P) of Hayashibara

hoji Inc, Japan which contains at least 55% lactosucrose, max 25%
V?v?fvéﬁé&%gs% and max 10% (w/w) satcharose. According toP& FiR/004807
preferred embodiment, the sugar mixture is preferably a sugar mixture

(WY@%@&?I'\A}%@'Q@BQ ls§88§a,@9&5$¥1'1a3{%d tod%%&&ég saccharose, and

Hayashibara Shoji Inc, Japan which contains at least osucrose
nghanerashen MG piyn elaetssanthtfusiesharose. Sugar mixtures

consisting of a combination of glucosyl and maltosyl sucrose, again
1prefe(ably in combination with other mono-, di- and/or polysaccharides,

wapdiirtaet pentpssiShgal Mmotdinlied shedharessuitabiativehe sengerahixture

HIRRIERERNINNERHON 278 $OREE qggéﬂ%@éo&%}"i%?v%oﬁstiﬁé A glue O?ﬁ{%? dion
mal- tos%l sucrose, saccharose, glucose, and/or fructose, whereby

torheslsie ﬁ@@@&ypﬁwfrﬁéﬂ/@@pﬂ%% {wrelatioefecatip botalesng@fo and
oliactiana! e cameartion RIRIRER BBMIRYS, B 20804

\ ) . \GIVV) (ir MN9Tation to
According to a further p bodiment, the respective fraction”d

thirsebdy| ontem AfdbyIselisios o nmenmco ‘et heabiaBIbhwmuvofsuheitotalcon-
c%@ﬁgﬁa&ﬂ%&ﬁﬁpﬁqig&ﬁ%ﬁ?(ﬁ%ﬁ@zﬁﬁﬁw %%g&?ﬁ%sn ttj)tggt\%% a@;p Pand

ture used is a Coupling Sugaf(r) of Hayashibara"Shoji Inc, Japan whi

Tree Bt eRr dorabhthieie egndhit 289y Glocosylianidrinaitoyhbly between
OSMCERSES d%tw@%g, i AR Y0 (YSRGS aa%dss?égf?&%y‘%

Wspension t
between 5 and 9% (w/w) glucose and fructose. Also suitable in t eense

berdriedpresetheirsittioh iBcapavter rpmpesitessrassdrdindCoupiminsugan de-

S{r:ofbavashi i ' 8t 1628t WOhe dri
¥2005/112996 3%%%%%%8%5%3@0 (P\ﬁ/!i/}cv%/:)(g glfl?cl[:%%a /a%\%?)c?rg %thé(l)\é)yl” dried

wdiighoalendriaannagisnlibsodten mps s Haeb shanorresombing thande0oom-

pbaiyehglucose and fructose. The adjuvant content of the 1,4 O-linked
saccharose derivative or a sugar mixture 5 containing at least one 1,4
O-linked saccharose derivative in the solution / suspension to be dried

0% 0 0
e L A

driadponvistine detaibed shoneothradsiintrinthaidpenslil whismrigdhe solu-
ti6Re Al SHRSPERISeNc6RRIRIONEaMDaY %Wk%%%&?&ﬁ%@oly be-

normally amounts to between 0.01 and 10 75% (w/w), pre etween

tweg Shad QK Y b &ttt raal opetet Al hedvesseh o oot derdvatvs sy gar
nifktlation e selidacomentPUhesUUtRIRLSUSRENSIAN L0 AR dled: « a
On the basis of the powder compositions according to the invention de-
further preferred embodiment, the present invention relates to a corresponding proc-
ess, characterised in that the solids fraction of the solution / suspension to be dried
contains between 0.01 and 75% (w/w), 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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scribed above, the skilled man is able to produce solutions / suspensions

w9 Resdrieghwhich, after drying, particglarly after spraying, yielgh,00s/004807
corresponding powder com- 15 positions. The present invention also

consequently relates to processes for the production of a dried powder,
pasidasoribedabbwetlchaxdaterisattin thadthe lsalidseoniérd-omiteel saheharose

tion /.suspension to be dried cantains, hetween 25 .99.99% (w/w), o
e S R RO R, T el et deriva
tisaedhadrbsst ddvative pracfaghty rhittucenco taiding %t (eds) . omel h 0.01 and

46’%'g@%ﬁ%%%%ﬁégégo%g”gﬁ%ﬁ @éﬁf%“%'i@ 19,3 Ml urcé’éeafrelér%%ed preferably
embaodiment, the present invention relates to a corresponding proc--‘ess,
siphgedctetisetyntheatuine cfotlds wreigliop et theagedutidithe sudpiasion ospension

dried i .01 . 75% (w/w), preferably b 0.01.and
oS TIRR AR SR T Bl en A

sipmtiboskessisrantibody 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

Dep ety wivie gloatdeastconsliBg) tb, the divkedsaac Hesasecd etivativhosaution

sugar mixture coptaining at.least o 4 0 linked saccharose derivative

R S R e e T e o T S Y Ay ome
oomantiqddymlerivatiel asophzatibde edicalnac tivd/sulbskancerisrqseldsicEde adju-
and dried..preferably sprayed, whereby the sum of the weight percen .

S el B SR B i
asidlstimd/bspsl Yi@12005/112996 39 PCT/EP2005/004807 pension to be
dried with a solids content a) of at least one 1.4 Winked saccharose
derivative or a sugar mixture containing at least one 1,4 O-linked

Theethatiose despastivetoftet deimd 609%etiviev)) padanaiiy hetwestiBa nddriva-
tigg%s(vﬂ\évr}n%% gaﬁ)'g 19@% ésqoﬁc(gv W& %@EP%Q ?{436'[- d saccharose
‘t’ dr
erivative is produced and dried, preferably 5 sprayed, whereby the sum
defithai veeig hat prceniates ofittensofutioleast suspefsibhinkedcantbarpsaaleriva-
ti%go%e%{mw &%‘%ﬂ'é’!‘ gf cggg 5P |1lg§r e %g]@ zﬁRf%}f ﬁ@i&ﬂﬂﬁ@ /or?{@t%ins as
suéﬁensmn. Depending on the powders according to the irvention as
ottescriljedaatsoUdctipeeseititiorent®n sispepsiomtnthe thliddsadocomlipesss fr the
Rdhsk sresieptadationgiy, canta O MOLE BANMAERIER Yo luti
péompé%‘t{)% a juv’a%tes an(}%%%ongor mi;Eg salts, %ﬁ% aéj%;-g% oHon
/ suspension to be dried contains, in relation to its solids content, a) at least 25%
(w/w), preferably at least 60 to 90% (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 deriva-
tive, b) between 1 and 19.99% (w/w) of at least one amino acid and/or at least one
peptide, and ¢) between 0.01 and 74% (w/w) of antibodies or antibody derivatives.
Examples of suitable adjuvants, including pharmaceutically compatible salts, pep-
tides, and amino acids, are given under “Powders according to the invention” in this
patent specification. Anyone 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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vants are chiefly amino acids, peptides or their salts, sugars, polyols, salts

W@fz gqﬂrf'&ggg\c_ids, and/or pqumers. 1?0The soluti.on / §uspen§j819/é92l885/004807
ried, alongside a) one antibody or antibody deriva- tive as

pharmaceutical active substance and b) at least one 1,4 O-linked

m3A0ERATeIRatIRY VAT YR PMASU0SS IXIYTErGRRIRINIRE atlaAst PNidifY suspen-
O-linked saecharose deriva- tive, preferably contains c) one or more

sighyih8adiifd-and/or peptides or proteins as other adjuvants. The present
invention also consequently relates to a process for the 20 production of
dried, preferably spray-dried, powders, characterised in that the solution_/

ASEREIh A BB s Eoisirie R e o SeLEiNHS BEHRISOR) A e Atted,
aldR¥si dyvinleast e aly @t EREH GELED 036 darMatiobdleasikaneilktire contain-

O-linked saecharose derivative or a sugar mixture containin% at least one

ing A1 ACHRKRRF Jat ARISS dRrRAI AR B BEN Gt QY Y S YYGNENARIBF AL 8
a IRRS1P A8} AN OGS/ Q1 3 IRASH O BERR PEPHIR . g £ hRANVEE RV RIY sol-

. and 74% (w/w) of antibodies or antibody derivatives. Examples of suitable
idsdiagHAtSCoEIGIAY BHEFRh At i RATK) - JBRIpRtbIeAE Litst BEpO e (), of at

1camin aciie. aiRaI Ve kides dBaviRsReCarsinaniaihe bventny 0188 one
patent specification. Anyone skilled in the art will be able to produce

| & upsAdrfs M HaREr S ity to A EaT e WIgHORREAdNE Shisrlsteiy, and
cfhatdhe somplihe selign3 Masdipos Amestiia e vaaxela0%atnibuidaetive

the fractign (in relation _to the total sol- ids content), of antibody or an ib%d | to
1

sehstrngsyd BrisRttaneod. aBPesy aiegd s HrAENE Hsosh BALeE

nfaxliTked Gagshaiess ¢ el aliveo® iR SUJATRINEIE So66aRto B et 108st (w/w).

one 1,4 0-linked saechargse derivative amounts to 80% (w/w), the skilled
A5 HEY T GB Ee Bo SAE DB e oRRB U AN oy B EFrably

biNspraOUeyiwenal RMdjaskcidsweiiie salitiian irsusgen-vegniiothkedigd of the
Accarding to a further preferred embodiment, the solution / suspension

SOSTRO8 ARSI Bl Dt b e S5 R DR Lo (o

tAUGRHNGsiEATOMtaib Y at Ieasbane dedvalHiaketbsaccharasel desivative and

B U0 o FAPGR0 S e SO 5 RS R are com

t&amaias Rhatdaast 2590 i) speeharablydatileasteoMioBR9a¢v8ory, ofat), the

least one 1,4 O-linked saccharose derivative or a . suygar.mixture containi
SEA e ka1 e e e L DRl e sion Sus-
péRsfPto(vd \wief isoleucine, and

According to a further embodiment, the solution / suspension to be dried, alongside at
Jeast one 1,4 O-linked saccharose derivative or a sugar mixture containing at least one
1,4 O-linked saccharose derivative, contains one or more tri-peptides, particularly
preferably tri-isoleucine. Solutions / suspensions deemed advantageous are those
whose solids fraction contains a) at least 25% (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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c) at least 0.01% (w/w) of an antibody or antibody derivative as

RCR gical active substance. TQﬁ: fraction of antibody o, i 951(%/004807
erlvat?ve ?Is then preferably 0.01 to max 74% (w/w), whereby t }gﬁsum of

the solid fractions amounts to max 100% (w/w). Anyone skilled in the art

7Aévnl_@exaplgﬁ9@;@@lug@&mra@pm P fd@ﬂg%&ﬂ@t&#&f@&@*@?ﬁ@ﬁ@hcﬁﬁgﬂ*ﬁders
ying, and to adjust the weight fractions in such a way tha the sur the
o1 TN STEIA Gt PO Y VR e At G TLAREe™
aliothigster fﬂé}SC!/ms/oc%ﬁ/tﬁhmt)]}wl%tm@gi/a?ﬁ(&B(iﬁﬂoﬁbldﬂi%ﬂwlﬂﬂg%dmLB'()11$ds con-
e.g. to 10% (w/w) and the fraction of at least one 1,4 O-linke ccharose
R P R e RN S 8 s D AP Tachion of
aSRaehafiesgdderivaitde atuderisetd 3% (W/vY)a Kig20rkiled ratakiopst least
that he can add max 10% (w/w) of isoleucine to the solution 1 sus-

0 %?é&-k@qbeéj RS ?Wés&%mat)teseaam?ma? thibce ﬁbféw,a the éﬂ?ﬁﬁ%ﬂ%ﬂ knows
tisigspensiaddahs doed (wiongsidepapbtieastereabl @-dnkadsargitagsRirticu-
derivative or a sugay mixture containing atﬁleast one E]%é? 1,4 O-linke

lagh O BaR ARV RRVRI AT EARE BIRE PR TE MR RERIS b hkittmglpucine, to
tHered@ueiblyoir sispteistineo Seldtensptspensipns«eemed advantageous
are those whose solids fraction contains a) at least 25% (w/w), preferably
60 to 98.99% (w/w), particularly preferably 60 to 90% (w/w), of at least

AsngrdadyOrdifeled saadharasedr-toatdeceraadsugRl mbkitieh e entednifigdtpres-
least one 1,4 O-linked saccharpse derivatiye, 30 h) between | and 19.99%

O B b SESPLR s S0l rEPEBHILY cos e i) BPEEhLy bret
efibligaSurinescSuigablehpefetidesterns e kierablydriscleiliehenandie) ade of
. least 0,01 % (w/w) qf an gntjhody or antibody, derivative as pharmaceutical

RO S LRHEE ORGSOt ARG Kt GRS i o

tal@0%6.(w/w). The fraction of the antibody or antibody derivative then
preferably amounts to 0.01 to max WO 2005/112996 41

PCT/EP2005/004807 74% (w/w). Anyone skilled in the art will be able to
Theoolptie warsérpanting pesveiarsostiedt v aeushititbadight diadvdp sl tni sache is

& way tlé.lag the sum of the sotliﬂt\gr?cti{;)ns amou ts.to m th.O% \{V/W)ma also
RATEPe HEHALS CHRCTATSIER RS e 'rotaf eTne aBRn it 6 BRemiy B
cantshod\idéryatiye amaunide. ¢ imd0ve pwndeapdoiheticactich of Sigfersibility

Ief{aﬁt PCFF ‘1)&}14% Orltm ?dnsoﬁcs%h%roosreaderivat(iavse or a sugar mixture containing
A5t lesst one ]?L,f GoKed SHREHArSSE etV AtVR MG Unts to 80% (wiw),

the skilled man knows that he can add max 10% (w/w) of a peptide,
5‘Err%fecrzalz%lr)[ a di- or tri-peptide, particu-

Spray drying is carried out in conventional spray dryers, such as e.g. in facilities
manufactured by Niro A/S (Soeborg, DK), Biichi Labortechnik GmbH (Flawil, CH),
or the like. The optimum conditions for spray drying respectively depend on the cor-
responding formulation and should be experimentally determined. Air is typically
used as gas. However, other inert gases, such as nitrogen or argon, are suitable. The
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
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larly preferably an isoleucine-containing peptide, more preferably

W |§|€b(gl/?£%| e, to the solution or suspg«gnsmn to be dried, pref%r&g 2005/004807
sprayed. 10 As already noted, it is advantageous to produce and spray

solutions to be dried, pref- erably sprayed, with a pH value of 3to 11,

upPteierelly g&dmlyaas W@,U&Hé‘nﬁiﬁé;(ﬁ{@éyséagﬂﬁez BagioiRer Aufieen-

ﬁstems are known to the skilled man. The use of inorganic or organic

erg NPERS R S BISHTHE I MY IS v D s ip Risdenahly AR 4G or 40-100

pggg%)ggafgﬂg(pm@mgm@d;gya@’t @J@@r&tq@%@_tent for each antibody or
antibody derivative is typically determined experimentally. Preferred
formulations of the invention may also contain a further adjuvant in order

Tl QdEpREOYE ROWRehPIpREies SuhasTsisnersbiliidGandfleiditiomitally be-
retention of superior aggregate suppression. Spray drying Spray drying Is
twesid sud ihoé)dﬁl/éﬁﬂoﬁaq eply Beympsnditrngd ﬁgnf?ﬁ%wm@gas ¢.g. around

3 manfacigd BN MSeehanewDi: BushidahoresunikBmbblao mn,
(Flawil, CH%, 25,0r the like. The Oé)tlmum conditions foy spray dr

SUElS AR et/ a3 B SchBh ML R PBARY 96 Ariufatioh %@rﬁﬁ%{a}%r;g%f around

o0 errstimaniaihidetenmined nfih i dyBisrRibenusast angral HgwaNssI Other
inert gases, such as nitrogen or argon, are suitable. The spray drying

temperature, which means the inlet and outlet temperature, is further de-

TiRrepRsdidepandinaonihadenneletiaise TshiyiGbibenagtirisHRsERE eub-
used and in 30 each case depending on the stabilisers used. If is usual to

josisdetarhingsenengsaHs i BE SRISBE NEhe FOS PR SIS R Ak igedard
rd01884ywiol 28 cRNBrRIANSANBRN theesenpe:of thennreserhinyendieiereby to

_were performed at an inlet temperature of around 170- 185C and angfutlet

inpgpRyE R0t dhsrasHMD B SR R A BOBUA BRORETHE P friigtass tran-

stiesAPRIAP&atfd g A6 GnarefRREIb Ayl 8ie, 2BAdaMLatiet BB Rekatdring
of WO 2005/112996 42 PCT/EP2005/004807 up to %2 C, pr,gfz{ablly bod
PIRSSEBFRYSHBp SRRHG DI R AR PALRET B A &Oﬁe%ﬂ P or antibody

dBHREeaed Y CnbrassHIB@hayomat AR IHR pekaprateraitiatosindidicedformula-
40-100 psi, e.g. at around 30, 40, 50, 60, 70, 80, 90, or 100 psi. 5 In,. .

SRS B AP 5B S A5 Ry e R 8B AR sonditons (o
1Rty dartwaan . ank eRnitop, prefesaliyabriveemdbibiand @dtent of
ml/min, such as e. .aro%rlld , , o :

the powders to be reduced further, despite relatively high initial residual water con-
tents after spray drying. Surprisingly, the adjuvants which are an object of the inven-
tion stabilise the proteins in superior manner in the preferred formulations, even under

non-optimum process and storage conditions.

Freeze drying

Freeze drying of aqueous solutions can be performed according to the description
given in “Lyophilisation” by Essig and Oschmann (Wissenschaftliche Verlagsgesell-
schaft, Stuttgart, 1993). The therapeutic active substance and an antibody or 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 genet-
ally 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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3 ml/min. In this context, an aspirator flow rate of 20-40 m3/h, preferably
“§(g)-4(())5m::32/g, such as e.g. 38.3 m3/h, and atomising flow rates Oflg)'3-()25'%04807
ms% pré ePany of around 0.67 m3/ﬁ? 1.05 m3/h, and 1.74 ngg;%wgvé
proven to be particularly suitable. 10 The spray-dried antibody or antibody

aHBHYAYYeAlRIFBH AHRAS ARY w@@%@m@ﬂe&t%tgﬁw%peﬂ PenlGure of
drying (after-dryl,n%&.)ﬁThe purpose is to obtain a standard residual water

seisphémediontLingel b rawKstakaten a5 20w NG batier wlrbiop tith a pH
VIMRIQYe hethithe:active o4 Qﬂ@@e&{%&a{?&}%}’c&ﬁ%%\{’@%% RETER.5UERd in a
ISpersIol

as glass tran 15 sition temperature, fluidity, an ibility. The
Seels B R HaminGhrobEien mEmably. dbrElin Stith RIVIBhVEARE Of
a%am@%?f&fg&etﬁmimya?mgm% SN RLYEAES PaLSIgnfigan harticu-

increase. The spray-dried active substance formula- tions are preferably

Igstg iV AL) i Sobsiotr! dndhaoraitaieisly comemoRyifhladaal solids
cERlRtive Rl hnidity) 1 The mr(qr/w?gppé?&%g eaples 18 MOIBHIE w/w), and

content of 20 the powders to be reduced further, despite relatively high
Pt rs kg rheswetaitd hred §pR%p @W/iwY. Surprisingly, the

adjuvants which are an object of the inven- tion stabilise the proteins in

superior manner in the preferred formulations, even under non-optimum

Thotelsderireedhandiesrtibidins st aiingrveasisdighrg efyer, such as

tRO8RIE SO EatpBitoRer I PIMecharerdingd b iNRIERREHNHAR CUHER iR k-
“Lyophilisation” b% Essig and Oschmann (Wissenschaftliche

DY RS R Bt it Peguagurhis inerRigntRIsERRS ABlaneR cake,
vaRGaBBHDRRY RiaRK sty AR AR AQERalsRaAS diRTHAS Aacess in

agueous solution or suspension. Considera 30 tion should be given to
et eRisHR R SRS AR AP Falues. In a preferred formula- tion, the

antibody or antibody derivative is initially dissolved in an aqueous solution
with a suitable huffer system. The pH value of protein-containing solutions

Thesmuneraiiy srdmthadracre el S e gip Bitaliy gpiiniind Ay prensraly range

Heaiweae 74 and 8100he, Prtralneyaf diecsRILBIPT Must-ne-sethefoMedhressure
above the isqelectric point of the WO 2005/112996 43

PBEETIRBS A6 HesE? darEbyay PartEug Takt eative. iRld shand fter their size
QAL HE & adib aiRt Prat BB Q4tiSHE RIS BdipMARISHIS difselvedta sec-

purest water or a suitable buffer solution with a pH value of 3 to 11,

Preesatlsy B8ne Gl arEeuly BrRRIan 9 6818 B Ui gesidual water

content of less than 2% (w/w) in the formulations and thereby to improve both the
antibody stability and powder properties, such as glass transition temperature, fluidity
and dispersibility. The conditions of the after-drying process must be selected in such

a way that aggregation of the protein does not significantly increase.

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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second step mixed with the protein solution. Finally, the solution with

WBUESIMARter or 5 a suitable buffer sollhltion with a pH value Ofpéit%}%os 1004807
preferably 3.5 to 9, and particu- larly preferably 4.0 to 8.5. is set to the

required solids content. Suitable total solids contents are between 0.1

roafk R0 %o(w/vi) prefaibly dedererdiany ¥ dwindoaathcpastienasIylister
preferably between 0.75 and 15.0%vlw). 10 The solutions are thfn
PATER SBSUHBE SR AR RO S a BT e it HRSHOGar selected

foahtislioR ol O Erpsitesrdr? o thamifastisieehly tapbwGdrsistven after one

Gefrjertrock- nungsanlagen Gmbl-I, or the like. The product is a
GROML PECLIRHRE o lar A LT RO Bfore AL T Ca -
teid thamltgduceminlsizgtin a suitable process in order to obtain a
polydispcrse powder. 15 The temperatures in the freeze dryer are
experimentally optimised and generally range between -70C and +100C,

Thecfathiynbelivean 05O anmh+AHICd Refesierpsessuls c Rargmete s épifdecin
freeze dryer are a pressure of 10*e-5 to 1013 mbar. After their siz

Py SRS frlQ AR O (SRSR RS RSURIIL RO TAES, BaTSr8ratsigyy ormulations

spdbiasierito sabséhcand gejifledsyfoen{afigiciviaglo ThRuprpesatiSHevcess-
retain a uniform residual water content of less than 2% (w/w) in the .
AFBRHFR GHLOEh G L ASERPED THBTb Bt e A Seg g oter inter-

fAeeyvsier PIapertigs:cpdtbd flrssbianbiion emparatsialitidityrandrying and
ispersibility. The.conditions of the after-drying process must be selected
S B A S SO 1 S RUBEL 1o G SR Oroge, the
ablencass. tRb fsbnpitigholife spebyodfesteny povedefstoronmiaionrsaphesgation
rotein-powder fo tions produced within the scope of this
((?C%EM&E\% %f?&gi{ﬁ#%wa%%&m%ﬁ of less than 15% (w/w), usually
less than 10% (w/w), and preferably less than 6% (w/w). The spray-dried
rotein-powder formulations.also 30 preferably have a residual water .
e R A AR N R
fanthmost rafe raddyHodive eadiice ahel ORI WY gpmudatiaiferwittag drying
low residual moisture con}gnt 9&%?%”3’ exhipit imerov?d g,%asl%ilit durin

alb%CtQ_ apartilalsst%)r A9&h n under arl or%/%,edi%% Ci)tions.

O‘(?Yry protein-powder formufations acc
Tiheugkepiondien mokatseespeciatyuny grosgypial yi.axotiel/(térid toound 1.8%
a?%ﬁ%gﬁg iStué% i%%n%}ggli’;e%%r\rlnvu a 1(())91?,/]11:1L %ggg“ads'td' to around 4.0% aggregates
in pure protein formulations. Under particularly challenging storage conditions (40°C,
75% relative humidity) of forced storage stability, the preferred formulations show
clear superiority (aggregates of around 1.0 to around 13.1%) over the pure protein
formulations (around 18.2 to 18.9% aggregates) as well as over an analogous refer-
ence formulation with trehalose as adjuvant. This advantage becomes particularly
evident in the comparison made with the formulation given in Example 4. The addi-
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 trehalose described as a superior stabiliser are able to protect the pro-
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ronment. To avoid this, such powders are usually stored in containers
gj %ter packs ensuring exclusion of airborne morstureCT/EP20O 1004807
urprrsrng y, it was found for selected” formulations of powders according
to the invention that the powders, even after one month's open storage at

tefi3 Borelabive: @ifi b iMdiy pretiisiabiel Brlgiy cohdeitbhpia- diehhation w1th
stabrlrty and Inh?b hility. The stabijlising effects of the adjuvants described

iSRSNI SR hr gt tRa B otk KERME xR RiaiR g atflrfig sprsyr -t

1sdrMhlaﬁuanfd>ﬁf@nag@1§°ure)p@p&%arfwwlgtleaﬁaraﬁrgw&rleddﬂ theakBeRge-tri-

. of adjuvants f ates to a large extent. Process 10 dependent
ISPJerarees by %%%%&%%@é@%ﬂ%@ﬁﬁﬂ%@f&ﬁe %Ss.rwai Ui for-

mfAGE5108ERYsa deragateatinn Gup:wrarﬁmdsﬁrﬁ%ﬁh@gr@%e&)s@@Bnglongmde
spray drye%g and subsequent a Cfer dryﬁg to.around 5.8%

SR ATERRELIO B O BRS op SRR tE o GEHE ST 1 Spabhgingeative of

fdey draieeane) b Redieing Gives Nisede: passiteiAagBIAlian olehaspipetsated in
11.8 to around 18.9% aggregates). 15 The preferred spray-drie

LRohubaedBiid o tibink ﬁﬁ%ﬁbﬁﬁ?%ﬁﬁa@%@t tﬁﬁ?@fﬁ%&é&%}%ﬁr&%&f, lac-

tc%[@t@@éenbﬂib togadusaithedpation ahagyiegtesalier Sagasng for pro-
and tg thls to a very |?W level even under a variety of storage

AR ALRRIONS aHARY and subsequent vacuum drying, only
around 0. 5 to around 1 8% 20 aggregates form in the preferred

ations,_in contrast to aro nd 4.0% a ates re protein
PO 0 UHe AP R A SrEvs RO PRI o desailis
i lediv tha® (@ﬁ}é)\@éefﬁ reeh S rage, stadilty hlhﬁlﬂf@& rz[BdafWﬂmﬁatwﬁgmﬁcant
W cIe superi regates of aroun around 13.1%
ST IS BB A AT G AL 1 3 SO B T i el torm
uascp yehchmalogendargfan 2y conaliaomulaigopvdieirehalaseramd 25°C).

adjuvant. This advantage becomes particularly evident in the comparison
made with the formulation given in Example 4. The addi- tion of

Afidselputiinationhie1spray olufiun waes tm&ig&y’ﬁ catamgip wemitidof thed0°C
aer ropertie ders. Su h

R T e T
plagiosugipae:atistitipiltisolbydine, aparvgaladyt&HsS Raenuhdritisioleiciie aggre-
Welaas LS9QP and tri-isoleucine, ﬁre abIet safegu ardt ﬂg é/n o
S BAUBN (5 PGP A B N BT IRS ATHAGe| 15 bAtEe

gaggyegates) and hydroxyethyl starch (around 18.6% aggre-

After vacuum drying followed by four weeks’ storage under dry conditions at 40°C
(vacuum-dried storage stability), the powder formulations containing LS55P and
Coupling Sugar are distinguished by low aggregate contents (around 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.



10

15

20

25

30

gates) used in combination with tri-isoleucine described in WO 01/32144
Wgc&rogilgﬁ@t@éte-of-the-art trehalose deg,gribed as a superior Sta;t?flf“?&fzﬁd?omsm

able to protect the pro WO 2005/112996 45 PCT/EP2005/004807 tein

from aggregation under particularly challenging conditions in combination
L9GHP (RoEylaticingeiatl hedknhh-tHasolevnedandtaionyiand W8IAD of

LS90P-tri- isoleucine formulations also a g)ear clearly advantageous over
arguaded RatBsntia %%?eﬁ?eﬁféeréﬁﬁmm‘@ééé@oa&gg FefERy R8P W aggregate
c&@&@t@%@wlq%%&%@k&mig@ RuEven (8:851:3gNegateskobBIS dfter

even mare surprising in that LS55P, alonégside saccharose, also contains

thifgs 19 o8hE' | 8GEs HRASTIRPRIEIcAS @tRaPRehedtive Tand R aaternle con-
tehd WQ‘J@%‘Q&M% IR RIRISH ﬁa@ﬂﬁy@ IQMEfHQrEﬁ%Hﬁ?I)ed in
LS55P by the 1,4 0-linked saccharose derivative lactosucrose. A high
fraction of lac- tosucrose in the sugar fraction of the formulation is even
AR ROMMHAGL QWS Ol e 14t tRipuialiity (Segils APHRTIAGtRRSR5°C (1
Formulations which, during relatively short-term storage under kﬁartlcularly
maat AR kBt TBedfisd ééﬁd&?%%r?éﬁggwmﬁﬁ' {9, and IgG1
(1aepeyhane éhsianilicarhovaRilisingggieskOudhR i ¢arpiated Rioie sroxi-

stabilise the proteins in the long term 15 under much milder standard _
matsly e samgilonMMg ke gant 4R Hphiadteessoe highfiagnambbiction
(HNRAWEY by, four weeks' storage under dry conditions at 40C (equilibrated

storage stability), the powder formulations containing LS55P and Cou-

pling Sugar are distinguished by low aggregate contents (around 1.4 to
L3R LS 2NORER), B URNIRAVRARSA MNRADY S PLIGHY 3.8 um, a

powders (around 11.8% aggre- gates). After vacuum drying followed by
MdP whaksist@ré genunddradipepadidierfsaat 40 Cf pvawud At trieitestpragelrying

stability), the powder formulatign ining LSS5k angd | 25 ling. 3
S S e e S e g ol

layredate $)llipartivdéarytingomiarison vidhtperenpootbii povage ren@admydcondi-

.13.29 < ) 0%),,i cin %), and 1gGl (10%)
i orn g?a?%%ﬁ%ﬁ?ﬁ%ﬁ%%@ ?gazrg%%%gof& a%%rtl 35% show

aggregate contents below 1.9% after vacuum drying fol- lowed by filling
L§ggﬁ %%%%%%Qo@@o%@r?&%i "IhS FEPERYIISAMISRBLGRS A Anlofticle
fraction of around 28% spray drying show aggregate contents below 0.9 and 1.1%
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).

LS90P (80%), tri-isoleucine (10%), and IgG1 (10%) formulations with a MMAD of
around 4.8 pm and a fine particle fraction of around 53.2% after spray drying show
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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WO 2005/112996 46 PCT/EP2005/004807 LS55P (80%), tri-isoleucine
W?%%%)lﬁ@ IgGl (10%) formulations With a MMAD of aroun%é@&&@%(ﬁgm
In

e particle fraction of 58.3% after spray drying show aggregate contents
below 1.9% after vacuum drying followed by filling under nitrogen after

tetid &R160 RO ENnatOreULades AryrTeRditiensiadid 40 tBE Mavich PoGalaBs range be-
aggregate con- 5 tents below 2.6% under dry storage conditions at 40C

L OB ARG B TR GRS G E P AL S M 2800 PofAlge one

mBHIRY B RPEE AE AbumPIb S ORE SRS AReEHed the 98 ulations
(80%), tri-isoleucine (10%), and %@fbl (10%) formulations further show a

spesv s ghay st Ebstehop Bl NI Dt dws Giorodihlel) the kavhanbahigh

ﬁﬁé%@c@ﬂéﬁ@ﬁ(@r@%ﬂ'@@%%% ligh fine particle fraction (around
59.6%). LS90P (90%) and IgGl (10%) formulations with a MMAD of

around 3.8 m, a MMD of around 2.8 m, and a fine particle fraction of

TRQH AR AITH SRENGAY B8 &K}f&{\{iéﬁgrﬁmeﬁo(ﬂﬁi%ﬁ helRibhZhave a

and 2.2% respectively aftér vacuum drying fol lowed by filling under

mpdioyparasie stree(dHd Bhret lnso s’ 2orayeptaideblinlessribipntibhsuay 2ap be
8¢, 25C, and 40C. (1 ths' ili 0P.(80%)..isolaugi -

s A o P Sl B e SR AU MR ording

toattauing 2fivm dpray dnyirag phowlagogreghtessshenisShalovp@Rrably 1ed9shan 5
respectively after vacyum drying folloyed by filling under .nitrogen after

G e ISP S0 ST ey AL P 515 SEIoos o 4.

arf0faotd pRAeBatNPIHRSHRBIktYin 2BakiEERABO Yomn dhini pateidiinkadO)of 0.1-5
and IgGl (10%) formulations with a MMAD of around 4.8 m and a fine

HiBartiEE A8 of HibusRR B0 Reattaresdy By AYERb RMEgGagRkehe corre-
SRR RelN 10 AndE Wit RPRSHveM AfisH ey v Ring follawedbith 2

filling under nitrogen after one and three months' storage under dry

patistitibrisdta iensgd 26, Thedisodprasgrabivonts sty easd Wffermore

pl%@&ﬁﬁg e RS, QRAMTIRL 3%9&&56‘@ Wndi 4336 reafiveal W@"%wférably
and 25C (open | an 3 months' stability), variations in the LS90P (80%),

taatisol dive pPErovs)adndieferplne pideastikition§Epecified above further

show low aggregate con WO 2005/112996 47 PCT/EP2005/004807

Alongside the median particle size (MMD), the inhalability largely depends on the
median aerodynamic particle diameter (MMAD). The particles according to the in-
vention preferably have a MMAD smaller than 10 pm, more preferably smaller than
7.5 um. Particularly advantageous are powders consisting of particles with a MMAD
smaller than 5.5 um, preferably smaller than 5 pm, still more preferably smaller than
4.5 um. The powders described in the examples can be produced with corresponding
particle sizes through the combination of optimum spray drying conditions and ap-
propriate selection and concentrations of adjuvants according to the invention. The
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 pm, 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% (see EXAMPLES), can be produced.
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tents below around 0.5% and 0.8%. After spray drying, the MMAD values
- tween 3.9 and 3.3 pm and the FPF values betwee .
@%é?&%%&fter one month's open4s orage at around 43% ?éla{a/t%%b gls?&:b&m
humidity and 25C, the formulations specified above further show small
TSR UREKAIALNG the iR ehBdR)aptheréighy Gifine:RHI® Fragin transi-
.(around 62.3 to 67.3%). Through variation in the s&ray drying conditions,
R RPSTATHErPpRiTaI) hiv e rrRRlm ARk Sz e OHR DS RIYY st

52QPLIPRIRS Pbfdessthandd emCcarieuRIBIPFEerAE pokiRe: Rade a glass

particularly preferred embodiment, these particles according 10 to the
RS AR TR ARG S ve DRTeSTH P HhricBrRFET R AbBg v ders
adberdipghanRaticHasy pepieirsd.aieupalticlas vth @raeding pasialesization
of less than 4 pm, and more preferably less than 3.5 pm. Particles with a
AFFRIGINBLIIERS FRRRSIES JIUYVHSES: pRiclSFabYaBNAY SeP OBl SIseopEpIning 2
pRigdbicagic afidhebsmedindartotve £eyse seRNdNGRastIesraiCoupling

mixed with non-respirable particles, such as e.g. lactose, with a 15 particle

SURAE 51 AHesehy AbpRIASPHERSILAB BRERAANE ARSI A0t fe48¢ mB9%e, Pref-
eIkt ERIGred VA Ald eRsT200%i shidk MRECoRIRIErRblY g dkleastadd, «phiflodi-

more preferably to at least 40%, particularly preferably to at least 50 or
5556 DRI SIS HE TR PRGRRPAHEI B MDY, theAHARBGiIRyaFgRIy to be-
rwiepessismanste ghigaeian aerodynamic particle diameter (MMAD). The

particles according to the in- vention preferably have a MMAD smaller

than 10 pm, more preferably smaller than 7.5 m. Particularly
ApBloningeubears powdarsenasisting of particles with a MMAD smaller

han 5.5 pm, preferably smaller than 5 pm, still more preferably smaller .. .
TS SR RS PSP Goep Sl aicina
dwigh refeestloniing hpsticle sized dhraughathe: combination of optimum

spray drying conditions and ap- propriate selection and concentrations of

adjuvants according to the invention. The addition of amino acids and/or
Frépeplidespariiewlarly leads to improved particle per- formance with an

increased fraction of inhalable particles with a MMAD smaller than 7.5 .
PSRty T ANSTIRAFES Lo BlcH SR of ofaBting s>
tid igelewginephaindimadesiahapkblgipatitlesiwitoa &FFpateatgatioanwas per-

28% bl ter than 40% ferably greater than 50%, .. .
FERN e BB QUM A S et SO e B saton

vl dueeophidi 200 06h1299 b & 8. FETERAY PulP8ABET by suitable mills, such as

an attrition mill, ball mill, rod mill, mortar mill, air-jet mill, or other suitable proc-

esses (see Bauer, Fromming, Fiihrer, 6" edition).

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-



10

15

20

25

30

The powders according to the invention are moreover distinguished by a

ngg&%;{%%- tion temperature of at Ieé@st 40C, preferably at '%%SE/E%QS/OMBW
more preferably at least 55C, still more preferably at least 60C.

Particularly preferred powders have a glass transition temperature of at
ro@ash650. embeigla55suam§kti®6dgraﬂet@ﬂaney ctqevdehtseety ding i thiester

ng/entlo ene t? n,ttb s to 40 to 110C. The present invention
PagSESTH stsc BT AL I RGRIS B Sterably spray-dried powders,

contalnlng a pharmaceutical active substance and LS90P, LS55P, and
Cou orC Suga the gI S transition
G TBHENRE AL RL LAV K 5iSTr Ery 8 BoBaH A Bfprotein

fr@ﬁﬁe@fr&l@é’l @t’reéémoﬂdﬂil@tdraefw thef prededracbespboridd presin thaglassons

trans itio tem ture amounts to 55C and more, preferably to be- twee

IR G A BDED PHITERASHIRARSHEY S RRRPEASH oS e BT
danskdin @t@oﬂ@ &m@ﬁ@rstlﬁéaaralsuﬂtablﬁg‘oaﬂh elpradustion &f Aenacliwinat inter-

15 drug, preferably the production o icinal |nha nt. Freeze-drie
R B HE CER STo0 BB b HBAGERE Wy s B Ergh i
thenshing pikverisa; tienisescexdniplesbiliincisd@mpldrfivethinpii®ins gives

context, pulverisation w r- 20 formed in the simplest ivabl
B A1 e o ABBITEABA vial. Te ophilaate cam alag

be self- ewdently pulverized by suitable mills, such as an attrition mill, ball
Il,.mortar mijll,. air- tm|II of. gther swtablegroc esses &?
ntr, 0

ill r
%BE‘? (Ii*rﬁ:ﬁ?ﬁ& rg?ﬂg a&aﬁloﬂg QE% 1IBVSmtl Hied oM fEe e drid © Pro
tefdil Iﬂeﬂﬂﬂahdfm p@wﬂﬂé ftosthwdatednseTthe ﬂﬂyn[ammlnfpggtdgat&smft.daﬁ@a& dry-

rf%r wit e sco of h|s nventlo ﬁ dual Wate({ ,[conteﬁn der
(il /% 9wf ual eYes 85 ‘(§ Breterably less
pﬂﬂacuﬁﬁ'by(wllmueﬂ'gieg‘rsﬁz&dra:edcbmmr(m@déﬁmrmlalamﬁmmiwy) of forced
referatb?l/ J S|du Wé-l'[el’ ({;on ent of I il??isa:t)’
SPAEE A eféfa ?yzf e<s fhar? eElwfw) mos pre?era%
(hetweensh? anthil. 5% tvdve)hfdor il ptivastwitliz louteesiduaiuabists feround

enera Iy exhipit improved stabilit nd stara
Eriot iR R s s S s TN R

amalieoust @spacldiy(iygrasegpics)i.e. they tend to absorb moisture from
their envi WO 2005/112996 49 PCT/EP2005/004807

far superiority

Formulations which, during relatively short-term storage under particularly destabilis-
ing conditions (one week at 40°C, 75% relative humidity) already have a significant
stabilising effect on the incorporated proteins, stabilise the proteins in the long term

under much milder standard storage conditions (e.g. one year dry at around 25°C).

After 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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ronment. To avoid this, such powders are usually stored in containers

jster packs ensuring excl%ion of airborne moisturg. 1A 15/004307
W?é%lf@?r%ggffects of the adjuvants described here are able to protect the

protein 5 from extreme stresses during freeze drying and storage. Pure
Copirip Sigautiensidepeadiieddnihe absercei siadivantsfdow aggregate

Og\ﬁgre ates to a large extent. Process- d%geyidint,factors such as geat,
COUREN §78URY A nbitlra e SRS RATWSRET - FHBBATHIOR FHE RyTe pro-

teROFSQURHORA IR0l ArouNshgrd Ml p aia gates) dgongriiReas elfigingulnidhevith
course of storage, the absence of the stabilising hydrate shell of the
mARGHighasqidiya ol e, fhadsire g dation (20.5% aggregates). The
preferred freeze-dried formulations of the invention, in contrast to the pure
ro- tein formulations, are able hoth to reduce the farmation qQf aggregates .
ThBP e AEHISHAG il o R O EVERy ¥ TSP EUSH Bl e ass ransi-
tiShfRiapEatoraae sonakionsd)ndefcld Raiticelar!y Gl lienging slatade at least
conditions (40C, 75% relative humidity) of forced s(ﬁora e thabiIitg, the
5tr&e EhB AT REPS LIRS BR R BHIR LRV AN LFeRT B Ja bR vention gener-
al{208K80AE H fRIEUNI T D0 AoHBLde8% ) OValthE phde ATedeithses. The pre-
formulations (around. 14.5% aggregates) as well ag over an alg%o Sl
SRR ROIH RSP HERITBY P AT IRt SHABIIeSAC G0 and pulver-
iZRAPegates)cadnany uaians sabitat ucing relbivebe shear tHePoPsosage, and
under particularly destabilis- ing copditions (one week at 40C, .75%
Cryphivg Mﬁﬁﬁiﬁg g?@ﬁ%?% s%n :ﬁgﬁP st |Ii§Tﬁ§f etﬁ%%?gﬂnth?gmperamre
ARG RN D ieins: Slapbdisabie toroteineimtheaddrgg teror higter moatrding

milder standard storage conditions (e.g. one year dry at around 25C). 25_,
TR DO RE o e S TR by Tonr e C
asdofage, proflesiptcootittens atd0 G uiliorateéd Storage stability), the

powder formulations containing LS55P and Coupling Sugar are

distinguished by low aggregate contents (around 2.6 and 4.6%
Apggregales) /paitiedlptydecomparison with pure protein pow 30 ders

around 15.3% regates) and an analogqus reference formulation with .
ARG D oA g SR R oA Rl lcina
dpulyerigatinny arcwatuiondsy ingédilawednhyléaur weeks' stor- age under

dry conditions at 40C (vacuum-dried storage stability), the LS55P and

Delivery of the powders according to the invention

The spray-dried powder preparations according to the invention can be basically ap-
plied directly as dry powder via so-called dry powder inhalers or else, after reconstitu-
tion, in the form of aerosols via so-called atomizers. The inhalation powders accord-

ing to the invention can then be applied by means of known state-of-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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WO 2005/112996 50 PCT/EP2005/004807 Coupling Sugar containing
W§c%\6/§§g%8%gmlatlons are distinguish ql by low aggregate cor}tgﬂﬁ)g%%&qw

% aggregates), particularly in comparison with puré pro- tein
powders (around 14.5% aggregates) and an analogous reference

FRHBURHATD LD RARBIL AR RAUVAN (2GR 299 398084 S 788,049,
owders according to the invention are moreover distinguished by a glass

p . .
ot Q- WA p&iithre srispiladpheers p?éffekaswlatfr@%t%/&,%%é 31, US
3 pogfesabhnatleast 139675 TherglasgiiRprs o miareReIatUre phRawdftparations

according. to the invention gener- allyﬁamounts to 40 to 110C but may
S.

arg deserdpildnBR 447 Mdiidudl £ as8sER HE hld 2 g iSnvention -

accordingly also concerns powders, preferably freeze-dried and pulver-
ized powders, containing a pharmaceutical active substance and LS90P,

Thesgbplaliop PRI SIaE & BSURIRYISuEH: B fiBetaRlehBygmeas of the

inKARS AW E HP HathFSpnRY Hente 4P Cuapshaaie, RekarahlyctoisivwesRe by
45 and 60C or higher. According to a further preferred embodiment, the

mgpsOt s 18 s gePatlighathBuRts 16758¢ 45 Qifiehigteblrdrbilply fge the
RBEIESD 27 MRAHRG® 180t Q Corrptaatinniabtior sedipryvess Jheos™ in-

powders according to the invention are suitable for the production of a

hajss dRRma brpegsreiet i idehs-sattaiH B EiseBlcinal inhalant. 20

Delivery of the powders according to the invention The spray-dried
powder preparations according to the invention can be basjcally ap- plggg 0

AdiBRA aRAEG NGRS b 105 fRANRT BB R EES AT e B P BRI LT
tH@ﬁ@f‘e?ﬂIbln ﬁ@ﬂg&fﬁ}&faﬂghﬂﬁm&saﬁhqurpmig@kat%n'rrgfgs.imﬁleeg (élandi—

inhalation powders accord 25 ing_ to the invention can then be ied by.
A AR L BPAFASEA (HHAIORSCA BB G0 R BB QAo R
céheinveniavweRdhesanpligstie 3. Wyerapeds @i dnbpbneigsthal Welivey @l which
_individual dose from a %torage container by means of zidmeterin

IS PEEES, KSR KA OIS P Bt B RaLsgnaghamber
6 Aosadbed iR HRR 36 Wheb&n A. tlibgeinhadationipedvierimacoe dinghentdence-
invention are preferably filled in capsules (to form so-called inhalettcs) .
Al 298 BTN AL ST RSP0 FROE SHT Bt Vi o mxis 10
with housing 1, deck 3, and cap 11, and air holes 13 for adjustment of the flow resis-

tance.

Where the inhalation powders according to the invention in respect of the preferred
application specified above are filled in capsules (inhalettes), fill amounts of 1 to 30

mg per capsule are appropriate.

The inhalation powders according to the invention 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 aqueous 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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WO 2005/112996 51 PCT/EP2005/004807 Further examples of suitable
inhalers are e.g. given in US 5,458,135, US 5,785,049, or WO 01/00263,

W uzr(%%se{lrlsza?t(sable inhalers are known ff6m WO 97/41031, US %‘?3@@?@%?04807
and US 4,013,075. Further dispersion inhalers for dry powder

StRABRATHI AT B AR SBER s EIPeA &) ABPrdph 414 2utRBinkEd: 467 1R the
US 5,522,385. 5 The inhalation powders accordllgg to the invention can be

skdllpdappncbemefesnd et o imtBaupinsnibenkaes Dhapretertisehrhespology,
ﬂw&%&&r%&ﬁg&g&eﬁ%ﬁ Bhsrelstdisamepns pi4NDRIRES 8598, Fournal of

507 A. Other suitable inhalers are the F?otahaler(r) or

blished in EP
PhAETSRRiS) ASSEACor GRIDSAIMIYe CormoRamsbEtiEhelshes TIRTo K pro-
ahRleTPYIR BRAC UGS RTINS SPIRARIE G50 AR RARTon are

particularly preferred for application of the drug combination according to
algetignersipfrihe arrseRt STiRMEO8Btes is shown in Figure 24. This inhaler

(Handi- haler) for the inhalation of powdered drugs in capsules is

characterised by a housing 1 15 containing two windows 2, a deck 3,

Thmerens Rthrsed he fige G folbaaiand Rtehs rosrtslingetd With RvsRsinp are
aRdixaevin RiagR Vi @&ﬁa%@e%ugmxﬁs aRdRbRBAm e MBe RS RDRGSIRE of

with deck 3, whereon a trigger 9 is provided having two sharpened nee-

hyfeacarhppp aBeh G HibDE RN Bt W EHGn §Tsisabidtanfn G0th préesenatat dyeiocar-
bR, AEXiss e rib RossinhcdestaSnanshal Heaengval bpigstlaforethane,

adjustment of the flow resis- 20 tance, Where the inhalation powders
PR B8 ey MOBINRSRGN Yesydebuirtise Pherarrag!iapisirpestird pbarie ey

behoueiate flediinsran shLe U Ralestash.aiil *maysRlrle 80h2% dMshRedre halo-
capsule are appropriate. 25 The inhalation powders according to the

srmpstionlkaag fulsrepbEespsikeiad plsal- Bl donthihldg of G134 (1,1,1,2-
tderopeliariiies) inhazion ReNos9ls ERIBRHPRSsRNEIS RRIVERKSures thereof,

according to the invention are suspended in pressure-liquefiable solvents

wheehvdhe nraraiiadol Hodastitited-inndiag et smotiens rachesist

suspensions or solutions are 30 known in the art. For example,
reconstitution is advantageous in physiplogical solu- tions with a pH of

TherproprdtaniaeRpwioinsdnialitng asrantsgesidine i dipsHifnbAT fnan contain
uBAEEOUS (SR IV BLRIFNRE S Rerofold hR ddiaRgHanttRONIAIBMAGN ¢.g. contain
().%JOS -gg}oSI(OV\I;]/%vo,rO.Ol—3% (w/w), 0.015-2% (w/w), 0.1-2% (w/w), 0.5-2% (w/w), or
0.5-1% (w/w) of pharmaceutical active substance. Inhalation aerosols with a corre-
sponding active substance concentration can be prepared in an appropriate quantity of

solvent by targeted reconstitution of the powders according to the invention.

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 (MDIs = 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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solutions for reconstitution of the powders according to the invention may
further contain other adjuvants in the form of stabilisers, emulsifiers,
YuAseE Hetile sub WO 2005/112996 B2 PCT/EP2005/004807 S8y 8107
water-soluble organic solvents. Appropriate substances are known to the
T8I d0ANRERY AeSRHBE d Rl @Wg%e;ﬁgp%’ffb%hﬂm%ﬁ%ﬁﬁﬁ‘bemg
Technology, Wissensehaft Verlagsgesellschaft GmbH, Stuttgart,
equgpegav il e suilebig, hverialaosuiidenialvdetien Sdiehcesntad(the propellant-

S0 1 $rafESRARAINA INNALRENNR GRS BAR: oh MU CEd X SUSRRRS I8 table

or reconstitution of the powders according to the invention are also the
C_@tﬁj@iﬁ@fam@ preseswsifveiitiong theeepropedasrsvitetherpmdirot-erataining in-
i ARIAIRN REresAlsARRPIGIRG IR IVARIAN R5E1AIRC fpown in the art.

Suitable propellants aré selected from the group consisting of 10
hydrocarbons, such as n-propane, n-butane, or isobutane, and

TIRIQISPRISLOVSHRRE D MS iSGRias Risierathechlovnied /it THoriagigin.

derivatives of methane, ethane, propané, butane, cyclopropane, or

frapciobulaiiva sohetiprspelanpsryenifiddbaevending rvepgBeetifidividbalijior so-

T4 SR ?é&ﬁ@[ﬁ%xf&@ﬁg%f'@f&l%ﬁé?&i?&&éﬂﬁﬁﬂﬁﬁ%ﬁ%‘? DR EEOHED neces-
alkane derivatives selected from TG11, TG12, TGI34a (1,1,1,2 15

sgeit sHiradanahentToxed with agusaigshbisniiubrobrspsmel agnepus/cthanolic
sOIVEH et RGES Ol WhERRYENG PEQREURRES 1T 1dRod (3304 AIChBIMIRS, al-

thereof are preferred. The propellant-containing inhalation aerosols
theieghdhegedevmvantios preiprebhtain tog Q8ed0s wreytiselivdysub e (V/v)

ABIIOBIRCEQAING (R G dYERUAA 529 2£OWRIBr 20,0- BAZA VYD  inhalation
0.01-3% (w/w), 0.015-2% (w/w), 0.1-2% (w/w), 0.5-2% (w/w), or 0.5-1%

eSS sarARS do RO BUBaY bR &YiFdarstib s spbasrs wd{er other ad-
6OARs SPARCRBACHYS SUPSIAnGE PGB AT AR PRPYRLIR Bntaining

appropriate quantity of solvent by targeted reconstitution of the powders
Ty Ing YRATRBALI BRI SIRE D rsdl ahtead rakaphedsirtatisidaly isopropyl
AIRSISIFECRI ISR NS S yféﬂ A$BREEINRAyARONR C3al70 opylene
applied%?/’g meadrfl)g of knowrrlb stg e-of-t%el%%rt ir%%(gﬁ/ersg)(rl%/lﬁDls = me-ﬁ(grygé by

sdinhegetythertaly egrte RO bereyetodentag srhladenth RRb Vsistbiiry fatty
AN @B 1FRARRCH R 4R ING DRI GRE IR YS9 R A% 9 PR maco-

5,672,581. A further aspect of the present invention accordingly concerns
IpsaenbinaPaRYDlS HESSRSE oY BISTpES BN Rt s HeiRHhg asfoRBlsMEch, together

Vgﬁﬁqﬂp%et@@%gaﬁ&@?gr@mewﬂﬂrma&f mere }gﬂmg%légml§ fftable sol-
elivery of these aerosols. The present invention further concerns

vent in order to enhance the qualities of the active substance formulation. These sub-
stances preferably produce no, or in the context of the therapy being sought, no appre-
ciable or at least no unwanted pharmacological effect. Adjuvants and additives,
alongside the surface-active substances, such as e.g. soya lecithin, oleic acid, sorbitan
esters, such as polysorbate, polyvinylpyrrolidone, other stabilisers, complexing
agents, antioxidants, 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
e.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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inhalers characterised in that they contain propellant-containing aerosols
according to the invention as described above. WO 2005/11 % §
WIQC%@/%IFL% 5/004807 The present invention further concernsgéc):%a/rfﬁ 85(9/%04807

that may be used through being equipped with a suitable valve in a

pevstabiginhainiaARd whishsaetaintbevuerslianteanialymainBaiptiaR, at the
aerosols according to the invention as specified above. Suitable
cengengiensiapracadbestbriffmycraseivarrrigalstinbane are preferably con-

tRFeR el RBLCAMARING P HBlRR FeTaRLIBAGEAIMINGIR sHRVEAtRBASand
known in the art. The powders according to the invention may further be .

2Peman Ao TROPERRSIAMY FEO AR AP EHRAYROBFNS PERRGARL-free inha-
1466H 8SRRAIBE, BreRe gt IRNAIAIANIRG JWHRRS £ GrERRAINIRANOSMSon.

or alcoholic, preferably ethanolic, solvents, where neces 10 sary ethanolic
solvents mixed with aqueous solvents. In the case of aqueous/ethanolic

PRRIEREIDINHESS: 1BE ds)aivadrastian otsibanalirtsiationionwatendadaicord-

_limited, al- though the maximum limit is preferably up to 70% (v/v), .

ingteichrainy apies evvinfalersatblsriol atomaire & gl anamie pef et fogrpla-

tiWﬁ%Hﬁ%&?@@ﬂ@élwrﬁ&&W%Qe slutionsascingstmibe iIvemiotera-
e

may be mixed with co-solvents and/or other ad 15 juvants as described
P acospldREMsIE! Andnbakaiiscisird wibin rereors Ry CHRAgXgNton
a l%ﬂﬁi%@@ﬁé@ﬁl‘a&r_ MRS SR AR Ay 308 AENYRAABIGUIRLYHSPBIPRY] par-

alcohol, glycols, particularly’propylene glycol, polyethylene glycol, '
ticolypopydtmablylyebyegly t0lanhaf) ghycerdvepoleryesipbionkashessitamdzed
. polyo hylene fatty acids. In.this context, adjuyants [ti (-—
B e oS L SR e A SR B, pre
eydbighlisnofaan agive substAnce bythuhitte, idgathés frvithisheofetivesol already

substance(s), can be formulated jn the pharmacologically suitable sol-
W&?fﬂ?%qﬁi? %eéh‘f‘fﬂﬂfﬁ‘ét’ﬁ‘?i ﬁ%ﬁaecéoélfs {F&8LEKGe substance formulation.

These sub- stances preferably produce no, or in the context of the therapy
being sought, no appre- ciable or.at least np unwanted pharmacological

BB R0k S ARG 8 Sl e e LML g S for ap

Pldasianeesnsithlas ie . g.g5aksdebitlim digidldaidnsonatianalepterst spphicagons
olysorbate, polyyi olidone, other stabjlisers, eomplexing agents,

G B R A s B8 T R e e

life of the finished drug formulation, include flavourings, vitamins, and/or

§ileragiitives kogunin e, ar Addues albe J0dude OhARAERIoB R on.

ing Figures 6a and 6b of WO 97/12687, including the associated parts used in the de-
scription. The atomizers (devices) described in this application are also known under
the description of Respimat® (Boehringer Ingelheim Pharma). Thanks to its near-
cylindrical shape and handy size of less than 9 to 15 cm in length and 2 to 4 cm in
width, this device can be carried with the patient at all times. The atomizer sprays a
specific volume of drug formulation under high pressures through 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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30 sodium chloride, as isotonic agents. Preferred adjuvants include

antioxidants such as e.g. ascorbic acid, unless already used J h
Wﬂlglo\%(lu«%?%tamin A, vitamin E, tocofﬂwerols, and similar vitaﬁw%oﬁé%%%%gg/&%w

provitamins occurring in the human organism. Preservatives may be used

- toapé\gﬁﬁagh%i%%?{%ﬁﬁ ’kfﬁ%@k&%idé&g%?ﬂ%sm mﬁnd%%%, at one end,

pre tives known in the art parti ly include cetyl pyTidinium
cliloddd e\Wdy2005 thd 0gdr PQTIEaPR0081884807 benzalkonium

_chloride. or.henzoic acid of benzoates, such as sodium benzoate, at the
concentrations known in the art. The preservatives specified above are ,
- preferablyidane fhiedgatvdancenthatioib of piteo 50 fixgd i0@kmte and which 1s

P%té%{li{cl&rilr\( tBreferab be.tweuenrgtS and 20 mg/100 ml. The present

inVBALON Alss Seeor Pﬁlgsfﬁ%oncéms propellant-free inha 5 lation aerosols
— prodlckthpyeetonstitutiwhof dhel poveddrsthe apretinhoios the unitention.
Particularly suitable for application of tHe ropellant-free inhalation
o B AESHE ) 20 BT G ATeTort Bt f SUGHISG B on
quaatippef Roliging darbylandios 61 ihevbisepaigically necessary dose
within a few seconds into a suitable thera 10 peutic aerosol for use in an
~inRdfsrePharsieItHIRCHR S00BE Brihe MREBRIMRHIOA dreAizers
wherein a quantity of less than 100 pL, preferably less than 50 L, par-

ticularly preferably between 10 and 30 .tL, active substance so| Iiﬁn can o4
The aplfareBstAto e LrsrE fo 18A% SATERSPOSSFwith & 8%&6’8%155 et

o%izeaRl7laspiham 2@ bRcrraitoataidyliags: thbmd Bumpmeuthgandidhat itielis-
inhalable fraction of aerasol_already 15 corresponds to the th%ralpeulpicallg .
i i isagsce i

PRARRRLIEY TR B YRR SPBH Al ARE RES AL VLR ToLsd
nfidanytyighrdiguid guig danap-plikatienin anlinhalerisechitekparibaskihin the

detail in internatignal patent licatiopns ,WO 91/14468 and WQ 97/12687
R G B o e GHY 2O R G B e e
oPEpS@RLIMYEINHOBK deie pResuscaxiFesFy Mad¢dn oadrespotaoibg Figefesbly

6a and 6b of WO 97/12687, including the. assogciated parts used in the de-
1GNP e el 400 Bt BB LAt S e S
tisRowpl uRde b fthe WesTrptianiatRespirakitd Peeticiigdy ngétheitrare volumes

Pharma). Thanks to its near 25 cylindrical.shape and handy size of less
OIS 10 THEC AU 4 R A 1o A T Gt L e

carried with the patient at all times. _The atomizer sprays a specific _

TR VaTee Bl R reRARP AR AR PERT B R RERGA PR, RRRAISECR the

nozzle body.

The nozzle in the nozzle body is preferably microstructured, i.e. produced by micro-
technology. Microstructured nozzle bodies are e.g. published in WO 94/07607, to
whose contents this specification makes reference, particularly to published Figure 1
and its description. The nozzle body e.g. consists of two rigidly interconnected plates
made of glass and/or silicon, whereof at least 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 ym 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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such a way as to generate inhalable aerosols. 30 The preferred atomizer

basically consists of an upper housing unit, pump housing, nozzle
WBI%%éfﬁé%%?}sioning mechanism, sprisrgg housing, spring, and Ps%r}é%zgosmmgm

container, characterised by WO 2005/112996 55 PCT/FP2005/004807 -

otRPWPBIOCHNG EXEA INR1aS 16 e HPRRE HPHRINGANE SR SR BIRGA. Tn a

one end, a nozzle body with the nozzle or nozzle arrangement, - a hollow
nqpoboitthioe Bt W oD peifer ReKe asTPAAhg & Wisk réfe tHe KBTS Fan
béﬁleef&l%dragéﬂ&% ang, whichdsar Alﬁg?ct%‘f' i_’('blfr?i)‘!%l%&%%{%gl@ibf@-lSo de-

blocking tensioning mechanism located in the upper housing unit, - a

erepsinny ialestag. witrtigwdasloriRg I60atsaraser e Wi ssoRsRiRR  TROURTEEC!Y
e RRAS ARG (B PV MR QAL Bea ks & G MY AGand

unitinserted on the spring housing in the axial direction. 10 The hollow
papistonnyithrutind lyodyaatistesponfi3t @ pevibéopubtighed e \Odistance of 50
97/12687. It partially projects into the cylinder of the pump housing and
HPas axial dis- placeability inside the cylinder. Within the scope of the
present invention, reference is made to Figures 1-4 - particularly to Figure

3 -.and to the assocéag;[leggxlparts used in the 15 description. The hollow

TR RAAN RS IS Ry S Sy R ea%%éﬁﬁ%e of spring
tripping, exerts a pressure of 5 to 60 MPa (around 50 to 600 bar),

referably 10 to 60 MPa (ar 100 to, 600 , on.the fluid, th
T GHe SR e COR b It RO P priSsatitat up to 600

0 icroli
varefesfedbRartoularhopreierietharetvoizade> 65rid so 26hatibiolidressol via the
particularly a volume of 15 microljtres per ft{oke. 20.The valve,body is
B 3

e RS o D6 S SHE LR 0 B Ston WRICATaces e UP ¢ 20

W piston, w ichTaces

nR0##lERasly.3The mezzle in the nozzle body is preferably microstructured,
I.e. produced by micro- 25 technology. Microstructured nozzle bodies are
e.g. published in WO 94/07607, to whose contents this specification

TRakeskaferenttomagtiawanbnionpulisechfdigureptirn dhitfeesyriptioindrical
The nozzle body e.g. consisfls of two rig%'dr%/ interconnected plates .
screw-shaped pressure spring, for storage echanical energy. 1he spring acts on
the take-off flange as a resilient member, whose movement is determined by the posi-
tion of a blocking element. The path of the take-off flange is precisely limited by an
upper and lower end stop. The spring is preferably tensioned via a power transmission
gear, such as e.g. a screw thrust gear, by an external torque generated during rotation
of the upper housing unit against the spring housing in the lower housing unit. In this

case, the upper housing unit and take-off flange incorporate a single- or multi-
threaded V gear.

The blocking element with engaging blocking surfaces is arranged around the take-off
flange in a ring shape. It consists e.g. of an inherently radially elastically deformable
ring made of plastic or metal. The ring is arranged in a plane vertical 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
element 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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made of glass and/or silicon, whereof at least one plate incorporates one

W8r§]ﬂ ‘?2%' crostructured channels \§L}1ICh connect the nozz'?d@;ﬁﬁﬁjgﬁomsm
wit e nozzle outlet side. 30 Located on the nozzle outlet side is at least

one circular and one non-circular opening of 2-10 m depth and 5-15 m

thwmfamwamebﬁghs Beptiqredarabifamouptmto Hebita E&hilknand biecking

length to 7-9 pm. In the case of seWeral r)s,?zzl openings, two being
teRyopRe s ’j‘éirﬂl?eec%?%l priR NS2A8< e nozzle body can run
paraIIeI to each WO 2005/112996 56 PCT/IP2005/004807 other, or else

y are.inclined a alns otherl the nozzle o in ction. In
TSR R St oA 18 G OB U s T <o
er§jmg%lbﬁlmw@,@ﬁgﬁlﬂ&ts@cﬁ@@@&bﬁfaﬁi@n angle of 20-160

degrees. An angle of 60-150 de- grees is preferred, particularly 80-100
degrees. The nozzle openings are preferably 5 arranged at a distance of

DifndM6hratioarefnrefetablyat aeistpeee@fsih: 100t psoaaed pastieyl &féylower

preferably at a djistapce of 30-70 pm. Most refer ble is a distance qf 50 .
itk b et iR e et oy R VO

is Hhenlieuithfbydedraapacation eNgpgdes dhewarzlet hedy, ahanhiolefopkessuiecha-
of up to 600 bar, preferaply 200 to 300 bar, hein ed to form.an
A RS GF RS 6 S TSR oS AAEARd Bl action of
36U QRIgksZe5f dbe.ge1ssolsangs SpnialeMepm] pesiaraklyidgld pmsidhed, the
The Iocklng enS|on| mechanism inc rpo ates a sprin efer
TR TP R Eetl o PGS S0h B SFARLhate Pollow
piefer gyretietsd ﬁtﬁ@d@dﬂﬁe@?hﬂl&ﬁ&kﬂa@ﬁﬁﬂ&@@ﬁ)a&@gr @@nlwﬂit)rm@mbeﬂ quantity
*}g mov ment tgrmtlned b 2 03| t|o o{la bl ockln el lemen Lead of
& B YO B GRS SROLRRA Tl R Be P
tHewesz8nd stop. The spring is preferably tenS|oned via a power
transmission gear, such as e.g. a screw thrust gear, by an external torque
generated during rotation of the upper housing unit against the spring
sbausingierthenigsablehaugipg unitainetvisoaasaiipeluppes heusingived: ead be
aekr% ggcggsrelx 3? é%%gé%g&%t?yaiﬁ'sgﬁ% o He Igto%gggp gr?dvu c Tﬁg storage con-

tainer contains the aqueous aerosol preparation according to the invention.

The atomisation process is started through the tripping button being lightly pressed.
The blocking mechanism then vacates the path for the drive unit. The tensioned spring
slides the piston into the cylinder of the pump housing. 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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The blocking element with engaging blocking surfaces is arranged around

the take-off flange in a ring shape. It consists e.g. of an inhe iall
ng&%%}all?ﬁ%eformable ring made of f)%astic or metal. The rinéE %] %%%&%@%%07

in a plane vertical to the atomizer axis. After the spring is tensioned, the

Fidipckina AN Iaees afthedockiom sisrnent lide Aed rE@sUi‘%)@@ﬂb ©f hse con-

take-off flange and prevent relaxation of the spring. The blocking element
(RS SABYSERR S P BRACHOHBIS. CORESKpHIAY DU RBH senoaHfbehyrer (Respi-

maREpIed; Withmths blogking alerpenitabetik thpiagkingensiadiglant-free in-
mechanism, the tripping button is displaced parallel to the ring plane, and

hylpsirar B0 sploagre T8 AN dhedBYSIHG WO 2005/112996 57
PCTIEP2005/004807 the deformable ring to be deformed in the ring

details of the blocking tensioning mechanism are described

plane. Design ) . | .
FIENY G0 085/ TS T e SHB AL SR (heo MRl AR RBAFE YD the

sphRSRENGeysRapdcRY 68 &JF Obsarngs FrinaiesduvR BN dlHid section
storage container. Dun&g operation of the atomizer, the upper housing
thipiel FoeattaigsainatHBIoWEREsIIRE UiE winsiebyuiag owir Roudiegro-

rHOULRICKSHP T8RS 0D NoNSING s RESRIEILIRENGA CRINBICS88HiBt0hozzle is
tensioned by the screw thrust gear, and the blocking mecha 10 nism
anspRgRdatidsyoerisdpsy. (PR %}%@%@F&%ﬁ%ﬁ%ﬁﬁ@ﬁ&&b%ﬁ%& dihe hollow

plsastiesyph 00 Hetrens-suchA38 @61 80 He BIBeR npiRRHIBARQUSIYARHRE to

spring is tensioned, the take-off unit in the upper housing unit is displaced

SQPEICK ERE REY Beithinih ey i sha oM raersingd MMdia ety fodia wis-
tdR RHRIOUI NG MDY PrBRUIR) W bty safethedfibychis Akpymteasnl (59).

the storage container into the high-pressure space ahead of 15 th

Lasatas nsilie Hesehary e M s endoieaineld WhRtSH ﬁ‘gﬂﬂﬁ%&?ﬁffo%ange

balpMiZRe e PENYRE eI AR ISHUN &P BRRRVINRY/JASREIGL IRy the aiandizpr(61)
and used. The storage con- tainer contains the aqueous aerosol .
iﬂg dg@és@?ssmmg 18

whersarathsnidresaHilaes therrsvBREo IS 6PHIE AoiTSionsH

t&§tfdasathieuEId dig srBinen b Lt shebs b lighihn RrRseed stdhesaipgking support
mechanism then vacates the path for the_drive unit. The tensioned. spri i
Hufhepagking

(S the FBE AT B RindG: EPHBS RIS hEUIHE PREHH
cfepredherRiopisehoeaale iniatermzeddo M thdimouthpiece (65) and is sealed by

the insertable protective cap (66). The spring housing (67) with pressure spring (68) is
rotatably mounted on the upper housing unit by means of the snap lugs (69) and pivot
bearing. The lower housing unit (70) is slid over the spring housing. The interchange-
able storage container (71) for the fluid to be atomized (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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Further design details are published in PCT applications WO 97/12683
waWR,3¢/20590, the contents of which are hereby incorpgyafad ¥ s/004507

reference. The atomizer components are made of a functionally suitable
material. The atomizer 30 housing and - insofar as function allows - other

tvaRAS andvel ae forafarably mage afi plasiits epartireldieestdiyitiBctorween 5
maoulding. For medical purposes, physiologically safe materials are used.
o SRR LI B SR HEBAOSEOABE ouros 6 alb of WO
97/12687, including the associated description, to whose con- tents
eference is again made in this context, shows a corresponding atomizer
T SRl AR BRI e 95 AR OTbGR o theans
opitipgdanitiaalion falat deseetasoid aagaidingda g dnyrniidninhdrguoe other
6a of WO 97/12687 shows a longitudinal section through the atomizer with

SRR TEASDned, and Figure 6b of WO 97/12687 shows a longitudinal
section through the atomizer with the spring relaxed. The upper housing

upit (51) incorpe- rates the pump.housing (52), at whose end the holder.
A R e P TR o o A BGSBeHB (b AP the
fditie o {poyitnindaée drihathadnoddritidieoh elispen pistond déy diked isbthe in con-
. take-off flange (56) of the blocking tensioning mechanism to some, extent
SRR I A S RS R BB Ao AR PP PR 4 con-
justicanieh the Radpimbody (98)pebenhdlliantipistprefsrseilest gutspeapd] aft-free
‘{76% seal ggfg Located inside the liﬁ er housing {ﬁit is the end stol%.@O)[ the
AREHSSH 4 e%ﬁsﬁ%eélglﬁgsb%or Wher'tite p iﬁgp EYerAXEa VoL Hed
iritiernakewifutiatige sithehentt siapkitdy nwihdeeahetdestaketioff ERgepimat®.

ears when the spring.is tensioned. After.the spring is tepsipned, the
T D e LA SO BB R e s AR AN feferably
tH6 R dspthet@p phiahetsingduiit (o attkppinigsbtitopr (p4)l avrfiec s it ithe solu-
.blockin% element., The.u pﬂor\llgusing unit terminates in the mouthpiece

tl?é’g)oéﬁ e esd1 BSfriB the insértable protective cap (66). The spring
housing (67) with pressure spring (68) is rotatably mounted on the upper

SHRng Uk by means shibe,snap g 68) and pivel, Deaing: THEONEY ae.
ousing uni ( 3 IS'slid over the sprlnd) ousing. The interchange- able
sativrabim dastainex( 74 ) fanithe toiditelabyavized¢7/)is pocttetiingiderd with
the sgr%'n housing. The storage container is sealed by the stopper (73),
BRI

ﬁgﬁg‘ﬁ ich the

The propellant-free inhalation solutions or suspensions according to the invention
may, alongside the solutions and suspensions envisaged as described above for appli-
cation in the Respimat®, may also be used as concentrates or sterile ready-to-use in-
halation solutions or suspensions. Through addition of isotonic cooking salt solutions,
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



25 hollow piston projects into the storage container and immerses in the
wiHighésUpgly of active substance solytion) with its end. The spipelie,(7d) 4507
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
phoetsiy eliftati beaslide t{Apisreddetbanalanipaieludes \Mhersblbacrosols by
formulation according to the invention is afomized by means of the tech-
SRS (RLESHNTE P CRBEHEA BV e BBl rBE VRGHE AHSES: Roaper
p&plgyef- 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 WO 2005/112996 59
ORGTHER00 HWORARDY fowesslibatind 3Draegriaimdativroas speaifimhatighike the

rticularly preferably between 5 .20 mg, shquld preferably be .

A G Ao TS ORGS0t nsoa iy Nt et

cahpyvaiseshe atomized by means 5 of inhalers other than those described
above, such as e.qg. jet-stream inhalers or other stationary atomizers. A
further aspect of the present invention accordingly concerns medicinal
drugs in the form of propellant-free inhalation solutions or suspensions as
described above in con- 10 junction with a device suitable for delivery of
these formulations, preferably in con junction with the Respimat(r). The
present invention preferably targets propellant-free inhalation solutions or
suspensions containing one of the powders according to the invention in
conjunction with the device known under the description of Respimat(r).
The present invention further concerns inhalation devices specified above,
preferably 15 the Respimat(r), characterised in that it contains the
propellant-free inhalation solu- tions or suspensions described above.
Inhalation solutions containing one of the powders according to the
invention as de- scribed in this context in a unigue commercially available
form preferably accord with 20 the invention. The propellant-free
inhalation solutions or suspensions according to the invention may,
alongside the solutions and suspensions envisaged as described above
for appli- cation in the Respimat(r), may also be used as concentrates or
sterile ready-to-use in 25 halation solutions or suspensions. Through
addition of isotonic cooking salt solutions, ready-to-use formulations can
be e.g. generated from concentrates. Sterile ready-to-
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use formulations can be applied by means of power-driven stationary or

“;(5?%99{5%)# atomizers that producglinhalable aerosols by ns, é5/004807
ultrasound or compressed air according to the venturi principle or other

principles. 30 A further aspect of the present invention accordingly

EaSyaiennedigipaldrugs 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-

Maegisditable isrsirlivery of these solutions, characterised in that this
device refers to a WO 2005/112996 60 PCT/FP2005/004807
power-driven stationary or transportable atomizer that produces inhalable

rersagsnls by means of ultrasound or compressed air according to the
venturi principle or other principles, 5 Other suitable atomjzers for

Adpmestiet GRIBeEinant ABHPISHIGIE i BRIFRALLskehhoT AERRFM 8 kDa of

BARMSN inheHa\@ahish (Malinkerts andithercantiftdMagestyadin a
cal Products). WO 2005/112996 61 PCT/EP2005/004807 Embodiment

IR AT A RS I B S WA S AL AR SR 9BY Hh SO BIBHAP anti-

bedyiRelY itk farre@ R B ahtiebayormd i IkDenRf pReebEmaashimeral an-
t_In%elheim, Germany was used as |gGl. The antibody is derived from a
1

B RS a s kv Athe e STHBREARUR- dete ARHPAG T Sd RERSPSHRE! from
RO eeBlbnRO ey MERFE tEaNHE rad tird B apdaRiipogly fiamavekicediis flow
produced a chimeral an 10 tibo@iwith a 95% human and 5% murine

HerOfb Rt e SIS A 6 F P K SR e IO R BLAPRGmeth-
odd)rerlisranepemenviad mithethe fidaidanaentiadiion iongsaliltatignanganofil-

ek oo cleansel oot ciomaorepl el ods |5
ghandisttaiian. ahdeantiadyneanidiningobutk Euiutemadsyalngtlt2ioaMor pro-
i 03 i 1o g s e ves e ]
spletpeqrasiuetion ab the RohdieritebeTisp fayieledofriaines B« itopd Boat least
t\gg%reeagrjg Ex?s.’i—ér"rg %}iﬁpg%ﬂrg%%cfgﬁﬁ,lﬁ%ﬁgf(ﬁlglg%%sis9OP, Coupling Sugar®,
and Coupling Sugar S® were supplied by Hayashibara Shoji Inc, Japan. Saccharose,
lactose, mannitol, raffinose, hydroxyethyl starch, and L-isoleucine were supplied by
Sigma-Aldrich Chemie GmbH, Germany. Trehalose was procured from Georg Breuer
GmbH, Germany. Tri-isoleucine was supplied by Iris Biotech GmbH, Germany. Egg
white lysozyme (135500 U/mg) was supplied by SERVA Electrophoresis GmbH,
Germany. Synthetic salmon calcitonin (calcitonin) was supplied by Biotrend Chemi-

kalien GmbH, Germany.

Soray drying with Biichi B-290

Spray drying was performed with the aid of a type B-290 Biichi Mini Spray Dryer of
Biichi Labortechnik GmbH. Spray drying of the formulations was basically performed
in accordance 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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two years at 2-8C. Nyuka-Oligo(r) LS55P, Nyuka-Oligo(r) LS90P,

| gar 8, and Coupling Sugar S(r) were supplied by, .

Wﬁ%@ﬂ%ﬁ% Shoji Inc, Japan. Sacch%e?rose, 20 lactose, manr}fi%oT(,EP2005/004807
raffinose, hydroxyethyl starch, and L-isoleucine were supplied by

spragBasnACi6R A BEPRIgH MBEHI & MBS Yo rhRERIES 88 1 @ & ERShiEREthe so-

Georg Breuer GmhH, Germany. Tri-isolcucinc was supplied by Iris

Tt T Gt ERIRiEINY Y RUMGRSfsBL iR SPraBBE0 Ui wagrmed air,
whkpplied nSEBYA Blespiapheresiefhihb aSpRra M. ~30Nhelisus316v0 Proc-

calcitoninécalcitonin) was supplied by Biotrend Chemi- 25 kalien GmbH,

cS et ey relHer B Gells Bing yesisiAfshant Rad e e gmltme:

Tihe aigetdn fyBRR2R6-84&dd: Mini Spray Dryer of Buclri Labortechnik
GmbH. Spra]é(»drying of the formulations was basically performed 30 in

* adcwsipnsde BHaTsE ESCription given in “SprayidliRgebeadbddk”, 5°h
o CAHRRL S IMBSLRT %%lfélis@rw}lﬁ){@@%%@&% '”%fsé}% NnbtP9836dhe

sprayer dryer is built from a heating System, a filter, an aspirator, a dryin

Thgsotidh MR RIS e rRpvatsRuimsoa s et ivemant ok 3Hidre in 50

tPESD LI GHETHRE MM GRS ACAUREIND YE S S&I s ACD ISR PUARAR around
used to pump the solution to be WO 2005/112996 62

3 b ABrnbumro tuserpisa e iftls 21MRdsihStin 8- Ace b, anfdhs atomising
rHOMRAZSSe AR L aadIRARNER B16757 ML NP AMal dropleBh | resulting

_Drying proceeds in the spraying tower by warmed air, which is drawn
inroRigietieng sl aborer Stgﬂegé%%irator in a continuous flow proc- ess.
The product is collected in the collecting vessel after passing through the
cyclone. 5 Two different cyclones were used: Cyclone I: 136¢hi cyclone
Vi er 4189) Cyclone II: Biichi high-performance cyclone (serial

Ff@é%bafﬁég@%)sT foalids Faglion-ofithe sprexedisoiutiaaawasdifen 2-12 D
(wiv), 3.33%, and 2.00% in 50 to 600 ml. The inlet temperature was

frgeaairiricrosdesbie Mty dibse G eitic oty nes sl igen Sl id hhdreeze

JARRIRIL oW RIS ARS8 8, 19 SShddmhaRd ha R HIINISARIARE sol-
= atomising air flow) around 0.67 m3/h, 1.05 m3/h, and 1.74 m3/h,

VEBURPEMI 198 SHERITeRSPEAtaRe B1hRRTIEBh SR PTRe I RN aptrolled
vireRZ& ARMNsLYYRS ReHpEMEL MR HieiRidRhapRatkRE-16/NT Epsilon

2-12D
The solids fraction of the freeze drying solution was 5% (w/v). The solution was por-
tioned in 2R vials containing 0.5 ml each and 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-Ka
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freeze dryer made by Martin Christ Gefiiertrocknungsanlagen GmbH. The

fr consists of a drying chamber, a condenser for s tl
“{ﬁ?e?@l?()ﬁr%a%{ed sol- vent, a pump for \%cuum generation, andseae[g%liggf}a&gm

equipment. Drying is controlled via the control surface temperature and

réhdnenchamier yasuumn e siss ractipn of thedieazg drviRgdic voltage

solution was 5% (w/v). The solution was por- tioned in 2R vials containing

06 BrfilVedieh AP PIERsiHRE edse drijer Wrnamdsabie fies Alagig the in-

sEARBAShd B sAlHRnmWRIRIN bR 103 8H Aadleex BAJDUSSant NS rate of
was followed by main drying at 0.11 mbar in three ste%s: first -40C x 30

2fbard 0o dagrers- astener Hs e i sinblycawdsas Behangihe next step
THapEHaEdNiRgstodiE aeatdsrial 49 1heQiRarex 9ARX RRARS @sion

final step, the vials were automatically sealed with the freeze dryin
38ppericentt A SORR Sspm e dhe Rrefigruiesiesinel RPhinaatsdyana type
Jeeepopulvgsigedwith a spatula inside the vials. 30 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
SEzb %ctaN Dl rastameieiof SeetyAhensburg, Germany) in a room
regulated to a temperature of 22C. The Cu anode X-ray tube using Cu-Ka
a\?/\)g BB 63 B CT/EP2005/004807 radiation with 2. = 0.15418
TOrguANBYImRNL e pruvas apgrasatt At thanesia (AR RFARKY 8BE-HPLC
curren intensiii%f 30 .mA. After the sample plate was placed in the in-

VAR RRERIARL % SEGHE e Resreeriovaicthy g AaseighddefanpbofiAgilent.
ASEHHOTYK 3060 W20 <81 3hal€Y00es AR HMEasUTesHe Mitisss AfcdIEBIGsence,

at each angle. 5 The po%/(snj?r diffractograms were recorded with the aid of
Fdtesch PR XIR R 19 6P HRURT ARBCI0BE- SRaHSLFRpEing of 0.IM
d%aylﬁkmﬁ \I@Eﬁ@bh' Q-ﬂhds%ﬁgté?glﬁ%@iﬁk%él@ Q/glel) &%&Qﬂ&x}bﬁ@bem.c@mrated
exclusion chromatograp -HPLLC1 10 a) | 1 protein aggregates
o &és&}%? i g&ﬁ%ré}tﬂ%ﬂi—aga%’@%s Tt rathrisBulde (3YaFsOh sample

chiEGetiRlE 29/a8 ReHGvRth TheSeatidPbEwes RytarmMaedwihiadmen was
HP1090 unit of Agilent. A type TSK3000SWXL column (300 x 7.8 mm) of

PrESsR Bi¢ S rERoritBithscied &f 2 Siodg arraicdeinaiey ohaetiad kB Chemsta-
tREPHARRe HsABRdN WaaREles 6eNSIRENE A PotMograms.

b) Calcitonin protein aggregates

To quantify the calcitonin protein aggregates in the reconstituted powders, a SEC-
HPLC was performed. The SEC-HPLC was performed with a type HP1100 unit of
Agilent. A type TSK2000SWXL column (300 x 7.8 mm) of Tosoh Biosep (Tosoh
Bioscience, Stuttgart, Germany) was used for separation. As the fluid, a buffer 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 pl 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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15 disodium hydrogen phosphate dihydrate and 0.1 M sodium sulphate

was der}%drated and adjusted with 85% ortho-phosphoric acid to pH 67§0
WRHERMBURR of sample charged was5 | at a protein concentration o 1507
2-10 mg/ml. Protein detection was performed at 280 nm with the aid of a

cPiss AR deiss A RlAReRhElR Chemsta- tion software of Agilent was
used to evaluate the chromatograms. 20 b) Calcitonin protein aggrgiates
€

Ty siyeriHihn dvsaroren ifes Ao meggreefatestmmthia

f&éﬁgmﬁﬁl@%@&ae@@%@@bﬂ@géﬁ%-Wé&,wm@ﬁmw%%@fwm@ PB/pe
HP 1100 unit of Agilent. A type TSK2000SWXL column (300 x 7.8 mm) o
THE20RUDEEh crbupm G Bodchormen) sfiditgak BirsendhyyebaBigsdants Stutt-

gRtPaaliemhAsedldd & %ggxra%ﬁr isting aLPe23 sdimesHIIRIE ¥Hth. 1M

a pl-1 of around 6 was used (Windisch et al., 1997). Alternatively, a ‘
diserpunchadroesrephasnbrarbyrotavso ARy argliarighosphadsted with
sSUSHALE ACHAGHY ad'hen 02t adisied U hiAptt OfHhesRRARPROE at o

acid to pH 6.8 can be used. The amount of sample charged was 20 | at'a
ppyrsisincsad@tenablidd ol @Bl 2Praggin| detestisin detcptidornes Perforrmedvith

t 210 ' [ U R ' : IOR
e e e llent was
ugghEY £121096 61 PICTERZDABH004807 c) Lysozyme residual monomer
content To quantify the lysozyme residual monomer content in the
reconstituted lysozyme formulations, a modified SEC-HPLC (van de
Toveestuatotny foes Patiformnte isigpel sPBlXoDOsHHE veaHANETehby e fol-
160)?%&%&%%8?‘/@ %%a&?ﬁﬁne%qlﬁ%ﬁy%%ﬁ@g@%iﬁgwé’V§§nld§?dj so-

for separation. As the fluid, a buffer consisting of O.1M disodium

lwyeirgeithpteosphan einyRrdie arefrol 2 f0s e, e rid meehdhtaideration
vyggiﬂh%%fvgﬁtt@fﬂg APOYIHRACH PRk kDA & BRBIPSHRHAR 1y-

was 25 I'at a protein concentration of 2-10 mg/ml. Protein detection was
sperfaerherr e PHD RS inviRe IRHesBatef atendae spbyidtector of Agilent. HP
Chemstation software of Agilent was 10 used to evaluate the
chromatograms. To evaluate the formulations, the residual soluble

ThorieriilmseRIBAtIREE!BY: tRE tor- ditrmy niBtsstienedaltsemoneiifyations
vadial RredHGE Wit SEZ VR SiBRERAI 3. The higher the residual monomer

content of a formulation, the better is the protein stability.

Particle size determination (MMD)

The mass mean diameter (MMD) or the mean particle size was determined with the
aid of the Sympatech Helos unit of Sympatech GmbH, Clausthal-Zellerfeld, Ger-
many. The 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 Boehringer Ingelheim) were used for the
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lutions with concentrations of 2.5 mg/ml, 5.0 mg/ml, and 10 mg/ml.

ngg(gg%@gon 15 was then given to the AUC of the monomeg)@?/%g%m/omgm

relation to the corresponding ly- sozyme concentrations in the investigated
standard solutions. The residual monomer content of the different

misnsastigatied isadypier foanulationsowsis talcldaktitlade tbaleasPof giroat of

libration [ines. The higher the resjdual 0 contentafa . .
CEHRBN, BB 54t et B ) P A b et A o 2

sudidD)mbefoass seeaddianeiar ytMghpar thes rosatrofiadticle sizexweas! con-

termi ith the aid of the Sympatech Helos unit of Sympatech
e, CoCIhARSB LN IET DN, T bBRRHSten prncipe s

based on laser diffraction, a helium-neon laser being used. Some 1-3 mg

di ' f2b d quided in.front of a .
TR AT EOTHATTORR by ol B S AL Gt A BRI 178 A
wighetrel ialed toithiF3a0ahoféstonodied. thevacndsauncimentsoéesze (mass mean
rformed per - d M d ic.di t MAD .
ST S WM 1 o BT RS SO0ty PP elPrfl e
clsizeaGioar(Fgelatineacsipgloasagadnipictod aath into difeckiendinaléff diameter of
owderégg ler of Boehringer, Ingelh i\r;?r%]were use f@r the WO

5 D068/21> 056 R PETTER R STA0A DscbFeHRR (8% rgmala it ction

poisethdpsRdpie lRsckHRNdthalenfothe, &R 1hrasttat Hoe dsiiument is sam-

impactor inlet, The powder was drawn off at a rate of 39.0 I/mjn at a )
pled it o0 2 BRSPS SRS EEoN D YmeA! Ticht

RNl Paknansl. Aleagihreeaanseidsorgrermeasured ok cabich, as
. powder. 5 The APS 3321 ynjt of TSI Inc., MN, UéSA was simyltaneously
i, adigH BaTBindfisst Mt Heo i PSE B ShiR e BSOS ¢ FEBrRin@gHgsult 1 a nu-

nigiedynanictRar iche isizebinpssiyeanvaecddytamicadiadnetodn MV then to
via a time of flight determination W@eﬁ"ne parti- cle fraction (FPF) via a

the PSS IReg8 AT SEXEHRIthAm S t-off diameter of 10 5.0 pm at 39

L/min). After being drawn off via the EP/USP throat or sample induction
e e e 0 ol et S0 B B o
r&edditions. sihgdisigefiflighétor. The fraction greater than 5.0 um separates in the
impactor on an impact plate as a result of mass inertia. The fine particle fraction (FPF)
follows the airflow, being finally separated in a depth filter. The fine particle fraction
is gravimetrically determined. The fine particle 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 — Methano! 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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measurement is performed after capillary passage through two laser

wBeaks Which, as in a light barrier, dgtect the flight times overaspg6HiG.4507

distance. The result is a nu 15 merical distribution that is subsequently
converted into a mass distribution and then to the mass mean
braexy o kcadéamﬁtwn(MMé\@)nmbemesidjeaiea%ﬂ%thé tiveapiowdet and meas-
rp%pulatlon that has passed by the capillary is sepa- rated via the
gle-stage impactor. The fraction greater than 5.0 m separates in the 20
impactor on an impact plate as a result of mass inertia. The fine particle

tlor;, (tFPFl) follows the airflow, being finally separated in a depth filter.
e
—%ﬁg%eﬁa%c%#gctlon is gravimetrically determined. The fine particle
Tlhkaptiaid ¢ss cal putatent feomaihedfiactierp i povwaet Sepestagett dnfon el filkeemn sta-
elatiop to the total. quantity of owd usedl the.wei hed owder
o e R A B vt C TS P A ERREHE O o P
mpa@dteﬁtsm/amdédserfmnﬁﬁhbymmstpf Bote- ﬂ;@onettiéommtmm(xM efralogous tre-

737 ometer ith t 3t|tr tion stand, Ge man
hegg%g él éopgsaall\j\g g% se ormultt )% rose forraula—

C0n ent, pow é?%a%n&ggORI |sperse
umﬁ&m&igam bélck;ldmsalladmehﬁmﬁhﬂmowv B/ ddsogioesuhyiddox yEtey! starch

red \SNoelll'JCtlon rxdranaglte %Ul e?énSCOISUtIoﬂ‘l WRIl/ 'V, %IVC a uu\ga%@ de-
r?]t]fllg e rohim eter ‘was con |t|0ne8 a\fvf e SF&I’E1 O? FI !

sareab meﬂmetmentmrthﬁggﬂ@awedmcel utialyxed dyaliaWaax &DEZE1 &2I@GoB6cChro-

PCTIE T |
WEETESEOUSOMBER, i 210 s KL, T AT M
pd'\héemweiermmrangotemssmmne@umg}u@mmmpé{, niéstighted for
5 ta- bilities aft Th tage fract

A R Y S e A YO AR AT A g after

asuremen nltvsfor ormu HOn stabilit
Puﬁeepm&drs fopeiLiaticizs, an&mgmhs(l?@- dnaioaeﬁnmﬂﬂ%meianaaalmgnmidity
raEf: osefor tions, an ou saccharose formula- tions, analogous
A&iro’/;%)‘g% S P(? nsslor analogous hydroxyethyl starch 10

of0 rEqulﬁB@dtadWﬁa@aﬁwdth@OS&Iamd asneferencesivitipthe &nym\gamm stored
adjuvants de- scribed in th invention es we
CellHSRED 155 SRR AIBTRGY AASGRELAY O SiPLC) R C0 B
(DRl festibis PUHROgRsthei seeatedbsequently sealed and beaded under the
conditions specified above and investigated for stability after four weeks’ dry
storage at around 40°C.

e Vacuum-dried storage stability: Selected formulations after spray drying were
stored for one day in open glass vials in a vacuum drying cabinet of Memmert,
Germany 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.

e 3 months’ stability: Selected formulations after spray drying were vacuum-dried
in open glass vials (see above). The glass vials were sealed and beaded under 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.

e 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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powders were initially reconstituted in purest water (with a pH of 6 to 8).
wood gﬁ%réage stability: Selected forépulations were investigfi\,gelthlg)erg5/004807

stability after 15 one week's open storage at around 40C and around 75%
relative air humidity (40C, 75% RH) in open glass vials. Equilibrated

stpergeIstadiilifyibelacias ibenetationsmateicsRiay Ming Wergsiduedyvis also
open glass vjals for one day at around 22C and 50 to 55% relative air
IR ESLBERHE ), b e AW SUSEGE ANy bealed and
beaded under the 20 conditions specified above and investigated for

stability after four weeks' dry storage at around 40C. Vacuum-dried
storage stability: Selected formuliBA¥Sitbr spray drying were stored for

one day in open 285 Ao BaVEXY YWY dy YiTel cRpinelagbiMemmert,
Germany at around 30C and around 0.15 mbar (vacuum drying). The
glass vials 25 were subsequently removed from the vacuum drying

Peapiget] sadled canctheadadopaebimestigaterhiorstahilifieafienfpHr 6 glycine-
weeks' dry stora t around 40C., 3 months' stability; Selected .

DR OE hES DR S AR BRT P ey PH of

afsaalahoy®). 4 Bergtass Vinkd werensealedi antcbeadaduntien notiogatiuvants,

and stored af three different temperatures of 2-8C, 25C, and 40C, The
3%8%758 RerSSHvRY ia%?sa ?8%8%?@?&%&8? Bhe' Hae 4, %Ws‘)ﬁ?&ﬂﬂ?g%m

nBrabilife Seldcieddhimiedions afterispragdpirocoatarespaayeitalyted as de-
Stlﬁ%ed in eé)en glass vials at 25C and around 29% and/or 43% relative air
SH ﬁi(ﬁk}) he powders were investigated for stability after one and three

o;nQ[ﬁBlSOWQ/é’ﬁQE)&%%zfg% RC/bE R2RG540R4BOhidiey selemed (forced stor-
ormulations. the, aerodynamic performance of the powder was als
AR TABRIE e B BB B T T i ORI RSOy hod around

Exegnnteah b1 Ryadpripgted adQ¥i(ely) 19GI formulation Pure IgGl with a
concentration of around 109 mg/ml formulated jn a pH 6 %Igcine- histidine .
et

* buffEF( e ihaYetismy ihsatianand JAHs desriRefinse (Wit a PR yution
arpushrePltrpeORiestoiied sog/nel and atduhe abseneggetaitysother

adjuvants, 10 spray-dried as described above using cyclone | at an

* atdHiGiRP e Aot GraBL AR B Pt B Waeks oot FalsHb 055 ghsiplution
The- 809584988 GRBIRBSWARIBY @BNaRIERhASMANd 13.2% aggregates.

Spray drying of a 3.33% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-

histidine buffer (see Materials) was diluted with 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.

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
16.3% aggregates.

e 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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scribed above. After one week's open storage at 75% relative air humidity

4 ced stor- age stability), the solution prepared fro
“?é]c%%gi lzj(;tfge)bcrj powder had around 15%8.9% and 18.2% aggrggtéqg%zoos/owim

respectively. After one day's equilibration and four weeks' dry storage at

«40&rthe saltioR.RIRPIG JromAber %mt&tegﬂﬁmyﬁ R AR Arepared
an

11.8% aggregates. After one day's vacuum dryln% our weeks' dry

stdfapeths woensiiuetsd RuwAcHRap aFeBni o thand dolvetrasaerpsvERsP ety ely-
«aroupd 13,294 m&gaﬁ%aég §F2f@é(:d(@/ ingpha %tgﬁ?ﬁag’%ﬁ)a lé%;ﬁ}l{%n prepared

formulation Pure IgGl with a concentration of around 102.8 mg/m

forfiiathel Tecansktgegtyravedenibadinwmwidid P Foe anhtbFidls) sgaecanisetrspec-
wittlpvgg;mineralised water (with a pH of 25 around 7.5) to a content of 33
mg/ml-and, in the absence of any other adjuvants, spray-dried as

'deécftﬁgeldaadcﬁvglgsimj slrskgreat atamdithitisielgtare fidnwhofradourind 57 C, the
M3Nudhe 5%%’395' MRS WaR Aa e EBW&%@%%&%‘?@%’V% 6.6% ag-

investigated described above. After one week's open storage at 75%
relarpgatasrmhspedditglsind 40C (forced stor- 30 age stability), the solution

AT o L Spage Al o R sl e . e

prephrech frowpathe fovortbtitatechpoivttdrpaddanbad 46%dahd%.49¢ 7.0% ag-
ag AL %Qﬁ%il gly. WO 2005/112996 68 PC'r/EP2005/004807 After

I a%[dggdmonet s' storage at 25C (3 months' stability), the solution prepared
from the reconstituted powder had around 7.4% and 7.1 % aggregates

respectively. After 1%5}(3 Q)%ggg > At (élg Epmnths' stability),
the solution prepared rogﬁ%const&a}%%\%ow er had around 13.3%
and 18,1% aggregates redgecwtiively! fafrevlptind 3 months' storage at

around 29% relative air humidity and 25C, the solution prepared from the
reconstituted powder had around 5.5% and 6.6% ag- gregates

48sparehrdppe mies disnedvednipraresinstotegel ateaponaialisgdovaleni(eitira pH of
al?b'\ﬁmg'%?% %ﬁ&mé!?@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 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

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 IgGl with a concentration of
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10 solution prepared from the reconstituted powder had around 5.6% and

whb 9sA9s9Eegates respectively. Spray drying of a 9% (w/v) tﬁ;&é}%%%;lofgggm
gl"' roun I

(w/v) IgGl formulation 15 4.5 g trehalose were dissolved in a 40 m
demineralised water (with a pH of around 7.5). As the next step, around

arétﬁl(ﬂnﬂmll&rk%&ﬂlvﬁh@g@?}ﬁeﬁtﬁaﬁw OfetyompthidG@medsutiéorud aieddnals)
apH ycine-histidine er (see Materials) were added and dilyted
P ALY T S P 5 T 50 e vl
ud@ Jheseahllivhd Uk Abtaihedobeiaih eonddRied ch%mWWIW) (BdjuvAaNtadfuvant or
matrix and.1% (w/v) protein and was spray-dried as described above
G B o G ARG A AOUOOTTO G G 8RO P EeE cyclone
1 aggregaieseeniefiovasianastipaetasidaieibedeghoenidie falawiagigated

§<7\1$%?greg)at ontents were obtained for its storage stability: 25 After one
RNERE: 8{8 "Sforage at 75% relative air humidity and 40C (forced stor-

Thgfos@bilipy) et iipneprepare diramether asanstiieiechbidiyder had
around 12.6% aggregates. Spray drying of a 3.00% (w/v) LS90P 30

* 0.83 ROR/) RSE PrOPRILIRIGR %25 QK@@@M&@M&&I}H é%Gr{gOi%@ stor-
mhderminsralised yvasai (Yith Rt ofF3rpURE feddnbistliigl R &éehad around
around 4.864 ml pure IgGl with a concentration of WO 2005/112996 69

PAT/EBE8EE/84807 around 102.8 mg/ml formulated in a pH 6
o glycipg-hisficina dniffer dses:Materials) Ivssamsidadung Yihéad Mithn prepared

demineralised water (with a pH of around 7.5) to a vol- ume of 150 ml.

l.
THECE Hifirans S Bd PRI hed RERrardl Ac a1tsbOs (hAgEegaAsTesRectively.
o Matixrangh@. 33%6AMA ) sREpLein ANk Was SRAAY:d ri%ﬁtﬁgg,eﬁferimd@h%pared

using cyclone 5 1 at an atomising air flow of around 0.67 m3/h. The ]
agraythe reeprehitupsrmvdstifaderowrd 8 it hb G aserpeatenismnsgtively:
+A0QFRIFG COBIRRISNE R PRIaINe for dﬁsrﬁ&'iﬁges%éﬁhi@%yi tAS1E318@6n prepared

week's open storage at 75% relative air humidity and 40C (forced stor-

agBostalbimfProni BBAckRAVIE b ar oI tHS v aBErshtGReRpEAE A FrRgCtively.
TREOVAED of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.8 pm.
The MMAD and FPF of the powder were determined as described above.
e The MMAD of the powder after spray drying was 3.8 um, and the FPF was 23.6%

in relation to the powder capsule weight.

Spray drying of a 9.9% (w/v) LS55P
0.1% (w/v) IgG1 formulation

4.950 g LSS5P were dissolved in around 40 ml 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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10 1.0% aggregates. After | and 3 months' storage at 2-8C (3 months'

walalilityhddre solution prepared fromythe reconstituted powdei-hag a0
0.6% and 0.9% aggregates respectively. After 1 and 3 months' storage at
25C (3 months' stability), the solution prepared from the reconstituted

Thotfutlewhaglagegd OcBiteatsdrbi8%bémged dates respaetstabylitys After 1

and.3 months' sforage at 40C nths' stability), the solutign, are

© TR TR R SRS ] AT oA 8 oA g g0 sor-
resgectibelity) I'ie: MdiRiof theepoed dromashd eteconsidiad gesddbeédd around
a (9 The MMD of the powder after spray drying was 2.8 pm. The
MRMAD BHEBE of the powder were determined as described above. 20

o Thefi\dADdal the powvsedgiter spt dywl yingwasy3 stomgand 4bed; e wastion

23.6% in relation to the powder capsule weight. Spray drying of a 9.9%
HARRESAFTD a5 1A B ARIEH SE RS0 o SEEB ire

dissolved in around 40 nil demineralised water (with a pH of around 7.5).
As the next step, aroupd 0.518 ml pure 1gGI| with a concentration of
around 96.55 mg/ml fO%PﬁW Nk &Uﬁa%ggw&?nle%@%dine buffer (see
Materials) were added andg@itenip@th demingaialised water (with a p11 of
around 7.5) to a vol 30 ume of 50 ml. The solution thus obtained

contained around 9.9% (w/v) adjuvant or matrix and 0.1% (w/v) protein
43ngd WSHprayrelriishals elbserivedndbdyanisieghbyeigived atan gddmisingd of

8 A B e PSR ST ST S
169limying Agarelgadé tontpHLs whidrekiainéiddoniféstaragel staiildy wikterdded

one. k's.open storage at 75% relative air humidit d 40C (forced
o S 0TS o e P e A e 50 m
Thadelnisndthny Ybageré gaiesined Alteuin 8°d ayis wasdjunadryingnatrck fand 1%

weeks' dry storage at 40C, the solutio repared from the reconstituted . .
O e o e S & e R AN o Y Sl ) tetiaisine

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
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 mi demineralised water (with a pH of
around 7.5). As the next step, around 19.45 ml pure IgG1 with a concentration of

around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
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1 % (w/v) IgGi formulation 10 4.5 g LS55P were dissolved in around 40

wihsemingsalised water (with a pH of; around 7.5). As the nextsgieR005/004307
around 4.6 ml pure IgG | with a concentration of around 109 mg/ml

formulated in a pH 6 glycine-histidine buffer (see Materials) were added
waredadiladeahdidi wednividhalisethevalieedwithca (Htbfaapblntiaronto 7a5y diumeo! -
uf %956%%%9%‘0%&'#0“ @&s UR@RiaINed Gonined argun Gﬂ @ %éxéam o ma-
Juvant oF matrix and 1 (w/v protein and was spray-dried’as descri
tradbanve 49$i g /ey gloriein andnwampremgnad ﬂpdﬁecﬁrdwiuaucrvfﬁﬁsmg/hycmee I at

a@%ﬁ%%%g GO0 Y3z iGM e§§ RSrASSE] at@ Gife g%,%g\ N ted as

aggregat& contents were o tarn or its Stotage stabl er on
deveelbesl @pevestorage at 75% relative air humrdrty and 4OC (forced stor-

Tﬁ‘g? ﬁtab |t/)1 the s Iutr%rge %rg%g O{IQ waeo recosrtlggtgutesg (??x@éger had
aroun gfég%e ter one ay S equr ratro r weeks'

® dryrﬁmrarg@vatem@ﬁhe smiarg@at pﬁéfpm‘mdrfeam thernelﬁgrmﬁu(e‘tﬂlpﬁwc@ stor-

had arqun % a ates. 25 ron d d,four
qutr)frﬁs?’r.))’ratgg a%f}fé)  RISRDKS |on prepare rsolr% é}((:vg%g aiieér ound

powmmaeralggchgatmsnd 1.4% aggregates Spray drying of a 6% (w/v) LS55P

4% (w/v) IgGl formulation 30 3.0 g LS55P were dissolved in around 15 m|
demineralised water (with a pH of around 7.5). As the next step, around

19.45 ml pure IgGl witBaayotyergrefia A %f (arouh85502.8 mg/mi

formulated in a pH 6 glyc:gggb%/tﬁog%bpﬁffer&%ete Materials) WO

2005/112996 71 PC1'/11 Wwere added and diluted with
demineralised water (Wrth a pH of around 7.5) to a vol- ume of 50 ml. The

luti bt
e B O AL e P Bl Rl of
agtuah Atomisingaindiovstep anoonrd 287 $ndihpTileel ggd regtiter comesntwgagn of
arogrelé tl%ﬁ él%%‘%{éf? "{Qdaﬁao‘é gﬁh@ é‘?y? Wéngiﬂgﬂﬁ%%?f&o@tg@ﬁatenals)

were o arne or its storage stabil
were added and diluted with demmerahsed water (with a pH of around 7.5) to a vol-

ume of 50 ml. The solution thus obtained contained around 4% (w/v) adjuvant or ma-

trix and 6% (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

6.9% aggregates.

Spray drying of a 2.5% (w/v) LS55P
7.5% (w/v) 1gG1 formulation

1.25 g LS55P were dissolved in around 10 ml demineralised water (with a pH of
around 7.5). As the next step, around 38.84 ml pure IgG1l 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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(r) After one week's open storage at 75% relative air humidity and 40C

wdoeed siey; age stability), the solution prepared from the recenstitstedoosgor
powder had around 4.0% aggregates. 10 Spray drying of a 4% (w/v)

LS55P 6% (w/v) IgGl formulation 2,0 g LS55P were dissolved in around
uh® ofl 5 mindiiadisebhtivat éhfvishtaipdd ebrilaimrdwncidd). Bs (e veadjstept or

around 29. | pure 1gGl with a concengration qf around,102.8 mg/ml
e L e R S R G BT v tone
ataadlatiiluisthgvitn Hew vferatisetionsEten (ivithite pikofmtowndt@nb ytas anvektigated

2 egC%S(Qarglcl).Vghe solution thus obtained contained around 4% (w/v)

adjuvant or ma- trix and 6% (w/v) protein and was spray-dried as
TtesclibethabggegsingpoiaionedrapBGaedioniisistgragefitabidityround 0.67

m3/h. The aggregate content was ipvestigated as describ bave. Th
gl e e e R

Aftge ongbiliepk' tho peihisiaragerair b Yoael ativerado huimidity govddédGad around
(fosr%a,/d stor- age stability), the solution prepared from the reconstituted
POW k&t atotind 25 6.9% aggregates. Spray drying of a 2.5% (w/v)

o LSGHE Gh5Uafi/vidgGh formmationf3er wdbky LGSR wetedissdyetk ivlution

d 10 ml demi lised wat it H of d 7.5). As th t
s R e VAR E

mg/ml formulated in a pH 6 glycine-histidinc buffer (see Materials) were
added and diluted witls'upge ineralised water w'tﬁrg of around 7.5) to a
vol WO 2005/112996 aﬁng%ﬁﬁgﬁéfg%ogé ’/7}) (ggf 50 ml. The solution
thus obtained contained @uoygrid 2. pBeWisjradjaniemt or matrix and 7.5%
(w/v) protein and was spray-dried as described above using cyclone | at

an atomising air flow of around 0.67 m3/h. The aggregate content was
Oifvestifatddwas desdritd thaboved 5 Hhddollowilyagregateidoatgtst around

T T T e T
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 volume of 50 ml.

The solution thus obtained contained around 1.0% (w/v) adjuvant or matrix and 9.0%

(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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age stability), the solution prepared from the reconstituted powder had
W OMiRd 1 5990 aggregates, After one-day's vacuum drying ang-fopEeekSs07

dry storage at 40C, the solution 10 prepared from the reconstituted
powder had around 6.1 % aggregates. Spray drying of a 1.0% (w/v)
LS55P 9.0% (w/v) I08ptfgramiatiot 45.6°50w ) IFBBRvas dissolved in

around 5 ml demlnerallssdswa@{\ﬁ/vx%gﬁpH o around 7.5). As the next

step, around 41.43 ml pare 1y a concer?ttrgflon of around 96.55
mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials) were

dilute WIY]h ?etrl::)lg%r%h%e gvat Wit e?als far u£d75) t?‘? of

voI 0 nlf e so SO taln con aine aroun
amhpnd/é?hi)or/ﬁm atrexrert QPO 0d/ P roteinpane Tgas swrﬁyed uemlcastratlon of

d%‘}amlﬁl g’ibov Irll%@/ Cf nlenla? 3 8o X%IZYI(@ %\rdﬂ'?ew b%f see Rl}%terlals)

e ag ega e content was vest escrlbe
wialtowdidg] agd rédatel comtiediminerd iobdaiaee {oritls zstﬁﬂa@feaswbtﬂlty 5 tier vol-

one K' t 759 rela ir h m|d|
e B e At R e R Rt ) By o
n’rwﬂymndl Ad % Qv8%) podeagatdsyadfipragnidhysdactbed avginguaing iutone I

s dr storage at OC th ti ared from the reconstitute
o e b e T T GHaP e 5 VS I e
aP®I¢EE>éID€I51®@4807 Spray drying of a 0.5% (w/v) LS55P 9.5% (w/v)

rmulat on 0.25 P was ssol d in around 2.
%mmg\r&gflgeaé%\rla%% (é%vji?hemss aarlcglﬁng %3 S,B? 3 eesrtﬁsabes)fep around
046AQﬂ.eﬁﬂrmedlg@bw&hmmgmefmﬂtioﬁlaﬁvamu hdrﬂmtﬁ and)40PC (forced stor-
formul d lnf tg:lne -histidi e%uffe [ (see Matt? éIs) we eraha% d und
an%gall h emmeré’f‘sga6 Water (W Taroun ?%‘f’ 5
urriéﬁ?/sﬁ)g@bg'ﬁtm.solutlon thus obtained contalned around 0.5% (w/v)
adjuvant or matrix and 9.5% (w/v) protein and was spray-dried as

described above using cyclone | 10 at an atomising air flow of around 0.67
m3/h. The aggregateSpoayehtywasivésijaiedvas.seseribed above.

0.33% (w/v) IgG1 formulation

9.0 g LS55P were dissolved in around 280 ml demineralised water (with a pH of
around 7.5). 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 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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The following aggregate contents were obtained for its storage stability:
woflteponeayeek's open storage at 75%yrelative air humidity apd-#49€5005/004307

(forced stor- age stability), the solution prepared from the reconstituted

powder had around 15 13.7% aggregates. Spray drying of a 3.00% (w/v)
ThSEBPIAdDaB@’oF(W\o)fI@@WWmMatmm@mg LSEServetaldissolved in

iner Ilse water (with a pH of, around 0
o R R e B R S i i (B MR P
madmd1foion utefiedpovedpi-t gpghieiweisiistidine 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 &‘Zﬁra{yalrp’(@mf Q. 33% (w/iv) pratpimgSdgaas spray-dried
as described above usin ([:W: %tl?]in ato sing air flow of around
0.67 m3/h. The aggregatée cd’ )V\/%l vest éla%d as described above.
The following aggregate contents were obtained for its storage stability:

eks en sto a e at 75% r Iatlve air an
A e S A S o S e e
waosdies diast amwndn&mmaggmgatelsseﬁhaabdi\,{@ndi thetpofivdeondas S). As the
determlned as ?&?e abov

The MMD of th d ft
ngSl SR, A0 B 30 (G be PR RO GG 3> me/ml

fchMADednd E@H of gtgecmv}rmlﬂrdmbxd&fe(mmbﬁh&meﬂs}smdaeduamdvmdmmed
D of th W t drying w 3 um, and the
:’E@A merajl Sp 8 a%?haé pOW d§1\4 13/ %J C? %g Vgﬂlmg ng?) Ip\gajlb%;olu-

Inre atlon 10 r capsule weight pray rying o
tl@n/\thi@mm&mtgcﬁc@aauﬁhd%émw 9534 {wmpmhumaﬁtmmm@@ 1% (w/v)
ar-c ntainin uiyale tt 950 Cou gar .
PSR SOt A0 Bl e B I D et g i
ﬂ@wthéa@ﬁnddkﬁ@taﬁﬂafﬁhmdg@xﬁgﬁmbptﬂm g6 mmgmheedmmcbabove

96.55m /m formulated in a e-histidin [ (see
B T s D TR o o
sarouftet d1fz) wedk \wodperesafrbferal. 7hhersbitive air humidity and 40°C (forced stor-
age stability), the solution prepared from the reconstituted powder had around

14.9% aggregates.

Spray drying of a 9% (w/v) Coupling Sugar
1% (w/v) IgG1 formulation

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 [gG1 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:



10

15

20

25

30

tion thus obtained contained around 9.9% (w/v) adjuvant or matrix and
WY wizgogrotein and was spray-dried as described above gsingreyeimoesor

| at an atomising air 15 flow of around 0.67 m3/h. The aggregate content

was investigated as described above. The following aggregate contents

'we‘?‘ét@bm_m*é‘é% s iepetoiatresribifity:roldtireone weelityoperi 86T afpecst stor-
7064 AaBNR.A MU AN A He R SIRRUDA 1R SA Aoung
prepared from the reconstituted powder had around 14.9% aggregates.
20985rergarsaatedf a 9% (w/v) Coupling Sugar 1%(w/v)IgGl formulation

oD led Coupli ini [ iv 5 I :
S e vl w0 AR solpion
of pirenametl 71610 A thesavssitusité poaidarria i adonm ¢ 3rarERwithtes.

Jconeentration of around 109.mg/ml formulated in a pH 6 glygine<histidine .
L T e L S S R Bl fion
(wittepapdd Gbarobmctdobjticid plumterdiddtamhnifhz ISélaggredhigs. ob-
tained contained around 9% (w/v) adjuvant or matrix and 1% (w/v) protein

and was 30 spray-dried as described above using cyclone | at an
atomising air flow Sheapdng (67 aro B/ liwThHeCaggtegategontent was

investigated as described . Tg %oélowi aggregate contents were
obtained for its storage stﬁlﬁﬁ% % %%5%975
PCT/EP2005/004807 After one week's open storage at 75% relative air

ich d4 tabili h lytj
A s S5 8 50 g S
desgaliieratiorrand RumbdekshehafistdragentuiiCs thid sbhrtiond 3.pyepartdd next
[ 9% t
e

lgrdpirechiloghysirschstitiineebupon ther Ndadtenolmdvert udded mgadeluted with
dg%ﬁﬁxrgf%'&%&& ?%tﬁ“é(?f&%‘?&ﬂ@d 1930 10U IO FPROURANRS thus
.81 g Coupling Sugar-containing syrup (equivalentto 3.0 g Coupling

oBtagee) wereinidsohred io)aloundegBivant emiréridised 4Vater/ WiroieipHt was
S%ng-ﬁglgd%)s &%éﬁgeﬁeﬁgove 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

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/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 4% (w/v) adjuvant or matrix and 6% (w/v) protein and was



10

15

20

25

30

step, around 19.45 ml pure IgGl with a concentration of around 102.8
Wiaghaw forPhe 15 lated in a pH 6 glycirfé-histidine buffer (see M&IEFRA&)5/004807
were added and diluted with demineralised water (with a pH of around

7.5) to.a.volyme of 50 ml. The solution thus obtained contajned around
ST I ACTOSHPS) FRAHS ARG 5961 COAD By R e LT rcaara L o7

migsarikesghoue usingneyelone tataneatanisiogaid fiovwef around 0.67

3/h, The aggregate content was investigated as described above. 20
TS ARG SO RTE SEATA PP RS SRS stabity

o Affer@nsmwerkis Ppsm Storageaat §o0edialaty giaiumiaigibn@ad¢0Gorced stor-
(forced stor- age stabil\ig), the solutjon prepared from the reconstituted

pAtRaet it Mol 2! t%ﬂa@%&@eéﬁ% rESPaRIHYted PAVEGARAT around

Couplingsstegates6% (W/v) IgGi 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 pll of around 7.5).

As the next 30 stepragroyieh29.48 B aure ) aliplithzaaemncentration of
around x mg/ml formulated in a pH\A%%I}(/jcine-histidine buffer (see

Materials) were added arid® ey fqrmtlaiaiised water (with a pH of
around 7.5) to a volume of 50 ml. The solution thus ob- tained contained
around 4% (w/y) adjuvant or matrix and 6% (w/v) pratein and was

WO
15008/ T9R8Re 78 BEFREEHHHE DTHB ] FILPRISHAR d A WA BIatRr) was
distgeeyBianeunat mpimisiiel aEdl o af gratnd@HeoT sradlhd T, As the next

aggregate content was investigated as described above. The followin
S%?Bg?é@%ﬁg égr%ﬁ‘i‘% R’xb‘é?e‘%%ia‘fﬁéﬂ FSPRELGRHGR Qafba?éﬁﬂi}.‘-{( ﬁ%ﬁépgﬁﬁ formy-
1aneEkiS0pENGSH0yage-alstia e blatiie(ate MmN A RAO L (taread didited with
age stahility), the solution prepared from the reconstit er had.
PR SO BT Se AT LA HSH b o BRI oo &gl thus
obtbifeiomithifed taomdation, 104 b8 CGow plingatig ard Orite ting syrain and
(equivalent.tq 1.250 g.Cqupling Sugar) was dissolved in around 8 ml
YRR, SRS QD SO B Ao Hone) RGP HBP Al ARGk ground
038784° M Phee fgEuithennonoentiaticn gitadasnit Qo6& migsel. formu-
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.

Spray drying of a 1.0% (w/v) Coupling Sugar
9.0% (w/v) 1gG1 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 IgG1 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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lated in a pH 6 glycine-histidine buffer (see Materials) were added and

w@ibted wgth 15 demineralised water fyvith a pH of around 7.3)de 2 MkI00607
of 50 ml. The solution thus obtained contained around 2.5% (w/v)

adjuvant or matrix and 7.5% (w/v) protein and was spray-dried as
waleseipdd abavéessiibgCystoraitiap aydtamisingmaitdtoiviog arofing ¢.6iund
3/h, The aggregate content was investigated.as described above. The
O i R S ERLS ol GH BTG fo! e LR ity 20
Thffen onmpesicapansianagecat dhbmeldtivésstdrageidishiditd 40C
(forced stor- age stability), the sglytion prepared from the r tituted ;
o pOTEPHH a0 SRR Gy AT S A5 ST bR (s ser
CauplingiBygathe san(wiepdesa| fem ulatiaeOe6@1gdpeytag had around
Sugar-containing syrup (equivalent to 0.50 g Coupling Sugar) was

diSSAARBFEAd 5 mI 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 30£at d in 6 glycine-histidine buffer (see
Materials) were %@H@’d Nl fjeg/\‘ivft‘ﬁ?‘geléﬂﬂggéé% élg%té?er (with a pH of
around 7.5) to a volume 0f/o0xR1) Tgt Solutidatibis obtained contained

around 1.0% (w/v) adjuvant or matrix and 9.0% (w/v) protein and WO
2005/112996 77 PCI/EP20051/004807 was spray-dried as described

5. 8bveE usigE\Slone S aintidiomiging Gyfivaloftarodntl DGFIMBY . STiger S)
aggregate content was investigated.as described above. The followi
WL SRS APPSR RPHL LESrh e it o Afr e s the
néNeeis, apanéirge pirédyCrelatiie atvamidityrantiaO@¢fdpded stot-fermu-
age. stability), the .solution .pr d fro recqnstitute r ith
alihing A RS QL A FAUAY ) L Qi i
dbbierinieGhiasmutationpt) & 86 and 6ui)ling: Solyen S 6Ataihifiesspiwpion thus
(equivalent to 4.5 g Coupli ugar S) were dissalved, L,
o e O A 0 A DY SR 7 e s QU fohing was
sl pdies igekibih b eonoeingayolont hroandte69sing/mil forma taesddi.67
o AR e R AR {RER MRt R 3ggee and diluted with
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

5.4% aggregates.

Example 2
Spray drying of an 8% (w/v) trehalose 1% (w/v) L-isoleucine
1% (w/v) IgG1 formulation

4.0 g trehalose and 0.5 g L-isoleucine were dissolved in around 40 ml 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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15 demineralised water (with a pH of around 7.5) to a volume of 50 ml.
whhgsaluden thus obtained containegsaround 9% (w/v) adjuvait e Bisii%sor
and 1% (w/v) protein and was spray-dried as described above using
cyclone | at an atomising air flow of around 0.67 m3/h. The aggregate
scdntbabovasiive siighted last desaribéd mpavelohhe folfowid ) dfgredatéhe ag-
conttents were obtained f%r d’ts s&oralgoe tabbilit : 20 (r) After one week's
& &%aer? S 61rgréew§§ 750% FSatve air Rumic |t§/ and 40C (forced stor- age
o Stalfiiionthecsblvivpersepagedfman hiateeanstiiutedi powidetOnad faroedhstor-

5.4% aggregates. Example 2 25 Spray drying of an 8% (w/v) trehalose 1%
(o765 CORErtEe TR TS B R0 16 G A Mg round
L-soteyeinesyeks. 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
30 pure IgGl with a concentration of around 109 mg/ml formulated in a pH

6 glycineSpisidingraubies {seMatanalSporees atklao and-thibitadindgth
demineralised water (wijt H of arg 7.5) to a volume of 50 ml. The
solution thus obtained cggéfﬁéﬁ?vﬁtﬁ#f;%%‘éﬁm%djuvant or matrix and
1% (w/v) protein and was spray-dried as de WO 2005/112996 78
PCT, 005/004807. scriped. above using.cyclone | at omising. air .
A ST B i PR G T T N On T AL H feFatsca
waesqrdedapidve. adliad aNg) Wweek'slppemistondgesat (ho%esealstipe aivund 4.864
umidi d 40C (forced stor- age stahility), the solution prepared fr
S A (SN A R o 3 R Pb SR e A tT -
cmfedliéiﬁﬁ% bR l(SROM Qe33%6) (Wévy hdibalendidd u@3 0 Wonmilg@Elised water
(fq{fxne%J l@%%%a%%uél (Pﬂ# %9060 Qr%é) o%q(quﬁr;lllzqé%l g(lf gtiv(\)lrel I:c l??l %?)?AY&% hntained

roun eminerafised “Water of aroun nan
atdtnad 6o bt/ vAasdhe sendrstegiriarant 6. 3386 4w puoecig Ghdvitiasaspray-dried
cancentration of around ]]V% /ml formulated i a 6 gly- 3 h
o B A s s e ST AT &0 67 . The
ageraeradisedtwatem(eatiy @ qiHofexoird 7b6y¢o a volume of 150 ml. The
olution thus obtained contained 15.around.3.00% (w/v) adjuvant or matrix
Tzlﬁglo ?%\g%g(e\%%seg%e? é}(ﬁﬁﬁ%ﬂ S V\V/\é%*% B?a%}{l r;ilif ritS’s rage) s%gﬁuijh@/
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
0.7% aggregates.
o After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.7% and 1.0% aggregates respectively.
e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.1% aggregates respectively.
e After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.6% 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 um, and the FPF was 28.1%

in relation to the powder capsule weight.
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as described above using cyclone Il at an atomising air flow of around

0.67 m3/h. The aggregate content was investigated as des Hﬁ?"%ﬁ
W‘Pl%gofsc/)llllé\?\%g aggregate contents We7r9e obtained for its storaqée stabi |(€3>/6:84807

After one week's open storage at 75% relative air humidity and 40C

(forced stog,l ags Yrilityyothe.poluksrpiepaied flamdRadaeonstituted
powder had around 0.7% aggreﬁates. After 1 and 3 months' storage at

2-8C (3 months' stability)! thé&"¥y| ArEpRtEiEOTom the reconstituted
powder had around 0.7% and 1.0% aggregates respectively. After 1 and

3 months' storage at 25C (3 months' stability), the solution §repared, 25 .
4H@ Iﬂ%%@@ﬁsgiﬁﬁe%ﬂg&ﬁ&éﬁcﬁ‘&d“ﬁ&ﬂﬁﬁf ¥sh W Ud st ggelgapigralised

wHeSReRtlY sy dfiesdRnd 3 montharsiorrasat 20GHSHwanids, afebiliiy).co ml

the solution prepared from the reconstituted powder had around 0.6% .
puRdeClop hgrepateutraipeRrnd Ha dnemeBitedritha phvigetycine-

hMEIR defenminesasidesaibed aboyiecd RedVIIAROLHIR Rewdriafted water
spray drying was 7.3 m, and the FPF was 28.1% 30 in relation to the

(pdnaeHceipramnd dightowrrborsef 59096 Forelyemotus oamss cepriped
aARD O REE %W LSRR WD A- (R RIS BESE L a1 (WA i) -dried as de-

formulation 4.00 g LS90P and 0.50 g L-isoleucine were dissolved in
scifbthabauesenTRPRRSEAl BVERBHNERY BAVOPABANAG ) iftaf- The ag-
MRS B AR 1B ERi PAXH e ReREMAhEE. MI pure IgGI with a

concentration of around 109 mg/ml formulated in a pH 6 glycine- histidine

* bulipsee WealeraRyWERE g AR IO her iR A WRPrHdHHBMAALeT ((Resd stor-
(With- aRbhal Rresndofudbip Ayl erehd hikeEhasRlPRIMasORtainesind

contained around 9% (w/v) adjuvant or matrix and 1% (w/v) protein and
wasSpRiEgaRdsas de 10 scribed above using cyclone | at an atomising

»2irliow GAAIONAD O Gifi BB TG F6n:ORRARIE anEaavaBinKpeligateshAfion

described above. After one week's open storage at 75% relative air

hupreaiedfemote rependititid agw deabimgrownd doilitiBRg5FepERed from
oth%@&o&ﬁfﬁ&i g pRyger &1@%@%&%& '@%%@ggﬁgﬁgﬁ§%é-§t ARRT QRE solution

day's equilibration and four'weeks' dry storage at'40C, the solution

preparaddidemtte recongtiuirsicppvierdradoanshd 0. 828568i@yates.

Spray drying of a 2.66% (w/v) LS55P 0.33% (w/v) L-isoleucine
0.33% (w/v) IgG1 formulation

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
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
described above using cyclone II at an atomising air flow of around 0.67 m’/h. The
aggregate 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.
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After one day's vacuum drying and four weeks' dry storage at 40C, the

ion_ prepared from the reconstituted powder had aroung /%0 8005/004807
Wé\%%drye%% eg. 20 Spray drying of a 2.(% % (w/v) LS55P 0.33% E\JNT/V{
L-isoleucine 0.33% (w/v) IgGI formulation 8.0 g LS55P and 1 g

o LA%E&'PP%EE&WGB%HES%%Y?L%% QU280 T RMBIRIRISRE VR f¥bared

a pH of around 7.5) in an ultrasonic bath. As the next step, around 9.7 ml

25950189 GESPRAHUACETHEENRF ARG Marb LAtk RIS SRG T IRR Al Eled in a
o PREOYGINENISHLRS %ﬁ{lé‘ge(ﬁf?@sf@@fl%@t}@éef& | andsdiluted withared

demineralised water (with'a pH of around 7.5) to a volume of 300 ml. The

sélomoheeeobisirstbeniteihed asrouhd-8% o). Bajasaineaicrmisame Aitely-
° ngf%o f‘%?’c} PIRtein and % ﬁfflj W@@%@ﬁtlﬁ%%ﬁ?ﬁ%ﬁ%?&%ﬁ%ﬂ prepared

cyclone IT at an atomising air flow of around 0.67 m3/h. The 3

adigreghte contsittindpdndesligd teg sl detbriat laboaseisaeeH s RpedKey-
n?&?@iyﬂ%% APERT4E @Wﬁ&%@%&%ﬂgﬁ%&%@q stakeage
stability), t

e solution prepared from the reconstituted powder had around
o 5086 MigrepatttheWavae0sitl 2988 80RC WEM2D0E/001BYP FRRerasdd 7o
3.moqths stoigge at r853 @onthﬁ\tstablllty), the solution prepared from

3
thé FS@&?&& %OgVN ef fad arourd 1.6% aggregates respectively. After

1 and 3 months' storage at 25C (3 months' stability), the solution prepared
from the recqnstitut r argund .g%la cé)g, %P aggLegates
respec |%EW.8 3! ]}ﬁftoe%%%%lﬂw wr/ﬁ/ nt lsll%i%e%l aét j(% (?B%months' stability),
the solution prepared fron?Ahevrectsistitiomoupdioder had around 1.6% and
1.8% aggregates respectively. The MMAD and FPF of the powder were
determined as described above. The MMAD of the powder after spray

5.0fyin Dol Sugar-andt s Py WaS BRHrFci feldor 1 omeljsgndegar) and

O A B e e of

asynd 1Sy uivatenittodn® dTouplinheSigasiemdrasd 40¢ nligsrsderé with

ST A0 ST ettt

Maaterials) were added and diluted with demineralised water (with a pH o 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

I at an atomising air flow of around 0.67 m>/h. The aggregate 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
7.1% aggregates.

o 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.

o After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution

prepared from the reconstituted powder had around 1.1% aggregates.
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concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine

f Materials) were added apd diluted with deminera|
w%bﬁlégg(i%%a 3 %ﬁﬁg% "?E%m 07

of around 7.5) to a volume of 50 ml. The solution't aine
contained around 9% (w/v) adjuvant 20 or matrix and | % (w/v) protein and

was spiRyydHicH 28 0eserned BRayE HARN s ISNe , [ AN afQinisingeair
flow of around 0.67 m3/h. The aggregate content was investigated as
described above. After oh@ Wé(éi%égﬂe@‘?%}%%“at 75% relative air
humidity and 40C (forced stor- age stability), the solution prepared from
the reconstituted powder had around 25 7.1% aggregates. After on

e
5 dhyECORIE RN PG IBH SRS St al htub e shewlingathear S) and
0 BEPARFEAEMING JROOBSIIULE ShRRVERY 4TAR AT Bk AHIIABREL AT o pH of

After one day's vacuum drying and four weeks' dry storagge at 40C, the

argyfigtidr) prephrdinomcthehe Asrideutad Hevdasr idiaeBuntppre 4501 with a

cHAYRORES 0 BANURN 20054 420068 R THELAAAP D04 i sBRIAY BRI (sce
of an 8% (w/v) Couplln%iSugar S 1% (w/v) L-isaleucine 1%(w/v)IgG

|
Musrialakisirs et ead gilner Sgh dsregmatiirg wprenetuialepf sty )
tdOHRAGE B08aMS) BRds 1o Ehls SRlaHENQMBTEdisaRiNedIn @rapndALant

ml demineralised water (with a pH of around 7.5) in an ultrasonic bath. As

ORAHEX ARtb b BN PL GBS RREINAECS 28 SlrsenbtishPue Sidhmgyclone
1 402 meimbfiesmviated JnRdhddly GitenhistidisedufierdsentMateniaietigated

were added and diluted with demineralised water (with a pH of around
asrdsseribed AlitSe of 50 ml. The solution thus obtained contained around

o 9% fADrRAIRN IR R5INATDCRNGUPlWHVE BIPIRIM AING WRB4PRYfekded stor-

as described above using cyclone | at an atomising air flow of around
0.8%nihllitHe HiggretirnchraRHed oMy bsitpaetiiueh oot Sagvaound
S #fter, apervagiss open storage at 75% relative air humidity and 40C

(forced stor- age stability), the solution prepared from the reconstituted
powder had around 15 6.8% aggregates. Example 3 Spray drying of a

3% (w/v) trehalose 6% (w/v) L-Citiyllififple 3

Spray drying of a 3% (w/v) trehalose 6% (w/v) L-citrulline
1% (w/v) IgG1 formulation

1.50 g trehalose 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 4.6 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-
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

1% (w/v) 1gGI formulation 20 1.50 g trehalose and 3.00 g L-citrulline were
dissolved in around 40 ml demineraljsed water (with a pH o

W%ZQHSGI][%%%niC bath. As the next steéé, around 4.6 ml pure Igg%vﬂi%h@gf@%m
concentration of around 109 mg/ml formulated in a pH 6 glycine- histidine
buffer (see Materialahwere agsied andulibitedmithdarminanslized water 25
(with a pH of around 7.5) toa volume of 50 ml. The solution thus obtained
contained around 9% (wivh SH{UYAHE bIORRHRIMY 1% (wiv) protein and
was spray-dried as de- scribed above using cyclone | at an atomising air
flow of around 0.67 m3/h. The ag- gregate content was investigated as

| aBsehiSodtpnde. Od e wHENEEKEopdirubietanarosod Al depineralised
whididih antiARG fergedsstaras 01aasoatalbility) Atbersolitianepr aRAlRH 4.60 mi

from the reconstituted powder had around 5.9% aggregates. WQ

Pyrodsf 1 2986 BoopestiTation s g7l Worg/mhyirgsialesol Rl LOsBgpne-
B DGt Rt 2 A VI 196 A dapmulation k8 ¢ #SdomiaBrhEse9 dater

L-citrulline were dissolved in around 40 ml demineralised 5 water (with a,

(vpith 6 RiforiaToms ihoadaumdaimie ot 1Ak e selitise husrabitiradsry Ripined

aldHR 185 (Wit aseneR AR 0hAI0WAL AT FrelE farmuiatgstin-amid Bs de-
glycine- histidine buffer (see Materials) were added and diluted with
swéﬁh&angéa%féﬁlwﬁ o B BPRSHISRT S8 QLRRAE BOEg P THY 28

LR Hhhs RRiainedzaniainesharmsadigdec(w/v) adjuvant or matrix and

1% (w/v) protein and was spray-dried as de 10 scribed above usin
* cyQiB ORI EIS I OPRRINCERENGIVSF arslatiy e nmIALY ARdat) &rééé‘f@d stor-
copgent eV artigaiashasHesadaeH ARAKE rABREAIRIVEEKERNRM around

storage at 75% relative air humidity and 40C (forced stor- age stability),
the-SahaARHcSAbfFared from the reconstituted powder had around 2.9%

«29QIRGAIGS- dhy AURE PRGHAY el raton ane, feidryueelsi oy StReagfution
at 40C, the solution prepared from the reconstituted powder had around
1.8%ragestdipancbe maensbiteiesbysvise badrenyih lahd RESFWRERs' dry

oS0 A9 U reshirauile dR oRRibdted oo dgichadti
o 6%,?}1%5 @??‘V?%g%%&%& &%&é%ﬂ eshfrqracile dpp ol e ion

prepared from the reconstituted powder had around 1.3% aggregates.

Spray drying of a 3% (w/v) Coupling Sugar 6% L-citrulline
1% (w/v) IgG1 formulation

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
I at an atomising air flow of around 0.67 m’/h. The aggregate content was investigated

as described above.
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20 Spray drying of a 3% (w/v) Coupling Sugar 6% L-citrulline 1% (w/v)

IgGl formulation 1.91 g Coupling Sugar-containing syrup (equivalent to 1.
W§ &086691%?5 (Sugar) and 3.00 g L-citr ine were dissolved in 5%%%%2(5{)69 (r)éfgm

demineralised water (with a pH of 25 around 7.5) in an ultrasonic bath. As

. th%ﬂ@x’(&?éﬁpe&r’%%gn“s_%%@é RUFSIIGRI MU0 A ANGRNIALIRN QP @B stor-

109 mg/m1 formulated in a pH 6 glycine-histidine buffer (see Materials)
wess stidélitendhdilsodetinitipreemie fogive thovsgeppalithtedpppotigrdindd around
7§)9%)%¥g| & 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

* destiibedabaye agingheytionerdofdvataseksbizintyaigdlotidf @robagolution

0. T t investigated, sstibed above.
W%Ze%%é!?/ {rfgg@ggégg%ﬁtfggé%%gﬁ%@Yﬁ%@g %%égl vﬁvgéégkg open storage

e at X500 oatative aivdeunnidiyy areoad 0 Co(forvezk Stdrage stabilitg)) hethe solution
solution prepared from the reconstituted powder, rou 9%
o B o R AR D SR g
40C, the solution 5 prepared from the reconstituted powder had around

1.4% aggregates. After.one : cuym deyin four. "dry
storage at%%%’, @%n&ﬁtﬁ?’n/og(?g/pﬁre%u lf(%n %ang?%cgo%qéf%%\(ﬁgﬁder had
around 1.3% aggregates.1Sptaywidgtd dfran8hgiem/v) Coupling Sugar S
6% L-citrulline 10 1%(w/v)IgGI formulation 1.95 g Coupling Sugar
S-containing syrup (equivalent to 1.5 g Coupling Sugar S) and 3.00 g

119%igr Qltinpline S gisshicadamagsyrdpdGani déenirterdlfise Carapbng Hitlgar SHand
around. 7,5) i k ic: bath

Qo R 8 O R AP U SR RIE A AT g of

a®yghycihg) histidinkrimeifies tete Adaierings) wepe added 400 diluper igh] with a

ST PRI, RS T o

cont around 9% vant or matrix an

Mateiials)) peoteitdedh dndabl smdy-idhi dansioeielissibeatabovihusipld efererad (7.5)
t§* ta%l?llfgg]ég 89 A TRY flb gH %‘\9 -@&Jﬁ%{{‘cc?{ﬂ%&%?&ﬁ@ W)%m)vgéﬁwant
investigated 20 as described above. After one week's open storage at

o7 Bt atidel Hr(im imw@gmdmb@g@}pc@d(gi@d.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.

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

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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age stability), the solution prepared from the reconstituted powder had

around 3.1 % aggregates. 25 Example 4 Spray drying of a 9 \3\%}54807
WVREA1698%6.33% (wWiv) tri-isoleucing% 0.33% (w/v) IgGl formuFatlon 86.0 g

trehalose and 1 g tri-isoleucine were dissolved in around 280 ml

ar SRR AliSer, AAWARIR: Witk 2 Rid 0535YREV] -piditANaHETREoRE dJalncAS:s

the next step, around 12.30 ml pure IgGl with a concentration of around
degwibeinabaye fevnmeens H 9HS giorenRe gy BBﬁ%QWa?é/i&éShe
agg’r% addedanddiledwila danineraliseshyater (with a pH of around
.9) to a volume of 300 ml. The solution thus obtained contained WO
* 200B11UR996eE2 POTYEPREOSI YO kYS i 9UBi XA HEAN brifgioed stor-
mg é%t%@%%ﬁ%f(% WiviBrolsin ad Was SiraY:AiRdiaR.dgRARghalaysund

usihg cyc 11 at an atomising air flow of around 0.67 m3/h. The
aggrégateeegii@nt was investigated as described above. s After one
week's open storage at 75% relative air humidity and 40C (forced stor- 5
age stability), the solution prepared from the reconstituted powder had

aroundSpE d6yang FGateis 6 HrdY) dnfiine ot & 3B B6 0% (WA HETRISES 0.33%
(wiv) tri-isoleucine  0.33§8 {w/ vk Jof3Liomiauenih 8.0 g raffinose and 1 g

tri-isoleucine were dissolved in around 140 ml demineralised water (with
a pH of around 7.5) in an ultrasonic bath. As the next step, around 4.87 ml

3 BYSIGGLNIH & FNGENERIRME ARUAGsIARS atal armulaieddmiaghlifed

glycine- histidine buffer (see Materials) were added and diluted with

walenfiwithatigsHataternd Tt apH terarstbaly. Systhe RS Grape A7 m!

p&Q?ggﬁu&iﬂH thusmebiaingsh Q%E%iﬁ}?cﬂl@z%aﬂd@%% foMvIagiuYRatH alvidine-
and0.33% (w/v) protein and was spray-dried as described above using

higjidisnebntirafsen ey alr Wews GAaF8uRRA odaP e/ ithlemingralisgd water

(FRREP RS INRSIgHtRAA% RRSCHPECHARR e AblRKiBREHESktsi AR ONtained
storage at 75% relative air humidity and 40C (forced stor- 50 age stabélitg&, as

angend Gl 6%/ B g irsentr sFMABLFEsh At e VB SN B HA AT VRSP Y60k
JREISRLES ve using cyclone II at an atomising air flow of around 0.67 m’/h. The

aggregate 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

12.6% aggregates.

Spray 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/m] for-
mulated in a pH 6 glycine-histidine buffer (see 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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Spray drying of a 2.66% (w/v) hydroxyethyl starch (HES) 0.33% (w/v)
) o i
W{)r!zb%(sj}ﬁ%é%e 0.33% (w/v) IgGI formylation 25 8.0 g HES ang Lgp)q05/004507
ri-isoleucine were dissolved in around 140 ml demineralised water (wit

a pH of around 7.5) in an ultrasonic bath at around 80C with stirring. As

A& BEXLLER0AENE AnBHAIRRHECAI BbWILY arcrnaenBatiaNNaIOuPgke gate

102.8 mg/ml for- mulated in a pH 6 glycine-histidine buffer (see Materials)
COpfsH WalEH totterissraviistrobdAhSifyerated turbid solution and diluted

o Withdemingralised Yatabvthareb ol ArHRE Kui ¥lunecoffdR@dstor-

The solution thus obtained contained around 3% (w/v) adjuvant or matrix

afgc0STETH (/e sRbIH Ah ATRRIS S FEYPH el res dsditiisd dppvirger had around

ZQ@%%lggg%@ 2P CT/EP2005/004807 above using cyclone Il at an
atomising air flow of around 0.67 m3/h. The aggregate content was

o inddistigated Agedesibampovese Afteiosne Meerkedpernitbraydist 7504 5°C
el SR AR 0 e Bt A BeSRIARA povder

red from the reconstituted powder had around 5 18.6% aggregates.
(Mhadteorshbl Dt enthsS e ammeaies a6MNG¥3% relative air humidity
and 25C (open 3 months' stability), the solution prepared from the
reconstituted powder had around 11.9% and 15.4% aggregates
respectivelgrayciSpray ity of %Vﬁ{bﬁ%cwwesﬁ&ér%l%‘éfé{ 6% (wiv)
lactose 0.3g%;6w(\) A {RAIGHERMO 3330 (W) 95ch s mivialien 6.0 9

saccharose, 2.0 g lactose, and 1 g tri-isoleucine were dissolved in around
280 ml demineralised water (with a pH of around 7.5) in an ultrasonic

6.@?&%&%&%9%55&99&0@, arung 8i 4300l PEVRR! MiLBIARORGRBRIOB0 ml

of around 102.8' mg/ml formulated in a pH 6 glycine-histidine buffer (see

drinsralisydvepteadaed amd! afreandih deiniderl Grseibadr (hithansk skep,
ax%’iﬂidﬁg.'735}1%%&"?(}1;@?9\@{}13996&%{&%@9'Uﬁ(afbﬁ]&éﬁ 1@R-dainee crmMaINaed in
Juv.

around 3% (w/v) a ant or matrix and 0.33% (w/v) protein and was

a gpty drieacabisidisatadieaneee Mg eyemae rddshaabiitlrd withdomiper-
R @QHRE &R g‘?ﬁ' of REBEITESRIS SR NGSI0YaaTigRiedation thus ob-

described above. (r) After one week's open storage at 75% relative air

tahnedigRytane Lo Rs A3 SHHY) A EeabiRE MIHESANO breSrey prgrin and
whe §§1‘5‘§/’3§Hgdtec{§ RRWERRaMMOURShg cyclone 11 at an atomising air flow of

around 0.67 m’/h. The aggregate 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

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 ml 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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8.8% aggregates. 25 Spray drying of a 2.66% (w/v) saccharose 0.33%
ng%/()sm-gggcucine 0.33% (w/v) IgGlgf()ormuIation 8.0 g saccharss aadh o7

tri-isoleucine were dissolved in around 280 ml dcmineralised water (with a
pH of around 7.5) in an ultrasonic bath. As the next step, around 9.73 rnl

d3Or R AT Wit & SRNEROTREOROS BreNNE L2 Bma/mirtarmuaseditia The
pH 6 glycine histidine buffer (see Materials) were added and diluted with

ASFEFRE RS WatdRVERAEAE D RP I3FBPRH2PSi%0 a volume of 300 ml. The

o SOULION thus-ebtainng seriaingd; prsi3uivhaditvant sonatiicandior-
0.33% (w/v) protein and was spray-dried as WO 2005/112996 86

Pess/ERDIBE)0 0B o7 uHEE PSR sth R LSy RGeS RV AR i ground

aik foy.gbareurd 0.67 m3/h. The aggregate content was investigated as
described above. After one week's open storage at 75% relative air

humidity and 40C (forced stor- age stability), the solution prepared from

the recog My@%iagva@@rzw/@(@%i@mﬁe@@gg(a@@tqs-iﬁﬂéamﬂéying of
a 2.66% (w/v) LS90P 0.33% (w/v) tri-isoleucine 0.33% (w/v) IgGl
formulation 10 4.0 g LS86B Ad# 0/6t8G tqssrlation: were dissolved in

around 140 ml demineralised water (with a pH of around 7.5). As the next

step, around 4.864 ml pure IgGI with a _concentration of around 102,8
40hg/E I8P L A% ArplsobegRemE AR alvst A Qs Nidien iﬁ)%?’éahsed

watdedand divtadwithaesinssalizawaiep (widhadoreh anopae: Tab)lteah a

volume of 150 ml. The solution thus obtained contained around 3.00%
COMATYUIaign; ot AR BN AR HeD! §§%1Wdrbt%mﬁd%§1§%ﬁ95%ﬁ%&uff“

(R8 Nﬁ‘é@fjiﬁ@}iﬁa@\é@dwia}wta{ﬁl@éaﬁvutatcwmaiamiﬁiagmgﬂqwmg fpHI06 around
0.67 m3/h. The aggregate content was inyestigated as describe Ve

NGBS A4 SR Do BB A8 eSS e ()

afiliesang WasksHEen o A0evatpfofh eladiveagisfiupnitind andid@Eibed above

(forced stor- 20 age stahiljty), the, solution prepared frp e reconstjtuted
O R0 LT DBV e oG MBS Wb GRS PR G nt

waSavekinpanriss gabiibell dbeveolution prepared from the reconstituted

TRl iag cagresate comants weve obARIEPRIERY SRS ety

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
2.3% aggregates.

e After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.7% and 1.0% aggregates respectively.

e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.4% 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 After 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.

e After 1 and 3 months’ open storage at around 43% relative air humidity and 25°C,
the solution prepared from the reconstituted powder had around 0.5% and 0.6%

aggregates respectively.



10

15

20

25

30

After 1 and 3 months' storage at 25C (3 months' stability), the solution

repared 25 from the reconstituted powder had around 0.80/9@19 18P 04s07
W@éﬁ%b&ﬁgg respectively. After | an%93 months' storage at 40C (3 months'

stability), the solution prepared from the reconstituted powder had around

THE RABNGE e o RAgrsaatas tashRestivebiesvfied rRd.3 months' open

storage at around 29% relative air humidity and 25C, the solution
o pidisavid Brohthpeoeesnafieser podraedes rduHB-0.4% and 0.7% 30

T %%ﬁaﬁef?ﬂggfi\{ﬂ‘)/po%@f weRGRMRNRS ARRBreage @&t around

3% relative air humidity and 25C, the solution prepared from the .
o réBonbtivitedl oinelpr idet aftuisdraysdeineho5de sgyreightea FPT was 53.2%

respectively, WO 20 5/1123]% RGT/EP2005/004807 The MMD of the
p(l)r\l/\/r (f;?a:uv%%io e?e?%w(r%gacg gegsc%%é ‘above. The MMD of the powder

after spray drying was 4.7 m. The MMAD and FPF of the powder were
determined as descri e%h 9 TXEMW%t & ROWHes aftet spray
drying wrgg)sf%/.?r H{géﬁ&t %e%,%%‘/\/,y $53.2% 5 iﬁrarela ion to the powder
capsule weight. Spray dryitlp OWé& R186%mnnlat8I0P 0.33% (W/v)
tri-isoleucine 0.33% (w/v) IgG1 formulation 10 4.0 g LS9OP and 0.50 g
tri-isoleucine were dissolved in around 140 ml demineralised water (with

4.6 pHSHCIroudd 305y tisishienart stepy; drvahgdigsaawnddAd rmEdemmgalised
concentration of-aroun . [ml for yuf 1 1eG1 with
B T S A S A it pure ROt vith
cateritrerialisef] aated (WESaminof frouwiated. 5) ® BH/@laheise Tigiginerpfier
salytion £ Ingd conial Y WhRAAMMBRLE! Shattind
(Sgﬁ%?gﬂﬂﬁﬁﬁ%@ﬁ%ﬁa{&n?ﬁﬁiﬁ@%{ﬁ%ﬁgg rzflﬁg%ljééaécr_ibe(flé?boveED usi(r)1 "
7 SyctonedhananiztbMisinghesabwiar tisueiianed sasirintharaygreyatse (W/v)
ntent was, invesH doaﬁ gigzs | T, 119V G LIHEDAE ab
a 8%?3&%%%%%%[?%%%%& its s o%%gﬁg%?il\i(&s A tggone week's open oY
usingagyeland Bt relattomisingurinidiey ofcranad bR mglbrl be agpegalpifgnent

the. soluti nRr ggg&-@g&%@geconstituted powder had around 2.2%
W&Sé‘?@&%% S. Arter 1 alnd 3 months' storage at around 29% relative air
Tharfublity mgc @5€zidpeentents 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
2.2% aggregates.

e After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had
around 0.5% and 0.6% aggregates respectively.

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had
around 0.5% and 0.7% aggregates respectively.

The MMD of the powder was determined as described above.

¢ The MMD of the powder after spray drying was 2.7 pm.

The MMAD and FPF of the powder were determined as described above.

e The MMAD of the powder after spray drying was 3.6 um, and the FPF was 58.0%

in relation to the powder capsule weight.
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3 months' stability), the solution prepared from the reconstituted powder

had around 0.5% and 0.6% aggregates respectively. 25 After | and 3
WS Stage at around 43% relathfe air humidity and 25C (olgE 37004807
months' stability), the solution prepared from the reconstituted powder had

around Q.RY 79 0 r ' he MM_ f owder
was det%nﬁl‘ékzdg%rggdoti%?égga@giéﬁggﬁﬁe%%égf the p?&v%g{r&g%teer spray
drying was 2.7 pm. 30 Tha3vmiwd)det FRmaflatopowder 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

4 apdHB0Reighl). W@ pD0S/ 12088 RGTV N RRT0S00nBYH0 Spdgmingralsed
% (V. R 0.33% ( i ine. Q.33%, (wiv) 1gGi ~

T e

camoenithtid ofi|adewnihd 33iSeak g deemphithdaimte oo ghe G i buffer

(Jlégg{/g{r%% f}@i%@gg 5{?&—% a% 8%%%9@t}’ﬁ’ﬁ%n%ﬂ%%ﬁ%@aﬁ&“g%ﬁfg lﬁ@quf around

mulated in a pH 6 glycine-histidine buffer (see Materials)
Topte acdbanard §fi0ted Whh sewisethisolitainedr qoitiizeprorad Ry o (w/v)
; \Y/ol[¥l . soluti tainad j
DR R SR, Do s sl edamindoo.
usingysdtio Hsatescribedsiboie llowsihgreyefohd 4wt Ain Beeragargaik content
\Jc%%vyng%)g{c?é{@g a]s'gé‘sE‘Pi??/éh Jhs @ggregate content was investigated as
A5 {

escri above. The following aggregate contents were obtained for its

Taofalevsrbiagemie poreniioskrs dpjameddpades storsns YehilE air

humijgdi - tabilit I 3
e T o g s

magthstabiditsiyste srlotiog posparedhfiomaindinenainitaied PoBderps around %

moa%%}(? a{g@lity), the solution prepared from the reconstituted powder had

aro 5% and 0.6% aggregates respectively. After 1 and 3 months'
sstofdige headdumdBYs sielateaarhunhitify aelatPSQi(dpenidy 8ndhahtks(open

o Eh o elHie SEUMHIRN PIRPASAIR IR (EF AT R BEUIERLREH AP had

: : y.
around 0.5% and 0.6% aggregates respectively.

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had
around 0.5% and 0.8% aggregates respectively.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.6 pm.

The MMAD and FPF of the powder were determined as described above.

¢ The MMAD of the powder after spray drying was 3.3 um, 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) IgG1 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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The MMD of the powder was determined as described above. The MMD

of the powder after spray drying was 2.6 m. The MMAD and FPF of th
WPBMadI 3re determined as describ&d above. 25 The MMAES B> 04807

powder after spray drying was 3.3 pm, and the FPF was 58.9% in relation

(s %8 %@)&&#ﬁi Wk Qﬁ&éﬁ%%‘é@ edninmaha s]etﬁg%e%’gyﬁlg§%€g% % aFl)round

V) tri-isoleucine 0.20% (w/v) 1gGi formulation

4,
7.8 0,50 neidEGiRUoIheThve reluiswo g Ahtaroishecnizaned @@W%e‘r&%&w/ v)
ad\%%%%v %ﬁmam% AoHA &R Asihe ARKiRie QPPaSQHHQdA'ag et Mip @bove

_ a concentration of around 102.8 mg/m forgnulated inapH®6
usipgcioelonistidlinieab uffemiaice 2008011 26 98 8dRLT EPADOEI0 048 BA (G SaNtent

wMaj Qéﬂ%)dggg% gdded ang diluted with demineralised water (with a pH of

aroun to a volume of 250 ml. The solution thus obtained contained
Tla‘ﬂﬁ@iﬂfb?;dl%}%g(@\g@tﬁ eetarR IS hedainah oo 0 9eR Figkakeih and was
spray-dried as,descri Ve 4S) : isieg A
B S L g et
degeritiebiliyhvtheTsduodowirmpagdrégateonennstitets dstadrsdbih pround
stgr eastagilé%é After one week's open storage at 75% relative air
humi |t)g§Tn§ C (forced stor- age stability), the solution prepared from
o tha flec dnstitAted phwideotage araunod 2P4orelgtnspitdsimaikfad 2 aikd(gpen

months' stgrage. round 29% relative ai idj
o B bk SR SRR MR 30 AR 00 Hhtor
araendd05%% and 0.5% agregatassespactively. After 1 and 3 months'

storage. at around 43% relative, air humidity and.25 A S,

* T} A SEICHOR o ebarod Hon rh SR e oA PR (open
arpundiliz%sand by 7 Vstegsrhgme prespedtifoip. e bttt powdisr had
was de ined escribed above. . The, MMD of the powder after spray
drf}fﬁ nvh\?é? ??(.’2a rfn(farﬂé)sleﬁgﬁﬁa%ﬁ eg%aléao\%gtlﬁé powder were determined as

TdeddNied &theyewdtreviidiaBrofitied podederibdteatapray drying was 3.9 m,

0,
oanijhtehglﬁ/ﬁfo\%lalse %%'\g({gr after spray drying was 3.2 pm.
The MMAD and FPF of the powder were determined as described above.
e The MMAD of the powder after spray drying was 3.9 pm, and the FPF was 55.6%

in relation to the powder capsule weight.

Spray drying of a 2.833% (w/v) LS90P 0.166% (w/v) tri-isoleucine
0.33% (w/v) IgG1 formulation

4.25 g LS9OP 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 ml pure IgGl
with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) were added and diluted with 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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20 in relation to the powder capsule weight. Spray drying of a 2.833%
w/v) LS90P 0.166% (w/v) tri-isoleucine 0.33% (w/v) IgGI formulati ﬁ

w ?é)@sél 18%P and 0.25 g tri-isoleucif® were dissolved in aroPuCr;szﬁ%%m ?4807
demineral- ised water (with a pH of around 7.5). As the next step, around

. 4-864. ml pure I9G| it Al forced stor-
O IR A TN (oreed o
angediftatst ty)itHlee it el peeb evade it eronsareigAdT )0 kad around

Vqlg%eé%& Qtéyl' The solution thus obtained contained around 30 3.00%
(w/vy adjfiivant or matrix and 0.33% (w/v) protein and was spray-dried as

* dexfearibentigbovatising o anertaiddd stantising aatrffmdﬁwm RE°G.&gpen
/%OLH%agfag{ﬁ% RO ) Va?é&%@#%?. a%.dessrbedap oexvvvagaehad

following aggregate’tontents were obtained for its storage stabllity:
2065114 2536 20IPCTIGRZONBM0488tiveler one week's open storage at

75% relative air humidity and 40C (forced stor age stabilit ]
* TSR T ORI BB WA AT T U LG Topen
Afiemoatid 3 stabiithy, steraghitvarprepdr28%froelative mivdnstitidey and @§Chad

(open nths: stability), the solution prepared from the reconstituted
po%\?éllélrg r%gdpélar%%%ﬁt? gggyg\%ﬁ%tﬁggjop gf;té\f%%ates respectively. After | and
TRerniviin S fSiior pger ddraves ddtBnedlatidesaittmdralgite.and 25C (open 3

mopths' stability), the solution prepayed from the, reconstituted powder had
« S s B R e L JE DA e MMD of the
TROWIEA WS d ¢eFroithd pewdeserire d abaried Bheldeivibedfativerpowder
after spray drying was 4,8 pm. The MMAD and EPF of the \Aﬁgﬁwere
° dé’f@ﬁ#ﬂ@é’g§ég€fcﬂ%\¥é%ﬁ ESPHREIOMRRL Bt ?k?e%v@&ggg?ter Ky 4577
dryfing1¥(as 2o I podiddrtbepfiEweaghit5. 7% in relation to the powder

capsule weight. 15 Spray drying of a 2.9166% (w/v) LS90P 0.0833% (w/v)
tri-isoleueine 0.33% (w/v) IgGl formulation 4.375 g LS90P and 0.125 g

tri-isolgyeipaiaie cisspivers i @rorrcsd40 mbgEsmineraly tri-isoleucine
0.33% (w/v) IgG1 formulation

4375 g LS9OP and 0.125 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 ml pure IgGl

with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) were added and diluted with 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 11 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.

e After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had

around 0.4% and 0.5% aggregates respectively.
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20 ised water (with a pl-1 of around 7.5). As the next step, around 4,864 ml
gure IgGl with a concentration of around 102.8 mg/ml formulated in | 5/80'1807
&ffistidine buffer (see Mater) 5Is) were added and dif it with

demlnerallsed water (with a pH of around 7.5) to a volume of 150 ml. The

« Salilion s abiaed.canialel AR A SO0 AARATLE] 1326 open

(w/v) protein ard was spray- as de 25 scribéd above
uémg(nybmmmlatsan tatonsuibitigraipftpw et drounthe. 6censtitutehepgyyder had

gregate gantent wasiny %gg%&fg%gﬁﬁg ed above. The following

aggregate contents We r its storage stability: After one
TheddivEopkthestomde mam%ermatmiaaaudmnb@dwbmmc (forced stor-

age s e solu |on ared from the r tituted powder had
aggﬂmﬁﬁg@v %Et@} g reerz;i1 gﬁgr 1yl%%gm%(\%i §} storage at around
TlﬂQMNE&ﬂmedaﬂPﬁmﬁtﬁdpmdeﬁ&@@qlﬂm&mdramééstabdﬁytquthe solution

- PERT O i oo ot o A0 SRS e o

Afterclatind & me@msdsﬁe@gelak&ﬁ@hnd 43% relative air humidity and 25C
(open 3 months' stability), the solution prepared from the reconstituted
powder had around 0.5% and 0.6% aggregates respectively. The MMD of
the powdgrayasdegerfal aeﬁﬁ%(dﬂés\;ﬂﬁéd}abev% Gv/TheiNivlBuoinihe
powder after spray dryi 62 plmGﬂg MI\(IAD and FPF of the powder
were determined as desc 3 ]B of the powder after
spray drying was 6.1 m, and the FPF was 39.6% in relation to the powder

t..10 S dr ing of a 2.66% (ywiv) LS55 3% .
5 BN N YT SR Ut (L 44 7 ehratsa
wthﬁgiﬁﬂﬁum\(ﬁYa@imﬂd\@dnmmthmmbﬁﬁfbmhdeﬂwherahwttpv\mmm(dnﬁtm ml
aro nd 7.5 an ultrasonic S the xt st 973 .mi
p‘iré) % d I‘é’ C)e%eﬁeenf)ra? on' %ﬁP?H} ¥ ln le %3 ylne-

aroun ormul
hi@hldﬁaglymfferh(séledmﬁhuﬁﬁb (s&eeralMahla)dNéﬁeﬂad dwdkarddrquedjwdhwater

e e e T S

afd Y8 bo/(v)/ py aidiny amtcbwaatsprapdd 684 A(w/v) proteln 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.

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
2.1% aggregates.

o After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.5% aggregates respectively.

e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.9% and 1.5% aggregates respectively.

o 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 months’ storege 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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described above using cyclone Il at an atomising air flow of around 0.67

m3/h. The 20 aggregate content was investigated as described above/. 4807
VR8P oHEReek's open storage at 75% relative air humidity aht 4ge0>00

(forced stor- age stability), the solution prepared from the reconstituted
powdsyRaY Apu %‘(;/gt?ggy e aftelk ang ;3 months' storage at
’ Z?gié ?é/lmonﬂis' ;@Bﬁﬁlty , the J%%L?ti(gﬁ'g%pé{?ed é%n?rom the reconstituted
ThoMddARashd ioRind 0189 ended veers slgtpagatesaedgeiedigbovefter 1 and
3 mo - stQr at 25C (3 months' stability), the.solution, pre d fron -,
N e AR T T R e R o,
respediietyto tAftpoddendapsnlentiesptorage at 40C (3 months' stability),

the solution prepared. from the recopstituted. powder had.aroun %

o PR S LA 30 AP B S WO LG pen 3
argisehdSSebalasyenaiMMmTity-aris2he, (e eFmoRths sstability kethton to
solution prepared from the reconstituted powder had around 1.0% and
1. 5% RRyBiensre e g5i8hbely. The MMD of the powder was determined

as described above. WO 2005/112996 92 PC'1/EP2005/004807 The
MMD of the powder after Sé)roa/y dr ing was 3.4 m. The MMAD and FPF of
d’ad

the powdEPRERARERE At Weddribet dhlffe’ PR Mie) TCthe

powder after spray drying3ses @8 Mmganddhgditforvas 58.3% in relation
to the powder capsule weight. 5 After one month's storage at around 43%

relative air humidity and 25C (open 3 months' stability), the MMAD was
83 msaoe the &8k WassoRadhdnwelaliandd dhenpavaer eapshlalvwrighilised

SESREE e LS Sl G epesene 10,

poisSeluedriitod@endeatativh dgmicenalisFEs wien(fettal skt dh arpHNEl glw)ine-

icserc ol Ao ek ey S AL RIS HELLS e

(wigtidip boterisee Materiabshmecd 300iad. ahd dilikshwiits deminet aliseaned

AREL LA PRl g L5 s o SO0l Thn Shen s

dpseiriadadit wassl dydoied st an atomising air flow of around 0.67 m’/h. The

aggregate 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
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 um.

The MMAD and FPF of the powder were determined as described above.

¢ 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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described above using cyclone Il at an atomising air flow of around 0.67

m3/h. The aggregate content was |nvest|gated as described above. 20
WRrEPGHe R eek's open storage at 75 9 relative air humidity aﬁHTﬁf%OOS/ 004307
(forced stor- age stability), the solution prepared from the reconstituted

powd r at
o B s R sg ATSTIaNE e
solution prepared from thé¥¥constitiged fowdkatisad 25 around 1 3% and
1.5% aggregates respectively. The MMD of the powder was determined

as described above. The MMD of the powder after spray drying was 2.9
8.0 EHSRAN ADIhAF L o theupiow dervdisselees mirseuad d88aribdgmineral-

isBRWSer T@ﬁ}?@‘!ﬁ%f’i 89"!?3 ?Ih%rnse% PRGNS, gﬁ‘kﬂl‘ 0T with

FPF was 58.6% 30 in relation e powder capsule wei
a 2006112096 3PATHP2605 gt dom@piedyidryiny of gl waeaevs¢inaputfer

(sgg/gﬁegé?d%%e{%(xﬁ&é a%%%&%@&(&% LGP néj]ggi 1P8 S5rround

25gtri |so eucine were dissol ve in arou
7 derirreralubis el Jatenliwite agutioof hrsuekdalgyl A@ithelﬁrrbﬂt@zeé 3% (wiv)

rmuF {H!(palﬁrc? (B%IVW v tlgf&@&gxr%%tl&gs §&5§“E}‘i‘e&0a% %J&Q{Hyd above

in a pH 6 glycine- er (see'M erlals) were added
using @rmlt?e@ Wit d@mmramge@itvmmﬁnmww 67 andlind'he By gregate content

W glw&%a%g(pa@he'm@b%g%@vr&thus obtained contained around 3% (w/v)

adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
-deéﬁfrbedeawgﬂe slopesisigregelohéSfroatkti veamibimgidityfiow 40 Yrdlpnged stor-

88BN ALILGAALSCON ?&%ﬂﬁéﬂﬂﬁé%%ﬁ?ﬁﬁt%ﬁ%@&q AR@VFound

Aft r one wWeek's open storage at /5% relative air humidity and 40C
(fotced sggregajesstability), the solution prepared from the reconstituted

.pO)Q’He daz%?%?onqhé’ le'%or %%y e d}?g Agﬁ%{l%‘/eay g h%m 'E«P%n t?ga@?open

at‘aroun Y% relative air (open mont S sta
thé sohuttbs’ mtepity), ftben shlstrecarstitueddfpowdbe hadorstouted (W%ler had

and 0,854 3901600095 FSaeeivel g (MP of the powder was

determined as
The MMD of the powder was determmed 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.
¢ The MMAD of the powder after spray drying was 4.4 um, and the FPF was 58.6%

in relation to the powder capsule weight.

Example 5
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 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 150 ml. The solution thus obtained was spray-dried as described above using
cyclone I

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 MMD of the powder after spray drying was 2.9 m. 20 The MMAD and
FPF of the powder were determined_as described above. The_é}ﬂ}/&A(Q (9f
W%%&Wg after spray drying was 424 m, and the FPF was 58 6% ?n 004807
relation to the powder capsule weight. Example 5 25 Production of further

tex’ﬂox\fd% 3 @?’CO?BQ' 'Ml\tﬁ)th)ef iﬂl\ée&g@@els@@ydéwmﬁdaa’é 389 {WY labove. The

lysozyme tormulation 5 g lysozyme were dissolved in around 140 ml
MiEpirfeilzdipon deateragWith ppHIbE MdUND 218) HRY efuhsdpmiyder were deter-

demineralised water (wj around,7.5) to - 0.

R B Sas WL Skt 2L SR YL B B 45 el

tiyalahe pbwidwe cepiditaveigitomer content was determined as described
above. After forced stor- age, the solution prepared from the reconstituted
powder had a residual monomer con WO 2005/112996 94

PCT/EP2005/004808 ptentiofidd % 3 THENWD) dfShePpowder was

determined as descri % ve. The MMD of the powder was 3.2 pm.
The MMAD and FPF oft %‘Pg\g&ﬁrs\?vz reedl:t)eotrenrl-lyi rﬁltﬁoéld as described
above. The MMAD was 4.0 pm, and the FPF was 70.4% in rela- tion to

e r capsyle weight. 5 Spray.drying gf a 3.009%
o R T SR Y T B e T o iyt of
ard8AdnTl Siemime nallise dnivabeth(\with thepht:af stk al omiheh 7z Binin wias ulddssbaing di-
h..As the.next step, | g lysezym adde, = Ut [
A R B 7013615 e 00 e
scdotistiomiik b tabtedness was sorad-dsidesastadstribedisibgwy dsirgkyclone

r}j: Theesidal monomer paent was ASEINeS A RSIDRA ARNEd sor-
HEPYoreed SO &ge. the sofution prepared from the reconstituted powder
agatha sekitlualpnepach &ooothe I8ctarstivfted powdehbaN MBS siud asoRer con-

was mi cribed a . 0 Was.bfe. Th

R e B T e SR L R iy e

Mavovef Tiee fdivided wieass430 7 pm Thn MhEATP Bnd asPFAcTohvénpeladetiovete deter-
th ight. .

min% %N eesrcgggg %Eo\\llvee. '?EE MMAD was 3.7 um, and the FPF was 24.7% in rela-

tion to the powder capsule weight.

Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) isoleucine
0.33% (w/v) lysozyme formulation

8.0 g LS9OP 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 ml. The solution thus obtained was spray-dried as described above using cyclone
1.

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 um. 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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20 Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) isoleucine 0.33%

W/v‘? B/sozyme formulation 8.0 g LS90P and 1 g isoleucine were disso/lvoti(g07
Win 3PSO 280 ml demineralised watér (with a pH of around glcgﬁﬁzg%s 0

ultrasonic bath. As the next step, | g lysozyme was 25 added and diluted
with demincralised water (with a pH of around 7.5) to a volume of 300 ml.
The solution thus obtained was spray-dried as described above using
cyclone Spraghéryssicdal Zfdie e t&SRM WA ddeimitietedsuséxribed

above. After forced s .@ﬁ@?wm?l%’&. @5§B§§§gofﬁom the reconstituted

powder had a residual monomef con- 30 tent of 47.9%. The MMD of the
powder was determined as described above. The MMD of the powder was

333 Tdfte MAER B BIRECRlc IR ROMARS WA SR diRRL AS AaRRERRcd
above. The MMAD was 4.1 pm, and the FPF was 29.0% in rela- tion to
witter Hoithlerndapsaowdight) WEn200BsRR0bED 5P G/ BEROOBI0DLTTOZYme

wﬁﬂofﬁ%qe%%m CHI?%%- 1 QA ER RO QuRRiro W) P QEMAIRNEI07 3% a vol-
wi/v) lysozyme formulation 5 8.0 g LS90P and 1 g tri-isoleucine were '
uilis 961500 inl aFbarsdIRBonthetephinetedistes sweaprduathas pesaiebabryy Byng
C}? gipegktrasonic bath. As the next step, 1 g lysozyme was added and

|1ute with demincraliscd water (with a pH of around 7.5) to a vol- ume of

TRoGesduThesedmvreantenbhes st s eshrayencal asabeveripEgraionced stor-
a%ez Bg s?%ﬁl%eppep]a(?egqﬁ)ﬁ? fidyal SRR LS RIE M YiaS G IRITIASELART con-

scribed above: After forced stor- age, the solution prepared from the

tersco4fitted PeaniBY Raaf e igtislembiae Aeieesinag is glagrihss #pve. The

fihe i ' b T :
D REes SRS 8RR s

mineddsadestesribatbabolies VA AMMAB 345316 P tet EREcRP B84 in rela-
t.58.60/ in rel -er15 ti(S)u éc‘)Nteq owder capsule weight. Spray drying of a
1%%@00 f\ﬁﬂ/‘?’calgﬁgmn formrutation | g calcitonin was dissolved in around

25 ml demineralised water (with a pH of 20 around 7.5) and diluted with
demneraloodyon o 1 LR LAV Al S0 Te
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.
e 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 um, and the FPF was 59.0% in relation to the powder capsule
weight.
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cyclone Il. The aggregate content was investigated as described above.

After 3 months' storage at 2-8C (3 months' stability), the solugj
W%ij?ﬁg reconstituted powder ha9 around 4.1 % aggregtgttg@é%5%5)%8&O7

respectively. After 3 months' storage at 25C (3 months' stability), the
solution prepared frgm, $he-FRGOSSIEIIRBRQWASY hesharound 4.9%

aggregates respectively. After 3 months' storage at 40C (3 months'
stability), the solutiorP Jré&paret ParlcitpaieEynssRiten powder had around
7.4% aggregates respectively. 30 The MMAD and FPF of the powder
were determined as described above. The MMAD was 3.9 pm, and the

h
4. ZPE 8RR 998 oo srckistabiend 1 ey wdslstmensialised. vigest (with a pH of

o3 %@tﬁ@rFéQth/@ﬁW%oéﬁ@RoﬁQqu{d@%g AR F1HRA% (¥ dminer-
LS90P 0.166% (wlv) calcitonin formulation 4.750 1(3?L890P were dissolved

alisedryatr (it eidrAfmseansbd Narer vetrme s 5209 olhtoso BioA dhp 0b-
raR}R BiRRpPag 0 BICA HEoRD Wb #utded And dibwed with deminer- alised

water (with a pH of around 7.5) to a volume of 150 ml. The solution thus
Thp agared b isptayes i yisaed aiskaabsda g cyclone II. The

« A99FROAIG, GRS DY 6 St 0, 2 AR SCHABR AL AYE s oI D RIS rom
storage at 2-8C (3 months' stability), the solution prepared from 10 the

rethssereiiysedieisy dridhedaurend 390 aagregales 1eBsetily. After 3
o« MAHDS 3SINAGS A dmbe (3 PORNS SIGRILY ktihA 3| UHR S DIERA §HPARY from

the reconstituted powder had around 3.9% aggregates respectively. After
3 thomesnstititagepardeThed aronmds? STAFIBE FEMEsISRRTSH s!¥pared from

oth%ﬁ%ﬁ% : A B gra?qgﬁnggpﬁtﬁ%’ 99589 }%rg{ﬁgﬁgﬂv aked from

The e powder was determined as descriibed above. The MMD
of therpewstifatod asedsmhad R nAL asegrrRRtes (REPBIWELT were

1E'GIEE @S AoailbSrhs e Tae MUARMAS AR 1 TRUAINAT B G-
47.3% in relation to the powder capsule weight. 20 Spray drying of a )

dr88892 (v L BSONIBI3Dsid/FP s ol theime val a6 8P Wiy maiead gin described
a %rvrg.ujﬂﬂ? MMAD was 4.3 pm, and the FPF was 47.3% in relation to the powder

capsule weight.

Spray drying of a 2.833% (w/v) LS90P 0.33% (w/v) isoleucine

0.166% (w/v) calcitonin formulation

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 II

The aggregate content was investigated as described above.

e After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from

the reconstituted powder had around 3.3% 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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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 ultrasonj 21?
W%%()Wé&ltz%%gp, 0.250 g calci- 25 tonim'was added and diIuted% hﬁlﬂ;tgod%/ﬁo4807

demineralised water (with a pH of around 7.5) to a volume of 150 ml. The

. SO;:LL#&?% H%ﬁgﬁ?t@m& was;Praysdrisghas desatitsdiaboya s Pepared from

cyclone Il. The aggregate content was investigatéd as described above.
AfisrBoostith Srorader ded-8oyB! moktsseapiRgcspredBRlition prepared

THCIVAY yﬁ?/ng% X gliryiad PAWAGHORLHQUATS 3B AYARIRIRED of the pow-

respectively. r 3 months' storage at 25C (3 months' stability), the
desoktioh repaiide MMADendcOPEttlithd powdier wes desermeimégs described

aggregates.respectively, WO 2005/1 6 97 PCT/BP20
abR?f%‘reg’i%ﬁ gétgFggé%PHbé?g%%nitﬁs' ‘é’?ﬁb‘g)?gf)f’tﬁré Eﬁ{%?ﬁg?gﬁa Qyder
cdpenie the deconstituted powder had around 3.6% aggregates respectively.

The MMD of the powder was determined as described above. The MMD
of the pow- der was 2.8 m. The MMAD and FPF of the powder were

determigpehpdigascabed. &atowe/ T RS MMAES KasvAvi toi sriduhiacF P F
was 49.2% in relation. to t owder. capsule weight. Spray drying of a
2.866% (w/v) LS90P%%§/% K)V)\A‘///?ﬁ?!%oq%ﬁluﬂrén %%%% (w/v) calcitonin
formulation 10 4.250 g LS90P and 0.50 g tri-isoleucine were dissolved in
round 140 ml ineral- ised water (with.a pH af .around in -
- 1-
R T g S R e & T S P b Qe
isdilutatewithithenmifieodlisednddtes) (it alplasofiarbethd XShemexvstapad 80 g
50 ml. The solution th tained,was spray-dried a SCri €475
Cégli?mg%%ﬁc?c%%glﬁ %{%gegrevé]é ed?:tcr)lﬁ gr%t{ lv%éﬁ?ﬁvgsf@%e%@g%g?@lﬁbed )
tcabovRimafidn 30manthis: stdutige &h@-8Ca{Bahwathsprataiditing) atdesaibgdabove

Exre ar ((j) Jrcirin the reconstituted powder had around 3.3% aggregates
u g%%%‘i ver. "After 3 months' storage at 25C (3 months' stability), the

Thelutigr prteparsehfrany iR0dhessrbmstitatetiqdabdee.had around 3.6%

'gtg a%rﬁﬁ%/?ﬁg@,ﬁﬁg\é%%@p@}e%ér g?n?n’?é%ﬁlss t(s)tra%(‘?ﬁt?/)t, A%Qg sg?Tuwglpg}%i)ared 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.

e After 3 months’ storage at 40°C (3 months’ stability), the solution prepared 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 pm, 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-
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the reconstituted powder had around 3.9% aggregates respectively. The

MMD of the powder was determined as described above. Tl‘lg% Rfotgs7
W%%\%—S/cli%azrg\%as 2.5 m. The MMAD an%gjl‘:PF of the powder were determined

as described 25 above. The MMAD was 3.5 pm, and the FPF was 60.4%

uladglating (o tRePANOSvORRRUlS Weightafxamp i@ Gritieed ardiepinghefotal 2R
5% (w/v) IgG 1 formulation 30 Pure IgG1 with a concentration of around

vialodefymirserainstasl iR brorbidisaimeanisiramdiendisy fseeivaptiilisneans
ofWapAltteddvitiie mineralisedsuasen avihea pH of around 7.5) to a

content of 50 mg/ml and freeze-dried in the absence of any other ad WO

ThoeBEIaZ O ECHF RS EPSHOBISI A3 FiRethid Ot e solution had a
o Volume,qb S0 anskwas distripyted feisermeisiahidiRy visdsibetora freezeor-

drying. The lyophilisate was lyophilised in the 2R vials by means of a

sparuRchHiurther wbiien RECPRSEBEm 456 Ve CTRs RERpIEY Hohtdntround

W%‘g@g%%%g@éggsas described above. 5 After one week's open storage at
75% relative air humidity and 40C (forced stor- age stability), the solution

* préfarethérdny theaeibnationaahimier srke’ ahouriteraer 59 Wreateeiution
Q&?%%Pe% dayrsavibrRtianansh iou: Wee ks dry %M%@g&@@sxhe

ution prepared from the reconstituted powder had around 15.3%

* agyfiegatesd0s AMQTGH}gSavé‘dQHWB{g(hM@tﬂj‘gg%é}@(&rgﬁ: solution
181805 & (050G OMURRRIERRRA IR MIB Ao RERRYder ad

Yo aggregates. Freeze drying of a 4.5% (w/v) mannitol 0.5%
(w/v) IgGi formulation 15 2.25 g mannitol were dissolved in around 40 ml

dernineralised wateg{yih gr{]')ilﬁgogfgrp_gb)gjg,@. Asihgnext step, 2.3 ml
' d 109

pure IgGl with a concentration of aroun mg/ml formulated in a pH 6
glycine-histidine buffer ($e&Matsndr§ vipsranladenyith demineralised
water (with a p11 of around 75) to a content of 50 mg/ml. The solution 20

thus obtained contained around 4.5% (w/v) adjuvant or matrix and 0.5%
2@0\g praanitol were dissolved in around 40 ml 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/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. The solution
thus obtained contained around 4.5% (w/v) adjuvant or matrix and 0.5% (w/v) pro-
tein, was distributed in commercial 2R vials, and was freeze-dried as described above.
The lyophilisate was lyophilised in the 2R vials by means of a spatula and further
treated as described above. The aggregate content was investigated as described
above.

The following aggregate contents were obtained for its storage stability:

s 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.

o 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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tein, was distributed in commercial 2R vials, and was freeze-dried as

described above. The lyophilisate was lyophilised in the 2R vjal
WOrEaHE 814 spatula and further treatéd as described abovepq:ﬁ}ggP Bibsio0450

aggregate content was investigated as described above. 25 The following

aggregate contents wgggeqmq.}{%e(g{eg)ag%s&l@ ¢ Stapility: After one

week's open storage at 75% refative air humidity and 40C (forced stor-
age stability), the soluti@rbpréparetefidrfomuleeomstituted powder had
around 34.0% aggregates. After one day's equilibration and four weeks'
dry storage at 40C, the solution 30 prepared from the reconstituted
2. Howdes Hd weoudibsbivedoingyragdidd. mirderainsialised verigtieliagt of
and, foux weeks' dr. luti ; ad 109
o o ae TS e 2008 90
mPET foPROOBI4SOH Fedecinahistdios Bulsossee Mt vavgiie] with

deI %le}cglﬁrs% I%‘Vté?& %%K%ﬁz%_hj§5é%ﬁgﬁﬁﬁ 9'§§%V§QORQ{PW§O4Q%1 The solution
ater (wi

emineralised w a pH of 5 around 7.5). As the next step, 2.3 ml

thpurbbyed withaincorcemafidiotarourdiuagt aigmarisramddedad % phgo-
Iygineshistisl Maeri Iuiegkyith deminssalised above.

te%a%?s(%ﬁ%‘l‘é“gﬁ %?g%lﬁ %&g?%%@(%r\%ﬁﬁ (!)Jfél Fz%gemg/mll. The solution oV

Thiusathtdisnsel wonthipelisestit SR (il ejuvatisophiatha Bl Sgrher
tr{‘a’t\{é\é) eroaé%ﬁb\%?sagé%.'bfﬁ%ddgggfggﬁet{%@ca%@l%@é@qgﬁ%ﬂ as described

reeze-dried as described abov e lyophilisate was lyophilised in the
at®Revials by means of a. spatula and further treated as described above.

O AdRiERalERaAleRbiaR WG salataT AeRciibag. AbmEThe
ollowing aggregate contents were obtained for its storage stakglllty: After
o Oneflveehisvoris Sra g HER I PotarRkatian Hl MTaisnandatd (fokfuged stor-

stor- 1 tapilit ' r r ' Wi,
apilitg (6 P Aan.praRAIafld R e FREnSIlad BaWESEnd
hf&%r%ﬁ%r%?é?S /cg;%géegat s.%After one day's equilibration and four

waekys aggrsgategye at 40C, the solution prepared from the reconstituted

. poxligeerr()h ae(.jcfj‘ round & 8% ra%%l e IR OBR daYa Ui A XiRgs8Ndion
foly Wedks dar?/’ storage at 40C, the solution
prepared from the reconstituted powder had around 2.6% aggregates.
e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution

prepared from the reconstituted powder had around 1.2% aggregates.

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 ml 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/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. The so-
lution 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.



20 prepared from the reconstituted powder had around 1.2% aggregates.

Freeze drying of a 4.5% (w/v) Coupling Sugar 0.5% (w/v) IgGJ f |
W%%OQ.S%zé)géoupling Sugar were dissl§l(\)(/3ed in around 40 ml d%%ﬁ%%@é%m

water (with a pH of around 7.5). As the next step, 2.3 ml pure IgG 1 with a
THORERMAHABRE Aeuadchedraa/ i faray iat i@ id G-8leine-histidine

buffer (see Materials) was diluted with demineralised water (with a pH of
o ardliponsy esks sconfie stost oG MITet e s Gin b dittis b e dforced stor-
C%&%@@&ﬂ&@p&%&%&%@%@%ﬁ{ matrbeandi QR0 (i3 hatoieland
was distributed in commercial 2R vials, and was freeze-dried as described
aboVé. apsEepdshilisate was lyophilised in the 2R vials by means of a
S d,fup- ther. j t ;
e o0t 1R o e Eheon
POTIERAGOBL 004 807N THoted|aidgrdgdreguars cohte AtREEDbtained
for, its storage stability: After ' n stor, Jdelaf] ih
R R R L Rt A SR P e
therepecdsiitmeti poachstihdcigroudd: Ba8waygrdddtesgGegdtes one day's
equilibration and four weeks' dry storage at 40C, the solution prepared
from the reconstituted powder had around 4.6% aggregates. After one
day's vacuum drying and four weeks' dry storage at 40C, the solution
prepared from the reconstituted powder had around 1.5% aggregates.
WO 2005/112996 - 101 - PCT/EP2005/004807 87211 Claims 51
Composition containing at least one antibody or one functional antibody
derivative thereof and one or more 1,4 Winked saccharose derivatives
selected from the compounds: 1,4 0-linked D-Gal-saccharose
(lactosucrose), 1,4 O-linked D-Glu-saccharose 10 (glucosyl sucrose), or
1,4 O-linked Glu-Glu-saccharose (maltosyl sucrose). 2. Composition
according to claim 1 characterised in that the composition is a
pharmaceutical composition.



. 15.3. Composition according to claim 1, characterised in that the antibody
is a_therapeutic antibody or a derivative thereof. 4. Composition according
to i HBL ER3PActerised in that thelantibody is a monodfSHEIEP2005/004807
antibody or a derivative thereof. 20 5. Composition according to claims | to
4, characterised in that it contains lactosucrose as 1,4 O-linked
sac8Rarbse derivative. 6. Composition according to claim 5, characterised
in that the composition 25 additionally contains one or more mono-, di-
and/or polysaccharides. 7. Composition according to claim 6,
characterised in that the composition additignaikycontains lactose and
saccharose. 30 S. Composition according to any one of claims 5 to 7,
characterised in that the fraction of lactosucrose amounts to at least 55%

5 (w/w) in relation to the sugar fraction contained in the composition.
AMENDED SHEET (ARTICLE 19) WO 2005/112996 - 102-
PCT/EP2005/004807 9. Composition according to claims 1 to 4,
charactesiggskifidinabitaontaindasmixtunetiofdiucosyd Sucrosebadibody derivative thereof
maltosyl sucrose. 5 10. Composition according tQ.claim ICter| ' .
that e BURIBCRIBN M1 ORATY Soba e S A T s TS funcs
polysatgharitigiedld-Compesiiosatadingte Klaimdoighamctaiseddharose

that the compasition additionally.contains fructose, glucose, and/or
10 sacchgl%f%%(? %Sfﬁ?oégn?ﬁc;‘sﬁi%gg&ér r!ﬁ‘g%*a??f@??é"é? sl ergpse).

characterised in that the total fraction of glucosyl sucrose and maltosyl
sutzos& amounts to at 'Iéaast 25%, (w/w). in relation to the sugar fraction
corftained TROHBCARBESHISHC £513 | cifskitisdiadbrling fompasition is a
charagp@risach sathailtbergspertive fraction of glucosyl sucrose and
maltosyl sucrose amounts to at least 18 0 (w/w) in relation to the sugar
fraction contained in the composition. 14. Composition according to any

15 ong of Ctaimssitita d&ehnaeielised indhat thei20:s4aak fractieRbody is a

containjng at least one 1,4 0-linked saccharose derivative amounts
therapeutic antibody or a derivative thereof.

4. Composition according to claims 1 to 3, characterised in that the antibody is a

monoclonal antibody or a derivative thereof.

20
5. Composition according to claims 1 to 4, characterised in that it contains
lactosucrose as 1,4 O-linked saccharose derivative.
6. Composition according to claim 5, characterised in that the composition
25 additionally contains one or more mono-, di- and/or polysaccharides.

7. Composition according to claim 6, characterised in that the composition

additionally contains lactose and saccharose.

30 8. Composition according to any one of claims 5 to 7, characterised in that the
fraction of lactosucrose amounts to at least 55% (w/w) in relation to the sugar
N ,

L

raction contained in the composition.

AMENDED SHEET (ARTICLE 19)



to between 25 and 99.99% (w/w) of the dry weight of the composition. 15.
Composition according to any one of claims | to 11, characterised in that
the Wectionl5f by or antibody derivaie amounts to betweeER2005/004807
and 75% 25 (,v/w) of the dry weight of the composition and that the sum
of the weight percentages amounts to max 100% (w/w). 16. Composition
according to any one of claims 1 to 15, characterised in that the dry
weight (ﬁthe composition contains between 60 and 90% (w/w) sugar and

"3

up t6 - 30 HB96 TWAR)6F AN BREBEHYBY hiftibothrersivatveiniherElspamens a mixture

fraction eff jaciestciesesdnaliosylsigrasg, gnd/or glucosyl sucrose
amounts to at least 20% AMENDED SHEET (ARTICLE 19) WO

2005/112996 - 103 - PCTJEP2005/004807 (w/w) of the dry weight of the
Fompositionyasmthalthesm ot e Welght. REFLAA08S AMOUNLS, 1o Max

100% (wow). 17. Composition according to any one of claims | t0°16,
charact&PESanAKR AP AT RBATICRRISTSENtalis m& Brnplbreccharides.
pharmaceutically compatible adjuvants and/or one or more salts. 18.

Composition according to claim 17, characterised in that the adjuvant is
an Ao BPRY GP P &pERISIEN A 9l b sSitisateideetdintas hrapenI®sition
charactedisied-imhab e ARG ACiIdis.dseIaHEIRe s30Gamposition

. according to claim 18, characterised in that the peptide Is a di- or tri- 15
Opeptide. 21. Composition according to claim 18, characterised in that the

Peptidedsapo ispeucingfepRIBINGRERIIE:ZQ 33, GOMROsition agcerdingime 1oty
to claim_ 20 or 21, characterised in that the peptide is di- or tri-isoleucine.
23. Coripeisttion sRKsaihy ot roeltoriacenise dimotivas thatdepst 25% (wiw)

weight of theri6ampesidan.caniains behween S0ANG9% (i) of at least

one 1,4 O-linked 25 saccharose derivative or a sugar mixture that
contains at least one 1,4 O-linked saccharose derivative and between |

15and140%(MIME SRIGHEIAEING to claim 12, characterised in that the respective fraction
of glucosyl sucrose and maltosyl sucrose amounts to at least 18% (w/w) in

relation to the sugar fraction contained in the composition.

14. Composition according to any one of claims 1 to 13, characterised in that the
20 sugar fraction containing at least one 1,4 O-linked saccharose derivative amounts

to between 25 and 99.99% (w/w) of the dry weight of the composition.

15. Composition according to any one of claims 1 to 11, characterised in that the
fraction of antibody or antibody derivative amounts to between 0.1 and 75%
25 (w/w) of the dry weight of the composition and that the sum of the weight

percentages amounts to max 100% {(w/w).

16. Composition according to any one of claims 1 to 15, characterised in that the dry
weight of the composition contains between 60 and 90% (w/w) sugar and up to
30 40% (w/w) of an antibody or antibody derivative, whereby the fraction of

lactosucrose, maltosyl sucrose, and/or glucosyl sucrose amounts to at least 20%

AMENDED SHEET (ARTICLE 19)



24. Composition according to any one of claims 20 to 23, characterised in

that the dry weight of the composition contains between 60 and 99%

(Wwisofhas ,4 30 O-linked sacglparose derivative o ar

mixture tha(b[%?c?étgéilr%%t least one 1,4 O-Ii?\iggd saccharose deﬁ%ﬁ@%ﬂay 004807
between | and 40% (w/w) of a peptide. AMENDED SHEET (ARTICLE 19)

WO 2005)‘/,1\% 8?‘% (}04- Pé‘hT/%PZOOSIOMSO? 25. Corg}%osition accordin

to any oh® of Alainis ¥ t§ S8 HAPT ARSI P haREHBA ShisEEIRIrhS isie
aqueoupsolutiarssseniaalid preparmyenwar powder. 26. Powder

according to claim 25, characterised in that the particles in the powder 5

have an MMD between 1 and 10 m. 27. Powder according to claim 25 or

26, ciarGotepissdon dbad:thegparticles idhe pewdes have,an MMARn that the
etween | and 5.55.);% 10 28. Powder according to claim 25 or 26,

Charact&HEea T HH e PRifeI85 Mrike eeweRehiaobyase MmADeGidBsgnts and/or

than 10ane 20nRBeywdag according to claim 25 or 26, characterised in that
the particles in the powder have an MMAD of between 0.5 - 10 m. 15 30.
Process for production of a powder according to any one of claims 25 to

29, rhataeipoisiedinibaiiaman aptikody e functional anibody Q%'ENQH%’ %81 amino

dissolved./ suspended in an aqueous solution / suspension; 20 b) one or

more 1.% - (hIRER EEccharose derivatives selected from the combinations
10actosucrose, glucosyl sucrose, or maltosyl sucrose or a sugar mixture
conﬁg%;ni at least one of these 1,4 O-linked saccharose derivatives is
are s %Vé@?@ﬁ%ﬁﬂ@d%taﬁléﬁﬂé(gw%ﬁ@f@hsﬁéw@p@ﬁ§I@rﬂmmheiré is
an antibadywerfeunctional antibody derivative and 1,4 0-linked saccharose
25 derivative or the sugar mixture containing at least one 1,4 0-linked
saccharose derivative are dissolved / suspended in different solutions /

suspensisnso these-areMixe dhine solution{susnensi fanngthe s o .
antibody or_gfanctional antibody delrivelaﬁ\’/g%g%{the 1393}%?1&%?) %H&glg & di-orir-
sacchabGRE%erivative(s) are dried.

15
21. Composition according to claim 18, characterised in that the peptide is an

isoleucine-containing peptide.

20 22. Composition according to claim 20 or 21, characterised in that the peptide is di-

or tri-isoleucine.

23. Composition according to claim 19, characterised in that the dry weight of the
composition contains between 60 and 99% (w/w) of at least one 1,4 O-linked
25 saccharose derivative or a sugar mixture that contains at Jeast one 1,4 O-linked

saccharose derivative and between 1 and 40% (w/w) isoleucine.

24. Composition according to any one of claims 20 to 23, characterised in that the dry
weight of the composition contains between 60 and 99% (w/w) of at least one 1,4
30 O-linked saccharose derivative or of a sugar mixture that contains at least one 1,4

O-linked saccharose derivative, and between 1 and 40% (w/w) of a peptide.

AMENDED SHEET (ARTICLE 19)



30 31. Process according to claim 30, characterised in that the drying

process ;s freeze o -- r spray drying. AMENDED SHEET (ARTICLE 19)
WQ‘X/@&/&Q?/QQ@@%)S -_PCT/EPZOOS/OOﬁ(ﬁpZ 32. Process peesitnt§s,/004807
claim 30 or 31, characterised in that the 1,4 O-linked saccharose

derivative is lactosucrose. 5 33. Process according to claim 32,
chaizcledsasinithatdieanluion oL auspengion Adllonally contans ong .,
or more mono-, di- or polysaccharides. 34. Process according {0 claim )
charactetSBesif that thassiobdrolo e ds e - sl ditiompdipitontains ladtose

and saccharose. 10 35. Process according to any one of claims 32 to 34,
characterised in that the fraction or lactosucrose amounts to at 'least 55%
(wiveP of el sUreoTriRg S heisnéltt iehthectsthedom thdvehdmediclSs 36 the powder
5Proce5ﬁa@%%q{gjﬁqﬁobg@jggnsp a%rdSPOr ﬁharacterised in that the 1,4 O-linked
saccharose derivative Is a mixture o g]iﬂ‘cosyl sucrose and maltosyl

sucrose. 37. Process according to claim 36, characterised in that the

solui ried ,additionally.contains pne or more mono-, di- or . .
polyl?tszc@cﬁ%é?? ggg %hﬁgq %Q%ggg a%lég%i%%aﬁcgféﬁﬁﬁd?@ gisthe particles in the -
characteriséd i thanthé\salbitentechd drgd gantains fructose,

saccharose and/or glucose. 39. Process according to any one of claims

36 to 38, characterised in that the total 25 fraction of glucosyl sucrose

10andfdltosybsuarastanonmis o alrleastZe%b (wwy qfithatfresentdn then.
solution to be dried. 40, Process according to claim 39, characterised in

that th& PES5EERVE A Brogiaed A leid®e and maltosyl sucrose
amounts to at least 18% (w/w) of that 30 present in the solution to be

dried. AMENDED SHEET ﬁA_RTI(_ZLE 19) WO 2005/112996 - 106-
PCHEDPY08/662836iRe to claim 25 or 26, characterised in that the particles in the

powder have an MMAD of between 0.5 - 10 pm.

15
30. Process for production of a powder according to any one of claims 25 to 29,
characterised in that
a) an antibody or functional antibody derivative is dissolved / suspended in an aqueous
solution / suspension;
20 b) one or more 1,4 O-linked saccharose derivatives selected from the
combinations lactosucrose, glucosyl sucrose, or maltosyl sucrose or a sugar
mixture containing at least one of these 1,4 O-linked saccharose derivatives is
/ are dissolved / suspended in an aqueous solution / suspension;
¢) where an antibody ér functional antibody derivative and 1,4 O-linked saccharose
25 derivative or the sugar mixture containing at least one 1,4 O-linked
saccharose derivative are dissolved / suspended in different solutions /
suspensions, these are mixed;
d) the solution / suspension containing the antibody or functional antibody derivative and
the 1,4 O-linked saccharose derivative(s) are dried.
30

31. Process according to claim 30, characterised in that the drying process is freeze or

spray drying.

AMENDED SHEET (ARTICLE 19)



1

41. Process according to any one of claims 30 to 40, characterised in that
the sugar fraction containing at least one 1,4 O-linked saccharose
deriyati 7 between 25 and 99.99% (w/w) of the z; W

the g%%ﬁé?owgﬁgd. 5 42. Process according to any one T%% ims 5/004807
to 40, characterised in that the fraction of antibody or antibody derivative
amounts to between 0.1 and 75% (w/w) of the dry weight of the solution
to be dried, whereby the sum of the weight percentages amounts to max

10094 (Wrfunkest QeA3rdrigce st an W SNyl R @BE 0f 6lam 30 19 2inked
characterisgd in t%at.the solution to be dried contains one or more

pharmadeaticany Compatibie R8RS and/or one or more salts. 44.
Process according to claim 43, characterised in that the adjuvant is an

ami cid 15 or peptide. 45. Process according to claim 44, ‘
cha$§c PSEN P ERET T QR Adidierasieirandn Bet hegwdesdoaciorarngnsion

to claimddtichaliaierised indhatihedantide ig-adiQydt.20pgptide. 47.
Process according to claim 44, characterised in that the peptide is an
isoleucine- containing peptide. 25 48. Process according to claim 44, 46

or 454 ghatascierised ngthad e PEPHHE IS ithisPleUaiNen 4% 1RF8A85 e dried
accordiléﬁg to claim 41 or 42, characterised in that the dry weight of the
solutio

I PAHE GBS RS REES B8 a8590% (-nwiw) of at least one

101,4 0- 30 linked saccharose derivative or a sugar mixture containing at

15

20

25

lea toa%%* 1,4 0 linked saccharose derivative and between 1 and 19.99% _
(Wi G eRSHEN Gk P8R GlaasAdite herbenriges dindhptshe fraction

max 1Q0% dwizc AMEMRERSHEET (AR HOLE JAWWO-2005(112996znt in the
107- PCTBP2005/004807 50. Process according to any one of claims 41

or 42, SREatdASsHIEthat the dry weight of the solution to be dried
contains between 60 and 90% (w/w) of at least one 1,4 O-linked
saccharose derivative or a sugar mixture containing at least one 51,4

0-liAReHTe5ER R sIE Bty S AR Phéiwekmactmiirdbiodet dha e Mtidiaked
51. TheRenEsl-areRrding toankane of gi%@?&t‘?(?s@ b{eld ‘r{?ﬁt&%@g@cmse.

medicinal drug.
37. Process according to claim 36, characterised in that the solution to be dried

additionally contains one or more mono-, di- or polysaccharides.

38. Process according to claim 36 or 37, characterised in that the solution to be dried

contains fructose, saccharose and/or glucose.

39. Process according to any one of claims 36 to 38, characterised in that the total
fraction of glucosyl sucrose and maltosyl sucrose amounts to at least 25% (w/w)

of that present in the solution to be dried.

40. Process according to claim 39, characterised in that the respective fraction of

glucosyl sucrose and maltosyl sucrose amounts to at least 18% (w/w) of that

present in the solution to be dried.

AMENDED SHEET (ARTICLE 19)



10 52. The spray-dried powder according to any one of claims 26 to 29 for
use as a medicinal inhalant. AMENDED SHEET (ARTICLE 19)

WO 2005/112996 - 106 - PCT/EP2005/004807

41. Process according to any one of claims 30 to 40, characterised in that the sugar
fraction containing at least one 1,4 O-linked saccharose derivative amounts to

between 25 and 99.99% (w/w) of the dry weight of the solution to be dried.

5 42.Process according to any one of claims 30 to 40, characterised in that the fraction
of antibody or antibody derivative amounts to between 0.1 and 75% (w/w) of the
dry weight of the solution to be dried, whereby the sum of the wei ght percentages

amounts to max 100% (w/w).

10 43. Process according to any one of claims 30 to 42, characterised in that the solution

to be dried contains one or more pharmaceutically compatible adjuvants and/or
one orm ¢
V’ .

44. Process according to claim 43, characterised in that the adjuvant is an amino acid

15 or peptide.
45. Process according to claim 44, characterised in that the amino acid is isoleucine.

46. Process according to claim 44, characterised in that the peptide is a di- or tri-

20 peptide.

47. Process according to claim 44, characterised in that the peptide is an isoleucine-

containing peptide.

25 48. Process according to claim 44, 46 or 47, characterised in that the peptide is tri-

isoleucine.

49. Process according to claim 41 or 42, characterised in that the dry weight of the
solution to be dried contains between 60 and 90% (w/w) of at least one 1,4 O-

30 linked saccharose derivative or a sugar mixture containing at least one 1,4 O-
linked saccharose derivative and between 1 and 19.99% (w/w) amino acid and

that the sum of the weight percentages amounts to max 100% (wiw).

AMENDED SHEET (ARTICLE 19)
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50. Process according to any one of claims 41 or 42, characterised in that the dry
weight of the solution to be dried contains between 60 and 90% (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 between 1 and 19.99% of a peptide.

51. The powder according to any one of claims 25 to 29 for use as of a medicinal drug.

52. The spray-dried powder according to any one of claims 26 to 29 for use as a medicinal

inhalant.

AMENDED SHEET (ARTICLE 19)



