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0, tai ni ng .novel oligosaccharide m xtures and

Wﬁeﬁﬂﬁ{@?’ﬁ@ producing the same Field of tRET/RERAMEIHEMS08

5 The invention concerns thé-use of new

ol i gosacchari des/ conposi tions of oligosaccharides for
37t2rlr@ptprepar ation and stabilization of pharmaceutical
. povvders whi ch contain
el ; p ‘ e FR ad methads for preducing
prepared preferably by s%ggaﬁ%yr ng or freeze dryr ng.

The 1present 10 invention—<oncerns, in particular, the
Figldrofdbp brv¢ntign powder s cont ai ni ng anti bodi es and
nmet hods for their preparation. Background 15 Active
subst ances/ acti ve substance fornulation fornulated in

Theq Uieoerionol dontcais M ik SOEFas :
instabilities which can lead to reg%%%\g@ﬂaﬁﬁsg%}g&)osmons of

oligpgageharides Jor the @repamationsiad stabilizatioy obpharmticdugicalfornulations,

e, bF VLD L EARITEL RPREEGEN) Bh pHREDLS o

poprietseiares prepageds paifirhbllyy bsaf spr@héfyﬁli%i O fr&db- d?jﬁﬁfg V&he present
._Substances can be inproved by a change in
loenfigR (G9Reey 1n; pacdsulan Ry C@ifeﬁrﬁ?nqhhe pawdetsi @:rmta)mng antibodies
m@%éﬂ?ﬁs%x@%&bﬂ- a? ohexternally). A conmon nethod of
external sta [ zatl on of pharmaceutical active
substances is the wuse of suitable excipients.
ci pients which stabilize active substances can be
Ba:ég W classified as follows: sugars and pol yol s,
am no acids, anmines, salts, polyners and 25
surfactants. Sugars and poI yols are frequently used as
AcHiya Sglkﬁéfmcﬁfr/ ectiveabbitince formulhtéor fosmalatadiig aqgeoue kblatong &e in

t i,n the case,of biolo acti
soff cab ancege IR, IHS%PEF@F i 257 120 15 araped e?irlw@%ﬁa oactivity
and iinasded ftoxit B9 62, inBiPR¥S TRA! a r
25-43; Xi ceXIBgQanollnTl mashef f, fg“?b éﬁF}r%}t(el?% cél armaceutlcal

agm)andztplaeggf subpi@g@,qsgpqntamg@spephdnm ak protemse\ﬂ?hof Stablllty of

ol PRBIRE 363 MATRLE b A SHEALITS) 1 B 3 e g

(inbrnmdlbyg o By tlwdduemsaﬂsaitaﬂ@ @ﬁslpl%ﬁ@ (&it@dalpygars are in

nost cases avoi ded.
A common method of external stabilization of pharmaceutical active substances is the
use of suitable excipients. Excipients which stabilize active substances can be roughiy _
classified as follows: sugars and polyols, amino acids, amines, salts, polyrﬁers and
surfactants.

Sugars and polyols are frequently used as non-specific stabilizers. Their stabilizing

 effect is attributed mainly, in the case of biolo gical active substances, to “preferential

exclusion” (Xie and Timasheff, 1997a, Biophysical Chemistry, 64(1-3), 25-43; Xie

“and Timasheff, 1997b, Protein Science, 6(1), 211-221; Timasheff, 1993, Annual

review of biophysics and biomolecular structure, 22, 67-97). With regard to the choice

of sugars, in the case of biological active substances, reducing sugars are in most

cases avoided,
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WO 2005/ 113007 PCT/ EP2005/ 004808 -2 Saccharose and
WP2REp343007as non-reduci ng sugars, are useddTYEP2005/004308
preference. Further exanples_of suitable excipients
are glucose, sorbitol and glycerol (Boctor and Mehta,
1992, Journal of Pharmacy and Pharmacol ogy, 44 (7),
600-3; Timasheff, 1993 5 (supra); Chang et al., 1993
Spechprese ant i teehplors ssanarhredbCing GugarkA 4@ @) iansketdadiet! Phrther
| ...1996, Pharmaceuti cal Bi otechnol ogy, 9
oA Db oxipie b ane BRPTRG roiahenccalssroh @potod and Mehts,
1992t RiumaDr ofgBlarm36p -3d8Ph4iAaBoBEy 2l 9?@ -3; Ti
Phar rréﬁeuti cal Reggarch, 13 (05) &’75%-@21 .0 3; Timasheff, 1993
(spprpnEhang & ali 1993Pharmareutical R escwichel 0(Va) 1 418/83) and Mannitol

HRAABT Sethaye abigl i zi ng effect. on ar naceut | cal ]
(act Ve subs an?é’é;g’ 18‘1?5?%3&%%“?‘?%%'}9& WPOE‘?%% ei s, (Fpgpulation,
Charactptizatioa tant 0Siability HMTPRoSRI %g&),b %@2@!’@@ eMUiChoog

was frequently used 1 n the past, has very goo
Plgrmgpeuhs g‘nﬁ“&ﬁ@haéér@baﬁﬁnﬁgl)i dhitherniong ipriofeowhethat a wide

by BESOBAREE MSATE duhant AL BRSO O e

to’its contam Rat
Prpdarningatiy on /pmtﬂigs,t fwquginp:@ _raﬁtil(ﬁl_%&% HClﬁlD;ihnf @fum albumin (HAS),
r oxXypr o -(3-¢cycl odextrin - 0- roves
W@é@ e"%{'}%ﬁ?‘l}gﬁ{!ﬁ' slé?ﬂcé’ the; past has viesy gand §wb512jngo and aggregation-
inRiB ol I Fur |.es ar. . .
e FDeis, W 2 St lbmectd B Bpafi R s ReF owing o it
iat pendamigitioy pithA tovti-Borae'tl phthdgesy Aidoyik thé pbBhers known

PO
s0 é%%y@y%?@#g-cg%g%x hafﬁﬁg-%igprggésy%ggagﬁﬁo r@{;,i,%@gé' s(ijﬁce it
cas sgfalysheadithifisteydd parertétall9. BT e£AhIA 50 h%%-x#{ﬁg:?ul%sdextrans

izers, alone or in conbination wmti¥ o

t abj |
' Ué%&iﬁ% 1:sE ViAnhepgrine gelatingseof typleeA adidyB useldhydotJeghyl starch

T AR R B DPhonormh pabel ehuinisacid poly-L-

lygyjhest anmat e and | ysi ne hydrochl oride (Lys-HCl) inhibits
the aggregation of rhKGF in 10 nmM sodi um phosphate
buffer (pH 7.0) together with 5% 25 mannitol (Zhang et

leioc 83501 o T St e, o

comhimatior syith o othex aeekpdentt.h ArfifnioU Gids ahreS P%nggié%?’ Cdr%fad in the

tabBONTE SFB X et a%., 1995  Pharmaceuti cal R

5 %@36@% rRrgteing, Fop, egample, \the dditigndofa higtidinne gisieiren sodium
| - A ST wher

as_gl ygjt g ani Sciaglluzlgdrﬂt@hfgo z;iv (Letygég% (eﬂss{ag(i)cﬁﬁ)lslﬁc Ing‘yggﬁgpt inhibits the

aggrrgation) of tBK Gl in, 1 018BBsdthan o spHate @l ffer @H Repasi&her with 5%
maﬁ%ggl) 200-&818) Fubth rnmpre, the stability of o

BRI fhate etals Lst Biochemitrandsd27)s 863Ir4h: dthepgombination of
ami A and propylene glycol improves, for example, the structural stability of
thCNTF (Dix et al., 1995, Pharmaceutical Research (Supplement), 12, p.97). Lysine
and arginine enhance the thermostability of IL-1R (increase in Tm), whereas glycine
and alanine have a destabilizing effect (Remmele et al, 1998 Pharmaceutical
Research, 15(2), 200-208).

Furthermore, the stability of pharmaceutical active substances is enhanced by various

drying methods. However, drying is mostly performed in the presence of excipients



10

15

20

25

30

dryi ng nmet hods. However, drying is nostly perforned in
e of exci pi ent s WD 2005/ 113007
W@@%@?omsos -3 which_are intended t 8GRER0QP1Q04808
the stability of the acti ve3subst ances and i mprove the

g gpertl es of the dry powder. A decisive factor in
waich 3rq injeaded fp mmlﬂquputhfgsta@htsh@f thie aotdts $ubstanées andfimpioee the

t h h
PGS of e WY v IR, R RieRen P atih GORRRE S the
mamblllmmneﬁtﬂla antiw sumﬂe:%hﬁ lad lanforshotl BB, snmoqsﬁm state
rmng an anor phous matrix with th

haf be pabl e of

BWESF‘ CO5HY s Mifbe 1Qyy a‘§§16f5‘|‘13h ghetilsy andmiesy areaetivityi rﬂemeﬁmal
exMbiGlts BREE ingstiecAableV ' ed..,The
x::&ﬁjm Ce of excipie tsfet us dgﬁ e‘rrlllggmp htolgég%fag?’f With,the highest
passibler glessmltiahsitian i tompemapeC iitd ewhiclionevigr mebﬁc&iv@e@bstance is

t.hi ct rss h as the phrrraceutlcal acceptability
e"&‘?edﬁ?qw eﬂh‘? OBtk expipients dhus,depgadicpart enlpdy pndﬁ@r stabilization

cap&difi@t H?.)‘Wev&' Egﬁﬂﬁ s HchrQIE‘ﬁ’til{ zltsot\‘f/\i’ﬁ @B%ﬁc&ﬁhcépa&l ;étgblhty of

play a deci sive rol e,  espec n-.spra
therexdipigat fmdeltﬂa@lﬂmgmmﬁpan@p rfax;mairoyu d:gpesrabﬂﬁﬁem ﬂoarrproperty

Sy Ltabl e. od of enhancin hem c
AL At o Anfily i et an e Gedsone bypguscd
phar rmceutl cal active subst ances (Maa et aI , 1998,
Phar naceuti cal Research, 15 768-775). Especially

Spray-Syingteprssets an esnecialy snija lhmeﬂwl of ephangingy the wherisal and

ph rﬁgﬂ%ﬁe\eﬂﬂé&eﬁsﬁmﬂ i@%@n—%g%%g%ﬁgdegw' Ufg ubségt:%s) (%)Iaa et

al.43898,6 Pharnsdcoutical eRiesemic} 18(3)01768 751 hBdpatiany ﬁo’t’ﬁe area of
resents an alternatlve even in the treatnent of
pulyy

ALYy (ReTEPY o SRIBY- AT XARR QQ/W@'}“@SW@% Uﬁ“br(b’ﬁeé@ﬂéﬁ?‘é US
5,97h2dgst hﬁomad ATl Cif9®43 'st?h%fm]t : Royd e{s@f sﬁ A5 since

range’ of 1- m preférabl m so
admnstratioadayc aﬂnalaaan moR0rephseitte ap ailtesAativé, @ven Gf thd@eatment of

l.ungs..and t dstream The DE-A-179 22 07
Sy d‘“&ﬁese(%%bg%%)e {d5 pprovenpigic thaidhpmepmparticlssizepof the
h
T e L

thedpeperiseiionsddshe hingsl agdMhus BietildodireM) D DBSAA79\MD 07 gives
9 W0.96/ 32 WO 97/ 41833;. WO 97/ 44013;. WO
“gﬁﬁ"%@ iR f%zfgé RAEP258195% 6B Suchpus-dg ) nassdles: Ipothe

medtithd &Q&gel\ﬁ&ﬁﬁi' oftmethodd $6r ﬂﬁ%&gﬁraﬁ’ﬂn@sﬁ@h Ebwalars have been

1987. Int. ) Phar maceuti cs -144; N ven et

~ desgribed 139Q, 9@@:1&?:%&@ 61098kt e W@ H96/12096) . WO 96/32149; WO

7898 e OSBRGSO B G R o

00&aﬁ¢namw1®r3&mnmniaobb aBNA9YRT $10M% WP P of.MA3SE! Int. 1.
Pharm Devel opnent

. 1997
Phannaceutlcs, 35, 139-144; Niven gt al., 1994, Pharmaceutical Research, 11(8),

1101-1109).

Also suitable as excipients are sugars and their alcohols (e.g. trehalose, lactose,
saccharose or mannitol) and various polymers (Maa et al., 1997, Pharm. Development
and Technology, 2(3), 213-223; Maa et al., 1998, supra; Dissertation Adler, 1998,
University of Erlangen; Costantino et al., 1998, J, Pharm. Sci., 87(1 1), 1406-1411).

However, the excipients chiefly used have various drawbacks. The addition of



and Technol ogy, 2(3), 213-223; Maa et al., 1998,
WEUROGS/11B08%ert ati on Adl er, 1998, Uni ver si pe1aEp2005/004808
Erl angen; Costantino et al .4-1998, J. Pharm Sci.

87(11), 1406-1411). However, the ex0|p|ents chlefly

RS Y BAURAOS TAARORKS o RANUL P B 0 BRIRKAS o
Spi‘@lﬁdlﬁ'x@_npbhh?hméCaBdmdmlilmaﬁ all, lﬂfo‘l?%urﬁ?: (bﬁéeoﬁﬂreﬂ}/&ld Release,
0 S .Spray; ormul ati ons osqui | | on
783, 2?5‘55%5@ itshis REGNS| tPéacrw@P@a%t@n ‘%lm thy content
is fdide th3A R0 M%ﬁt%?'wé@atiéﬁét&ﬂt%%’t LY, Ro8NgG, ?@ with the result that

recrystal l'i zati on e content’ i's’
Stfﬁélrlﬂ%& rffasis Wetnghte @@@satu:aldy nbaetbsanl a , fr&PRALly sused adxcipient,
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Z(E)@I kigpr), Yoult TP pERAEMARE &b &Y&ll@riﬂpﬁr:tfbﬁﬁulgtfmt'? Bf‘ g¥pt ey/ rotem—
formul ations (C. Bosqw [1Ton ét al 2001

contpiiRg HiIcE e tsubstaraep.e singt Ilgctdse cdre ehior rmtoatieatablbimg Malllard
' / nt alnin ti.ve substances, since
refth i oRp Al B RS R 5T

reactions with peptides/proteins, owng to its

du0| g'ggoperty 10 In the spray-drying of
NG O Gitibodies aﬂé}ovt @ﬂdlztlpabﬂ s@bﬂ@ersx e native

B@fdhﬁf’?sm’? SRR AL R ey ARA AR Gegr and
this deaghs atoraimmatﬁcokss of bh:.aomty \H)tdyopﬂdbdf kot the mﬁﬁbcﬁlypﬁwhlch
t he anu&a 4 FTE’F wer e pr V|ouslyturned|nvvard
WEBPIEVELY ‘Pﬁ? iAW IR PB%%  inthisPregess g eecyrs to a greater
extinCal Bk h%ﬁrtﬁﬂ&bﬁ"@tm@?fa&éé%et\y%%g QRkér drdiies a6k m thf% course

bet ween the water droplets arising in the cour
of spresryirying and theradr. finaddifion, ahtibaidii witkdn thdaerqlxlednmcplmse aggregate

to Mitablcls b GeBRUER obd B P8 RS Sgmregatian Bmofier arpismivle
FulrthBBuRE, Stuel Kigh tEMpERRIFETRE Svhidth ﬁléﬁpﬂ)@elﬁﬁ%@gﬁﬁy%@@}esems a

V\,hl ch the proteins are sprayed represents a <tcritical

crifjga] pgpanagter. As anrepwls of thedﬁgh; im@um@nergymhereafandmg}eg@blhzatlon

t ili.zati 20..0f, th epti de bon
of thE DERRbARS U3 ARuAR dr e, SRRy, nEwREROR aB8bERion of
spaggiied aidtibodizk o@ﬁfsaﬁwﬁiﬂi_lgh Sebragt bPQHé POWdeE UTHe GeNidudl water
storage of the powder e residual water content in

B Bohfe POWASH, r}arm%‘ml%rs hap sgatingacitonts dn fthist lsegmrd Protein
g%l‘a el B et B U T Rl PR AL ipeascd
antngdmag@*nl city. 25 di gosacchan des known as Coupl i ng
Sugars with the nmain conponents maltosyl
Oligosaccharides known as Coupling Sugars with the main components maltosyl
sucrose and glucosyl sucrose and lactosucrose are used in foodstuffs. They are used as
fillers and dispersing agents together with sweeteners such as aspartame, as
moderately sweet components in chewing gums, to stabilize trehalose syrups against
crystallizat_ion or as so-called NDOs (non-digestible oligosaccharides). An
improvement and stabilization of the sweetening quality of asparagyl peptides or of
the sweet-sour ratio in drinks containing roughage and sweeteners is also known

(US 2003/0059511, EP 1 223 175, DE 199 53 727). The use of oligosaccharides for
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sucrose and gl ucosyl sucrose and | actosucrose are used

V{@ fggdst uffs. They are used as fillers and
528 @?w'lagents toget her with sweet ener s RIEP305/004308

aspartame, as noderately sweet conponents in chew ng
guns, to stabilize trehal ose syrups agai nst 30
ther stahilizdtionadfi sspensioas of aherapdiiid PB¥Ens( HANFaiog 3K bAYES is also

ol i gasac ides). An__inprovenent and stabilization
e ARRC TR AR st 03005 Eehar aupiringt Suit dvthost pemixing
wh : tha i . i . 0 _

i The HEbmeAiFiALS b bRnding 58 JGRRN B 340y WRARGAGHE o
solizbmagyes, 1eop®gir@yuld Toe theie acfiviof. IThosebilbvatibnl pstefitil during

4808 -5 the stabilization

. 005/ 11300.7 PCT/ EP2Q05/ 0 . ; ,
St}o%%ﬂ& é’é‘s"Pgﬁ‘g YT AR Bawaemp'ﬁ SPLIMGRLNSH 1R 1Y WaY-oi |

bases is also known from US 5,489,577 and EP 0630
651. It is explained that without premixing wth the
Ap| plyeetaet b iloeantioni was 10 emake givaitablk mesidiergipishtshmixhees of

[ m.:. sold d masses, the ot ei woul d )
e’fyo‘gé’ﬁ? @.D Fﬁeagfcﬁ’eﬁa%‘% @r@wg@aﬁ%%ﬂ%fqrsﬁfaaa{l% nThe, corresponding
fotmulatigns shosldbexd)stinguith&d, GhePhiik, 1t gHod IHELRrA stabllity.

powders, is not nentioned in any way. An obj ect o¥ t he

invention was to nake avail abl e new

e Py i f ipnients for,the preparation.
ATREE Bicct OF tir@enl iy eliith AL ks ploRidel 1Sy BriPRRIexeibicnt
mixgunes fattho pepatation df déedipleinnagaitisedrmuatiets. Thé derréponding

- gopd long-termstahility, 10 A further object of the
PP LTRE RBRTPBRA A Idiosi shwid hectistinguished by good long:term
st@gﬁ{ymngn;f%mg,myqﬁﬁal?gﬁi tures for the preparation of

or

dri éd phaf nacedt i cal | ati ons. The correspondi ng
powder -t ype pharmaceutical formulations should be

owder -t ype_phar mceut i cal ons shoul d be
A oBbbBtea G it pr B nEpion V3R o pionide wdly Getipismisreipion

mixt@eeNtfor NHRNT proParkich | Bf PHRMHHE/PRRIn-containing  pharmaceutical
exci pi ents/excipient mxtures for the preparation of :

fopaplations, / gr astiowlaro ferai sucl gaphare mpostuced by spray-drying.  The

co, ¥ éﬂ#rdg&)g %&3@%‘#}0%&%!{1}%%3%%%% Sfo%;lﬁlagagsdéﬁzo%?d again

‘bepligtingdshédbppeddion oérai AABIBLLHRAT T8I CH) inhalability.

formul ati ons shoul d agai n 0 be distingui shed by good
long-termstability and, if possible, by inhalability.

A ofy et .esent Jnventd on was .t o . .
Al 56 O 6 prlent R S, " YR0i B s
migterpafar preffadngdbratulaivns of thdigentie dhtiodidd driddbesy @érivatives,
ant i gro% derivatiyes especially for those produced
espipialiyr Hpr dﬁiﬁfh gP.rO‘¥W€a cBY r s¥pydaYing dei tserrgsponding  antibody-

containing pharmaceutical fdrmulatiox_ls should again be distinguished by good long-
term stability and, if possible, by inhalability.

A further object of the present invention was to provide appropriate pharmaceutical
formulations for administration by inhalation, whether in the form of a dry powder, a
propeilent-gas-containing metered dose aerosol or a propellent-gas-free inhalation

solution.
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25 cont ai ni ng pharmaceutical fornulations should again

bg/(&l?%{ﬁ/h@@p%hed by good | ong- term stabilityp@ngspiohs/o04s0s

possi bl e, by inhalability. A-feurther object of the

present invention was to provide appropriate

pher whizeut foaling fGeMyhal | LI Skeatdon, -

i nhal ati on, whet her in thgn?}ér %a(t)?mgbrgr é&gg\t)\/\%ﬁ%y ?{e ggilowing
St angty. the subierli mettarbb ehedt disdescaén @sQlat@ft chims.,

propel | ent-gas-free inhalation solution. WO

2005/ 113007 PCT/ EP2005/ 004808 -6 The objects form ng

tSvembaxy of the inveatioat ent are achi eved by the fol | owi ng

enbodi ments and by the subject nmatter/nethods

di sclosed in the patent clainms. Summary of the

[ i D scl d herein are powders containing a
DB Rk oRa o Tidls RS St aiatton of
ané iappasmhisatioonpf iescipipnad coRBELngNR 1dast dre! 1, AK@inked saccharose
ﬁgrg‘gag@r 06 dg ivative sel ected fromthe conpounds:
20T i AREEC C% Mg Jl8¢hafpovnds:aclds Urlodell, ;@al-saccharose
(adtosukede)D-1G \O- SR TF-0F6- Y, crose), or 1 )
gl i erde):lﬁ) du-d u- gg%ﬁgé%lgg&?%lﬁ{uogﬁl sgﬁglsg)séjr 1y¢ O-linked
B icrioski (thaliesyl @u;!stosgh énfcwmth_ﬁﬁtionemgﬁ € rlbast;r@lge further
s _prefer an amno acid, a peptide
%ﬁ %’Feig%n‘@iﬁgp ‘%"c‘%f"?t *gﬁa?f%w%r Ay BRMRQ- #eidi @l peptidecans/or a mono-,
dihanddor olipe savchatded /heny i i |, -
sacchar 8?2 der i vaﬁJI ive, %rqgev(?agz’g&%ﬁg?&? ﬁ‘lagbies? n%’lsg?%rl én?“hnked
Sp RHECHYANYE, prpwidgd that $his isdiéfetent floar teifestpr ovi ded a

. powder containing a pharmaceutical active substance

and a conbi nation of excipients conprising at |east
lorefirdt, dspdel, ithdteds psoviehad PoRadtesdntdlily S SIBHRSLGE: RMe

u 1.4 Olinked D @Gl - sacchar ose ]
S% gacnt8 %s@l}} gr%g ér)r'?mit,'% ﬂj PICRESt R PigaRichattode 1.4 O-finked
SpesherewssArivaive selsethpd from thelgompOuidsnked

A u-d u-saccharose (maltosyl sucrose) 10 and a

 K4/Prlinked dx-Fabisacchardsa (hcreaaoge)aspect, there is

pr AVl de har maceutical fornul ation conprising a
lp‘{)@b‘lﬂ(@gﬁ 8@ “.Sﬁ‘g‘gl%s&gl}wgsyl FRCIASOhPY d aspect, there

' 1%{;(35{3@3 @ﬁﬂ-@u%t:&?a&ios%f(n&ﬁt%gﬁ@u%&, ) powdéer as defined

and a further excipient.

In a second aspect, there is provided a pharmaceutical formulation comprising a
powder as defined above.

¥

. In a third aspect, there is provided a method of preparing a powderr as defined above,

cha._racterized in that

a) a pharmaccuﬁcal active substance is dissolved in an aqueous
solution/sﬁspension;
b) an excipient combination of at least one 1,4 O-linked saccharose derivative
selected from the compounds lactosucrose, glucosyl sucrose or maltosyl
sucrose in combination with at least one further excipient is dissolved in an

aqueous solution/suspension;



characterized in that 10 a) a pharmaceutical active
substance is dissolved in an aqueous

sol uti on/ suspensi on; b) an exci pi ent conbi nati on of at
| east one 1,4 O linked saccharose derivative selected
fromthe conpounds | actosucrose, glucosyl sucrose or
mal t osyl sucrose in conbin&@ on with at |east one
further excipient is dissolved in an 15 aqueous

sol,ution/suspension;, - 6a c)_ if the active substance
ard Eflh‘ge éﬁt&\’%‘@’ﬁ’{@%i’fﬁi thacreRient cembination ofpkleastang1,4 O-
i nkgfk vatl ve: ned w east ..
e s S VB BRE AR NE 3R 18l By g Wecipion
sol uateghssobvedpe Msfifarant sohgas/sedpehsionshadessoitiond ardkhixed;

thg sol ution/,suspensi on contai ni ng_the excipient
c iR R e, Spneiing thoscxSipiFlcambeBABSb least
~deri ygd | MO GBIl REGHLE d@rti\{elltl‘érgls&ggzpﬁeé Withg rleasa gne gurther

exci pi ent and the pharnmaceu I've substan

dr i eekcipientaniidhe pharaspedical ddtiet ubstanvedy dgied, t he use
of the dried powder as defined above for the
preparation of a medicinal product. In a fifth aspect,

't ' ' he. u of the ray-dried, po r a
{058 SR e, e e R SRR RS B
peoderaratipp pf 4 madiringliperductThe term | act osucr ose means

nol ecules with the following structure: onon | | O

7 U 95 50 7ora] o360 Bo auaged pomdsr 5 cernes sbov

for the preparation of a medicinal product for inhalation.

The term lactosucrose means molecules with the following structure:
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Wocoeyi 1soer ose nmeans nol ecules with the faql i.n
structure: OR o0a o s Oon 80 RRROS $§%%§2&)%004808

no off on o on OH OH 5 The term mal tosyl sucrose

I es with the follow ng structure: off OCH
el Oe}gtHl PGS B R grten dihe twg%%msgtrmsesm@ssngec@es with
Rt RipringeuabneR.OH \RF OR OH OH OH OH A conbi nation
of disclosed excipients is, for exanple, a m xture of
10 sugars which contains, together with at |east one
1,4 Olinked saccharose derivative,

|
" g O - OH . 4OH
R
R R R o s
s s
— s R s
o
R~ ™ “>Kn o
HO ox N ] OH

OH

OH

OH

HO OH

OH

A combination of disclosed excipients is, for example, a mixture of

sugars which contains, together with at least one 1,4 O-linked saccharose derivative,
at least one further sugar in the form of a mono-, di-, and/or oligosaccharide.
According to a preferred embodiment the mixture of sugars will be, for example,
lactosucrose in combination with lactose and saccharose or a ombination of glucosyl

and maltosyl sucrose, which may in tumn contam further mono-, di- or
oligosaccharides.

According to a further embodiment, the combination of disclosed excipients is a

mixture of at least one 1,4 O-liked saccharose derivative in combmatmn with an amino

* acid, preferably isoleucine.
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N macromolecule being a maximum of 100% (w/w).

further sugar in the formof a nono-,
%d f@:’:{l/lgl%%l i gosaccharide. According to a PCEER2006/004808
enbodi nent the mi xture of sugds will be, for exanple,
| act osucrose in conbination with | actose and
Sdtrthes peraiinagien af disstesechertcipientsofs aghikoesy bt leand nmal t osyl
turn contain further nono-, di-

dHEN Qﬁéq*z&% %acc@%%l)ls%: a%%‘.’atll(e B FREnREatien avithyy pepgide which is not the

or 15 olI'gosac
efrbtidalrtenke phditacontyanadie ' i pients is.

a mixture of at |east otnerkil,8 gta%&ﬁﬁﬁﬂﬁggﬁgggﬁéag@gig% ontains one
4B SPYGEh (releupingoresidbat. | deconfling naafirthar pefersed embodiment, the

éfiRr; . - i he. 20 WD.2005/.113007. . . ) )
P& Elﬁgg“'o%‘/ BB w5 oAb e ripstde or dipepide being
pirSctlodp gredced) itledths df%ri AsoTeuding Bei i , 4

O linked saccharose derivati vé in 1@%}5%%&21??2#%@?%&{1
peptide which is not the identical to the
AErams it L | : tance. Preferably, the L.
peptfi dg _conffgi}tﬁgc%fr?‘esgdlgr%?’ié)\?eﬁ'glprle§‘?5‘lt Slysaten, dig gogbination of
Aetrornds ng at wixtufauof begarpreohriing £THRMINEN 4 NBKEd saccharose

e | di- or_.tripeptide, an ]
dl%g g{iéé‘gecﬂég@(?ﬁ‘ftaq i @f&“?l'r meBp iddear oripliggsacaharide iim gombination
wadr tahCathidol ¥ci! @f&6i8 ; e of, tri-ispleucine .
bei ng particul a?l y r?rg"f éﬁ%‘&&%@%&{%i%g?ﬁd% Wl???ﬁlély a di- or
ParEicibfin t hen prefembly icon?md an ledsh ®neOfEBidldinkeOfksidue or,
excipients is m xture of sugars containing at ]
a?éé’églﬁ Bl %) | RRgilatlye gredomred, fmRodimeny, disr pomposed efidisoleucine
raiddegast one further nono-, di- and/or oligosaccharide
in conmbination with an am no acid, preferably
i sol eucine, and/or a peptide, preferably a di- or
| east

ShiprBiERly, 4P has el oo it nd G Eeparing oy des, afier drying, i) form
rpshiohy fi ' i i
apambiphivha strictare iprshed aefémﬂ}ei?ﬁi%l gfrx)é/l’dc(]ﬁpp%%gf‘;‘g%%erﬁfermd to the

i,.sol eycine residues. 15 Surprisi

soligrad: finkhavea ooy highyglassitragsitiondemgeramie, $iglib Yhar04090 and iv)
ii) show a relatively

P aly rRhQus structure, _
fﬁ?élhmeﬁ&vg@gg % srf’cr?g@#%?‘%‘?-red to the solid used),
iii) have a very high glass transition tenperature,

her than 40C and iv): have a very |ow tendency to

- _hi
The peguticeladtive, subgaiddeds [prefierabde dbislafical ia¥®molecule which
a bi ol pgi cal macronol ecul e

. t I.s, preferahl
c%?%ﬁdl%eﬁﬁdepor a pro%em,y for examp?e a growth factor, enzyme or antibody.

- Accordingly, the following are particularly in keeping with the disclosures herein: powders

with (a) a content amounting to 25 to 99.99% (w/w), preferably of 80 to 90% (w/w)

(referred to the dry mass of the powder) of one of the disclosed excipiént combinations

¥

containing at least 1,4 O-linked saccharose derivative and

(b) with a biological macromolecule as the pharmaceutical active substance,
preferably in a concentration of between 0.1 and 75% (w/w), again referred to the dry
mass of the powder, the sum of weight percentages of the excipient combination

containing at least 1,4 O-linked saccharose derivative and the biological
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can be a polypeptide or a protein, for exanple a

gwanednsi achey . enzyme or antibody. Accordingl t he
following are particularly in keeping with thE%T/EP2005/004808

di scl osures her ein: powders wi‘th (a) a content
QO%H?W;’ \%la 1tu( r ef Sggg?tgt%goﬁ@%%wﬁ%gmggi? lhg g]:)v\ggrg oof

gar mixture
?Eﬁ%em ) 153 offnebé%ﬁe@!m%e@”séé@w&ef%% 269 ?.m a content
raefoenfur@jtotlmt\tvb@ drand IS8y, ¥y s Bq@%g e tﬁ%‘?‘? 02 %Cl édm dlor af least

ent ages of the exci’plent
| 88?18 t‘ﬁlg &%ﬁ gisexcipigniOandi (oKl e saoahat HHGuREd %%E!éé@too]%

)t I le b
o0 fud 'v%) 5000, ARG oRe %%%%E%w%'sﬂ%o&so"%ﬁhe"% excipint i the

Mouer atiih gsolencinef o b Y of e row ded
gglxﬁ?ers which, referred to hel fetrii)‘}‘ %v:ﬁ{ QieeRGONe Loleucine
contént amount i ng to between 25 and 90%(vv/vv) of at

| east one 1,4 O linked saccharose derivative or a
mxture containing at |east one 1,4 O linked

é%?g'@ﬁ‘&r‘% &PFia} ?'gfa?!mgg O;I@darga ahaar@flc&d@efmém{;vh,éh amount i ng
an 0 of at | east one am no
rté‘f:éf‘gg w@’f’&rdl'&f“?séa ve @pa cpmgwt arpourdinighte abunt 210 80% (wiw) of
atJakiporent 4 fnk&d Nt amount i to at | east
0.01 % (ww of 3&% grroﬁ%ggﬂ%? |°f§c?’£%femg’i}la§et eisening at least

0B e‘f‘ér%lﬂ&ed sacdharaseederivative) @)t a i@nile a6 Shout 10 to
i de, preferaby&n A

£ 2 di- or trjpept
P?gs{? H’%@% 38!"‘838? r‘i‘(‘é"dr PE%fP@bE' lS@Qumn@md:l(q)g ¢omtent amountmg to
abmec0al eMysd) B Bf‘ez[ g:h%frriac%r Ry decg_“;éoﬁ?er Y c\éhlp(i'eferably a

r ef rredtothelr have
p S f@qxbuuﬂeaﬁmnbad)%(wlw) of “at | east one
1,4 Olinked saccharose derivative or '"a sugar mxture
containing at least one 1,4 Oli nked sacchar ose
Acgerding & & fuether(sbdcil emBHLIABR, tﬁQFQléFlatbr ﬁ)a gyt 10 to 15
9 99%(vv/vv) of an amino acid, pre y Tsol euci ne

W cfgrrod t@othcrerdwanmsnhmreg(ay @ coat&%nfauﬁﬁn ‘Po Qpc{&t 2 to 90%
("W‘f%aﬁ%@ B gtfrﬁﬁe i.cal active substance,”pre
pept I aelpF ot ‘H?eg Pdenmtlmnmatmmgyr mixture oontammg

there are

t Aepofl NOOL f odi nent ,
: I OVi dedgopoi% SSHEZ:(E %‘?ﬁa@\{ i‘gg?i PR eRiFMPURHRE tepahout 1 to

19990 (v4y) er aqueptide, pﬁﬁﬁ&ﬂiﬁily% fs01e@dRt con@inify Pepfide, even more

- preferably an isoleucine-containing tripeptide, tri-isoleucine being particularly

preferred, and (c) a content amounting to 0.01 to 74% (w/w) of a pharmaceutical
active substance, preferably a peptide/protein, for example and antibody. The
corresponding powders, especially after addition of an amino acid such as isoleucine,
for example or a peptide, preferably a tripeptide containing isoleucine, show very
good flow properties and are distinguished by a very high proportion of inhalable
particles. Furthermore the corresponding powders have very good stability to

- processing and storage,
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(\N/\I\% of at least one 1,4 0-linked saccharose '

dB? YWY LIS8087 a sugar nmixture containing at pEepsiP700€004208
1. O-finked saccharose derivaggve, (b) a content

anounting to about 1 to 19.99% (ww) or a peptide,

. | i.sol euci.ng-cont ai nin epti ge, even nore
Ao BhER 4 Rfbr BB EHENT BB aR: Bt Bablufifhg8a ons ofhe excipion
tcpmbipalishe descriedoereiy whishicpaiahar |y 25 preferred, and

n ihg,to 0.01 to 74% (w ,vi) of a o
b B SERREh IR s aitivab VorPleres By hixure Gontaining a

degst boke/l gir Otlaiked shochagrRNBaghd aﬁ@%l E%Qy%g:rpiﬁannac?utgﬁl active

correspondi ng powders, especially after a on o

g‘%% ﬁ’& %Qmp%dmgdr@w&rdwing‘ arglass angistjonotenaperature above

RoRt | f | Ao |.Reptide. cont ai pj

i ﬁm e%?ferﬁgiﬁsaﬁggvp\%r ?’ t“é‘%{gﬁF fe@%ﬁg‘b‘@r %ﬂg &8 Wpre preferably

abevd 7yl shteohpbeatire et 3bdvie40° 0T B¥3RY harie i Qﬁ\yxggl

aigé%sggrti cles. Furthernore the corrgspoﬁﬁlﬁdﬂpo er glsually the
Ve v

SPGB RCREPTSi 1Ay pgaximruseassitivgsiiand st or age.
A6, / 0f/ e 10- A di t
V6 5 SRR o s ASSIHE e
kigheraiThe conatast afhaddedcemisinont, ic gakicibi i 08 coRRHE fd;jfb!?,d O-linked

' i ch contain one of several 1,4 O linke )
_%Eé%h%?o%%‘féﬁw 95&‘%{/ gpRient,pl theampdmre Afxdesivativemimathe peder is
mimaﬂl?@@boﬂﬁﬁefoﬂth@doh@m @@c esEadetdivative and
at | east one pharmaceutica c@%ﬁ%@ﬁ%@l e%tél,re‘t he
correspondi ng powder having a glass transition
Thg(qigzrature above 40C, preferably above 45C, nore
BY SPA1s5B POWAERY Gie mplerablysarayidecordiesradigdl y  above 55C,
pawderspehedelt Srof-dAbOyEwaS Rei b2 Y |
preferred. Usually tﬁe di scl gzggglﬂglﬁkggpondi ng
powders have a nmaxi num gl ass transition tenperature of

' . in individual t h
reboly B8 b ORI B Ml sces e
f(ﬁm.ﬂﬂl(ﬁlﬂtfor |ﬂd[1ﬁﬂistl‘hﬁ@1|1 &Hy hhﬁliﬁigﬂt %Cho%Olgtﬁﬂl 9}'}& I(ﬂk ﬁl%o?owders

saccharose derivative of the content o e mxture
degerfoed hereweareinadehe obthesteer imepaprdfroar i |y responsi bl e

f hg..caor ndi ng. gl gss transition tenperature, ]
th%ﬁée %‘. g’éﬁ'c %Sé‘gé%gﬁu @F%f‘a%f’@ %PEP ey gres phargnageniéenl oformulations
wilitreaRindhé giskldsed POWERS Sis YRS SfoPinRLRY; dri ed powders

re particularly preferred. According to a further

a
mg RerARcrasals eontpiging prapatenting (orag gitbpalRnt-gas-free inhalation

LAl for .adm.ni stration by inhal ation, which
SRR L RSeeti 5 i el radsmblmemnened povwdes made
discipsedfhetelne:se ugsd fprteg prepstafignaMnéPhbarmfieSutichl forhidiafion are
.connection, preferred formul ati ons are pharnmaceuti cal

distmenished,i egverding to a further embediment, by a high content of inhalable
particles with a median aerodynamic particle diameter (MMRD) of less than 10 pm,

preferably of 0.5-7.5 pmn, more preferably 0.5-5.5 pm, 0.5-5.0 um being particularly
preferred.

Further disclosed herein are methods of preparing the corresponding disclosed

. powders, characterized in that a solution or suspension

which contains at least one or several 1,4 O-linked saccharose derivative(s) from

among the above-described compounds or a sugar mixture containing these and at
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whi ch contain the disclosed powders as powders for

' .ﬁ{bﬂ nmet ered dose aerosols containin
%(?gg{)eﬁgn gas or as propellent-gas-free inlg%T/EP?%Q?/OO"'SOS
sol utions after reconstitutibm The dried, preferably

spray-dried powders disclosed herein are used for the
legptennisrRhermpceytical nstipn avhtance s proparedramd) thati this iaspragéd under

LS - ; .ng.t @ a further emhodi t, by a
sl B AL b BlagF i etk hetvedn 50
amkb2 (It taempertivgd)end maﬁmaeﬁso(ah{m%o@todﬂ@ﬁﬁmgeﬁmrép

m preferably of 0.5-7.5 m nore preferably 0.5-5.5

pm 0.5-5.0 mbeing particularly preferred. 30
DEer;Rﬁ)‘hd?i fi& gherein are nethods of preparing the

correspondi ng Ui scl osed powders, characterized in
Adlymrceatage|data specified Sinthe desciptiony Rt ant@icBitrafons 8886lids in

SARE Bl oo che dain s Bamaaias e o Bsgpercentage

t hi : t / Ty - .
o A BBl SREICO o3 oty Sl o He® rying i
ensuingt peization  Bysalegendarfiirthératpetify shd totsipoiye dontesteations of
sclptichd QoIS (RSP i, PEeticlal v oln tok dommdcol Fighise . Cobpling

Sugarpedbbievifdd &DS DRILHE Rijerl Ao ded$8,(10L00 8ind 21, tri-isoleuci
tenperature) 5 Descri E)Fjigon of tﬁltler,éFi gur és %fnl » tri-isoleucine

is AObEintety do dled o Figyaes 15.e16,i 17, 18 19026y iapd i20nfurthet apeeify the

: ratdeons, of . sol i. i solutions (ww. All
o(pR AR L ANE huthieh® 4o se e ruind dbing Tepgess on
thpermhhga:gsm. Tha fggl;remmsié tcbﬁ@sﬁéhdfﬁy\ﬁ%ﬁl PEIEE RAY BY ~ 0.67

$pr ryi an reeze dryi W ensuin
mpfﬁ1 Pioi . tea] Bofumpiflowy %@Ad@yrfl{}g,t 6 O0sfpecienhvalae flowent ~ 1.74
|y s Akl : | a al ids, =
iy i SRSl Aot Pt 993p LA RN 8 e
flaw opt- 0 mBugespeitivelpbr evi ated to CS. In the | egends
of Figures 18, 19, 20, and 21, tri-isoleucine 1is
abbreviated to |11e3. Figures 15, 16, 17, 18, 19, 20, ‘
Figiifk 23h ' | Z @A Foi :
B0 PAnbAs WSO LS00 R0 AU LAY o oo
opsnoyersge g 7% ereBivki hiBaiddg. anthd07C | foreedd Btordpenstability), and

retgxg{s{iglﬁg&p i\lletoglgg hﬁgflﬁ %&1 &@S&oaf%?’g@?qq%n g;@ %)giéfg?éph 'graction,
b)resth CovplifE Subaviration ahd 5% 185 tﬁ];acﬁ%h,?g 5.2 "ﬂg@ fragtion, and d)

drawi ngs. the atom zation rate o rrespon
4.3%ananpgpl frection asd 055% IgG dra6tiomsitte frexzpeicici Both theL§s6Pe and

C%uls)?lggrglﬁ%z{lbc%nﬁg[%rgg %&v@gﬁ%%gé (‘iaigtting%flsfh%& bgrra g\%f%ggrresgﬁttgq:faction.

ation,

Figure 2 shows the aggregate content after freeze drying, pulverization, equilibration,
and four weeks’ dry storage at 40°C (equilibrated storage stability), and reconstitution.
Aqueous solutions with a) 4.5% LS55P fraction and 0.5% IgG fraction, b} 4.5%
Coupling Sugar fraction and 0.5% IgG fraction, ¢) 5.0% IgG fraction, and d) 4.5%
mannitol fraction and 0.5% IgG fraction were freeze-dried. Both the LS55P- and
Coupling Sugar-containing powders are distinguished by a low aggregate fraction.
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20 open storage at 75%relative humdity and 40C
woOorgmsd 13d@r age stability), and reconstit

Aqueous solutions with a) 4.5% LS55P fract :JIE)(F]'?/‘;E‘X&O%SIngSOS
I gG fraction, b) 4.5% Coupling Sugar fraction and

St 95415 S 38 05 8BS
d&jhﬁg,z goudr weeks Eiﬁﬁ/hstbﬁge LaSab™C § UchuQPél‘:@ehi gg)ragc s abihty) and

Sugar - cont ai ni ng” powders are distinguis

rﬁ“é’@ﬁ@b‘ﬁ?’é quuﬁ@‘isi L) th%WFtihgﬂ A% LEApivEractinn @@gﬂ E@dg@ fraction,

o AP B ot SEERN (i R HEEB70] S 190 fpsion, and 0
4(3%1 mianniioldt2tion bt 8% IpGkadtiohYere 8R67cBFANBbIL HE L. 8895P- and
QAS@F?% solutions with a) 4.5%LS55P fraction and 0.5%

pgarsAntagyngpoyelersaye gistinguishesdry 4 loacagesegatmigaction.
0.5%19gG fraction, ¢) 5.0%19G fraction, and d) 4.5%
30 mannitol fraction and 0.5% | gG fraction were

Higwrezkstomisdhle afiptdutd bentédbabir glﬁﬁjtﬂ dryiag Rirl]llegv@egk’s oplcn storage at
gar,- contai ni.ng p s are distingui shed by ow

7%9 F%‘@%\Y%%PPH@B? d’ﬁgwgﬁ%rcz dspat SreeibHYe0RIh sa@pstitution.

Al YA KA 8 LB S8 i

Syg@r@woatandd@% (G dtagtionr a:)e!l%s@@x;mgg SugabSIﬂrztcyi))n aaddl% IgG

T TRt AT g
slﬁugﬂheﬂ rmmmmss@-% Spell &ther@cﬁ.{p'hﬁﬁ Sugar- %n@%olugﬁl/g Fu%glr S-

fraction, and d) 4. 5% mannitol "fraction and O
cqnigiRinEdWHsTseare ﬂvé@zgushed@a a IBotaggtegetelfSsEon. and

Coupl i ng Sugar -cont ai ni ng powders are distinguished by
a | ow aggregate fraction. Figure 4 shows the

F@lge Soshbers tanignégatd Eomters RABY s ay Qiﬁ@ WRRIK oﬁaeﬁ REftage af
e 5%re| ative hum 4OC (forced
'ﬁ’oif g‘é"fs Bﬁ“ilm ynd 408G (farends tStqr@gei Stability), Aepde secpnstitution.

Aﬁﬁédifs's%ﬂﬁm}‘)i‘s‘ R»Fig}oa%o 01533 fécrti%ﬁt '%a% 0l 3%1%9}1 Iaélg 1% 1gG

fraction Upling sugar 'O an

fractimat bpss (b{)upﬁ&’g Soggnl fraetjoSuza ﬁsoﬁelfcirtbqi'aoﬁﬁn,adiﬂ B%0 QG Eaction,

9% trehal pse fraction and 1% |
rdhLiqafine Shertes b [ isolauaneRaciameand BeCoeion, d) 8%
tr&i&lcfketi?&nb§55% 1@&u$ﬁ%'ﬁ&?{oﬁh§n&\ﬁwllb@9ﬂ ar an@rl:? 0%,
Coupli ng Sugar S- contai ni ng érs®are distingurs ed
fragjion wewe spyay-dyed.eBothatitei bﬂSSESa&Fwﬂrﬁs fhes ﬁb\aplutg‘lﬁugar- and

ont ent afte dryi week' s open
C%‘?Pg’#’g%a S-e9u@iting Davydrss He Mamelisheitbyublon perese Kaction.
storage stability), and reconstitution. Aqueous
solutions with a) 8% LS55P fraction, 1% sol euci ne

Figpee fisbaws thecrgpvegats@ontent after spray drymg, one week’s open storage at

75% relative humidity and 40°C (forced storage stability), and reconstitution.
Aqueous solutions with a) 3% LS55P fraction, 6% citrulline fraction, énd 1% I1gG
fraction, b) 3% Coupling Sugar fraction, 6% citrulline fraction, and 1% IgG fraction,
¢) 3% Coupling Sugar S fraction, 16% citrulline fraction, and 1% IgG fraction, d} 3%
trehalose fraction, 6% citrulline fraction, and 1% IgG fraction, and e) 10% IgG
fraction were spray-dried. Both the LS55P- as well as the Coupling Sugar- and
Coupling Sugar S-containing powders are distinguished by a low aggregate fraction. -
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fraction, b) 8% Coupling Sugar fraction, 1% sol euci ne
i nd 1% 19G fraction, 20 c) 8%CoupI| r
“fé ?@;éﬁ%gﬂ? 1% sol euci ne fraction, and 10/ 192005/%04808
fraction, d) 8% trehal ose ¥raction, 1% i sol euci ne

fraction, and 1% 19gG fraction, and e) 10% 1 gG
Figupe ¥ |Sb¢wwél|e@ggmgag¢~ apmient| aftBoipkayt dreing SEEPweelss wpéil stamge at

o I ug ling Su S.contai ni n
74RO AR R (SRR POe iz ot isgoRGppton.
A@ﬁeolﬁs gmlwor@ \Szltlomﬁ9 pi%eLsmfr #9a{o8 A0SR @fﬁa%ﬁm? B) 9% LS55P

one week's open storage at 75%relative

ff?ﬂﬁ‘r?ﬂoﬂ“@y%ri&%@@(%@é% diS56 gfeaogoabtnd|4%)lg6aﬁ@btlon d) 4%
LESTORRHIOh b 8% 1 SHIERHE < %1% 15 Mgt ho ot S5 T fraction,

ractl on, A)CI acti
) f9% diS56R frabl)loﬁ%lﬁid%ﬂgﬁ grasteRr g)f 0.5%t LS)SS.P f%6tfont 4ndl 9.59€1LG

fractio gG fraction, _c) 3% Coupling Sugar S

frpdiag; ) ARG HEhtion seste oY idoied. ‘B SobRgoaintip powders
fraction, 6%citrulline

ar aaﬁhg@ﬁwd@k a%c{%falf%gggr Aratibn. 0

fraction on, and e) 10% I gG
fraction were spray dried. Both the LS55P- as well as

t h - d S S t
P BY aeeEig Peiron By S oo dqpeoueet | pBG Horee a
75“9@ 2R9¢ Ihulnidit) OdndGDPEPEBRG 084898 staliliﬁt(ﬁ QH& ereZonstltutlon

shows the aggregate content after “spra

- Agisens solafary witly rah@é%tCoupﬁng Begatﬁramoh Lamicﬂ I% Ig@dfrzﬂc@ﬁn b)

hRLBht SUAE BCHS! AR N el Sl Ehonitte e dragtiangnd
4% digCf fraciianpnl) 4% @%}il S8uga I fRdekibR rhnﬁnéi% f%d @faction, e) 2 5%
cf ction, ¢) 6% LS55P fraction and 4%l raction,

152 Sggayriragtion: 3udn’ Sl e dpefn: DY Gnur’lmg @ﬁ%ﬁ@mpand

% 1R8N el Yok i Ness sl e JS6 s Bfining
powvglers dre distinguished by dtpwldp¥odegs fidcdehn.i on were

spray-dried. The LS55P-containing powders are
' d| stingui shed by a | ow aggregate fraction. 10 Figure 8

FEIYS 08 BESHERILE Rl RN g e

75(’/6 aoelagisic shlfmlflgg adbIoCCt Qt))rcedr}siofage Cmﬁilhtyal,t Iaﬁdl recm:s_titution.
9% I on

AGHRSOTy Ry Wi ik Lbr setomdtt SR et drorpadDisioov

Lo33Y f8kiba®.0g v Itﬁnsoleacu’f“e/ﬁmibﬂ' hPo §§g,afag<{, I"ﬁ%%ﬁélp o gf}}%a%

4% 1 gG fraction, d) 4% Coupling Sugar
LS54B fractien,i(ot66% Jri-Bsobeucirs fewtiph,iand 09384 Ig(ﬁ fenctiomrand Wl 2.66%

G f n 1% in ct | .on and
LG5 o035, B isnlbghe EPat S8 P0G drastion vaie spray-
drizfl/ e UBSFconthifi a9 Bletdistindgish®PWH A 1S widdEregate fraction.
di stingui shed by a | ow aggregate fraction.
Protein aggregation is further significantly reduced by an increase in the tri-isoleucine
fraction from 0% to 10% in relation to the total solids content of the LS55P-

containing powders.

Figure 10 shows the aggregate content after spray dryihg, one week’s op,eﬁ storage at
75% relative humidity and 40°C (forced storage stability), and reconstitution,
Adqueous solutions with a) 3.00% LS90P fraction and 0.33% IgG fraction, b) 2.9166%
LS90P fraction, 0.0833% tri-isoleucine fraction, ‘and 0.33% IgG fraction, c) 2.833%
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Figure 9 shows the aggregate content after spray

Wi 20054113002 week' s open storage at 20 750/01*(?[*/}'5‘? 008/004808
hum dity and 40C (forced stpfage stability),

reconstitution. Aqueous solutions with a) 3. OO% LS55P

6% .LS55P
Lgchactin 0 6y el PtoRnandd 18 gl Hatigngnd 2 66%
LIYB fractini, @F3% tridsddadthe £SRbR, Eﬁ@@ﬂ‘%‘ IeQ. 8% were spray-
and 0.33% I gG fFacti on, and

tr| h gg/@ﬁl ne fraction,

5. BoebIFO-cempninenondsts aro disgewishedibyot lowoigsesgate fraction.
fractl on, and 0.33%19G fraction were spray 25 dri ed.
The LS55P-containing powders are distinguished by a

Figuve hb@‘roe’gﬁhe apgragite Otl:il'iltentI%lﬁlat(‘j ﬁpgﬁy dgeng vak lvﬂﬁk’ls?ap?% storage at

rt ni f.i can educe an increase in the :
750h 1 2ePlyp chiicity” B A0 G Ubresth orazs slebiion, eerl atscompituion.
Atﬁﬁb@ué edlatiosOlWitd S )QCH?%F Riso6b £ Qﬁoﬂr%:@fﬁatﬁ%&%{“@ﬁactmn and

g}u ers. 30 Figure 10 shows t e con
0.33% digGs pregtjory r y)i agﬁ%obssméfacsompeam ai-tgtevaine Foton, and

03Bh e Eadtbfl § 2 46R Nochptnst Seiin %}?%at%ﬁﬁﬁ&?p?ﬁ%"fr%@%, and
0. m@mgcfffmbnoap 200% Qacthipos8 Babhigs 1d.00% 1ot fEAET 0, 20.33% tri-

. LS90P fractl on, 0.0833% ¢tri-1sol ucine fraction,
isqleuping, fractions and i0613% &G fragtion, 3. 660 5AHR6E Fraction, 033% tri-

B RABS0 M ) R 051100 Sy, sy e

fraglio. 66986 LtHEGAReddiRe thiaotion,0aRB%0.33%- Ig@'i%b@ibﬂe and g) 2.66%
r.act d033%Ingract|on were spra drie

- tre ﬂ@%é@%ﬂﬂh 5&3343 -9 Ivsing drastion.cand %53%9&& ﬁmﬂmbwm spray-

drie@WTREI1 SOG-€ afid alSé rbonémﬁhg Lﬁ%ﬁvd‘e%s 9 Vﬁslst ngkshed bB/ A low

aggregate content after spra ryrn
agsneaatag@caon Pesticuled yaini coenparisordivith rafﬁiwé@ ald hpdreegbthyl starch

tabl it and reconstitution. Agueous
HEST tREhied 4t 8&? %69 LSIOP fraction, 0.33%
tri-i sol euci ne fraction, and 0.33%19G fraction, b)

.2.66% LS55P fraction, 0.33%tri-isoleucine fraction,
Figmg 12 sbaws |thG dgeragpicomntan) dfted GYraadofing, osutimadtyingy, four

el O ot s B QuaoRr 05! it gl ooe eenstition
Aqfumt doitior3- Va1 ) 9% cmﬁm gl&igafe ﬁtd?t"i)(ﬁ{ 1% ;h% b) 8%

9G fraction, e) 6% rafl I nose fraction,
Copgl@% Sugarelraqtion: l%n(W/wh dsoberg BBy frapBofy amt amgG fra@i6 % 3%

CofitPSYRL Beon S8 Snllind ipeof, aodo b Jeriaction and g Tec

| fragiorﬁwﬁﬁ:%prﬁy-dﬁéd ORiR (f:d%ﬁl b Sugaectdniny p dws&hea&eld&\ﬁl nguished

fraction, and 33% | fraction were spray 15 drie
bY?H%W@S@@@teaFFP&tIQISSSP- cont ai ni ng powders are

di stingui shed by a | ow aggregate fraction,

particularly in conparison with raffinose and

Figwrdr ik yhovy Ithe tagpmeate content after spray drying, vacuum drying, four
weeks’ dry storage at 40°C (vacuum-dried storage stability), and reconstitution,
Agueous solutions with a) 9.9% LS55P fraction and 0.1% IgG fraction, b) 9% LS55P
fraction and 1% IgG fraction, ¢) 2.5% LS55P fraction and 7.5% IgG fraction, d) 1%
LS55P fraction and 9% IgG fraction, €) 10% IgG fraction, f) 8% LS55P fraction, 1%

iisoleucine fraction, and 1% IgG fraction, and g) 3% LSS55P fraction, 6% citrulline



10

15

20

25

30

(HES) specified as state-of-the-art. Figure 12 shows

_ I e content after spray drying, vacuum
%@%@gﬂﬁ% 20 weeks' dry storage at 40C PCI/EP2005/004808

(vacuumdri ed storage st abi‘llﬁl'y), and reconstitution.
Aqueous solutions with a) 9% Coupling Sugar fraction

fraction,oandgls flg@dractian visye 8ptay-Coied) Thy LSoifcorftaiaitii miwders are
0 ' cine fraction, and 1% 119G fraction, ¢
d%égn%}é@& t%ﬁagﬂoﬁfbggeg‘aica‘%ﬁcﬁ%’ﬂ; 6% ci t I‘cl).l| Igi ne fraction, )

and 1% 19gG fraction, and d) 10%1gG fraction were

I(sgray-dri ed. The Coupling Sugar-containing powders are
arwie; atb shews themepresatel conteatefiasgatay dryiags vacoum Eirging,eone or
) egaf bent af spray_dryi.ng, ...
143 S0y W0 AR BRI O gl Wy, e
réopastitutiordr Aquboat cohgiens twith k) t300% aEboPegARE! hdd O%‘S%/IgG
0

' i th 9.99% LS55P fracti d 0.

e 3 B S ToF 595110858 B0 %(isaleins oetiencanioh 4 TEG fraction,

asro) ) 5P | 0 d 7.5% .
o} PERPb A908) it BRR0 I ARHCRaBI, i I BF e, fpetion, @
24674 34568 cfriqtian,t 03a%e ftﬁ-éﬂfiéx/iclﬁﬁgﬁ?éﬂoagtah@ m.33‘b}é./01g0 :f%rf}ction, e)
i racti an 9 raction, an %
2,083 B vt Ot m'f“ifﬁq“?fﬁ'égf\'WIQ’G)(%‘zdﬂ%@@'lgGgf;aC_ﬁOH, and f)
3BGY HEGOBRLRA AR spiay-didC BOR, nRNsddp. %ﬁﬂe T &SP Qtaining

were spray-dried. The LS55P-contal ni'ng po rs-are

pawders atpdistingnished by hpwtagbrlydawagpregateifotiorafitrtree months’
tb shows the aggregate content after spray drying,

vaduum drying, one or 5 three nonths' dry storage at

2-8C, 25C, and 40C (1 or 3 nonths' stability), and

[eco Aqueous solutions with a) 3.00% LS90P

titution.
Figuze 3361'11’ sherotheageregate qonteat aBer, sty drybeevaSB&Pdrying, open
' [ [ ction,...and 0 %.1 aG 15
0p¢ 8hbmortns’ Uy s SRR 485 1S A0R i BoE R FEG ity
at]t %i)ﬁt :fQSP'i?Cﬁa'ﬂE’S(?PBﬁ% bQ@l oAk Glfﬁbili@}:), aRd Qwﬁgktgﬁggn) ?qlé;eous
ractia . 33%1tri-isoleucine fraction, an . 33%
S?‘P%%Fi“aﬂ! a)%g’lﬁ%%%% agiiop, §.0833% dri-iscdewgsmsiraction, and 0.33%
ifral ' i o 9% | f Lo, d, 0.
L6 MrabB0% BUshDRAR B ULOD) 233300 3308 b, 0 b R oibiticine
fragiion| 885P38Unlali fiackipn HENdEAF @ 49, d) S1G6PE LESHIE Grabliord 0.33%

ek ghe Hoeton, AR GO ok, i Sn v OFAOaar 1 64% ESIOP
fraidhe 0209 frBlsoRRERY FHbi GndREIM Q‘&@r ﬁ%&?m e QE”AA%"I}%‘ 40, ¢)
i 7 ative y

or three mont hs' dry storage a ore am di
2.60%6 LS Bnetiany §.33nittdHisojeucite REfionpank0BYEIsG G@pRon 4t an

ARF gf 563 'H E.%'6%s iggbl!’ ifrtaxgdn, %n:%‘% ?ﬁggoiéllctirijet %rgcr%i'on,Agtlljde 8%83% IgG
fraction at an AAF of 60, and g) 3.33% IgG fraction at an AAF of 40 were spray-
dried. The LS90P-containing powders are distinguished by a particularly low
aggregate fraction after three months’ storage. -

Figure 16 shows the fine particle fraction (FPF) with a cut-off diameter smaller than
5 pm for various powders. The powders were produced by spray drying of aqueous
solutions which have contained LS55P and IgG1 or LS55P, isoleucine and IgG1. The
solutions were produced and sprayed as described under EXAMPLES. Isoleucine-
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solutions with a) 2.9166% LS90P fraction, 0.0833%

WO pe0sspizengi ne fraction, and 0.33% 19G fr pgdy §/0BHR08
AAF of 40, b) 2.833% LS90P {4 action, O. 166%@&*@%@ 0

tri-isoleucine 20 fraction, and 0.33%1gG fraction at

. of 40, c 669 OP,fraction,. 0..33%
coffhiting sPludet as"d PR ok S an yhereas bofeeing fise dogier,pul has a
FPWAGF -off6940, d) 1.60% LS90P fraction, 0.20%

tri-isoleucine fraction, and 0.33%1gG fraction at an
AAF of 40, e) 2.66% LS90P fraction, 0.33%

Fights 1P G0 T Bl BT Rey S S gff BBl Shaf than
5 Jufd forsatiewe peveddrs.artid sdwd '

gl;lrf A,XF of 60, - arfd_ g)el %3@??5% rgqé%eiﬂ?nﬁ%tr %ﬁﬁ%&ogumus
solyiof didyhayg cogfieingd LSPAR anddg®! oohB90Riisudensinechad dgGi €The

articularly.lqw a .
sof 0t BBy B0 f s Mexrined ne B REGHAR s s frplgucine-
cobntrinihii pewder hash FPFr @C128%0, Whiteds Woldicie ek poklder only has a

di aneter smaller than 30 5 mfor various powders. TV'he
FPB:O‘\‘/%E?T%/O-\ABre produced by spray drying of aqueous
sol utions which have contai ned LS55P and 1gG or

LS55P, isoleucine and 1gd. The solutions were
FigaadiB: slibvanitie Sme pyaitlafacizaqiFPBe erith o -oEdbkfeBsmaller than

| so] euci.ne WO 2005/113007 PCT/ EP2005/ 004808 -16
S ENtoR VATIRRS 3. Fhespoyvdop-were produoyd banereadrying of aqueous

| I a - 169 1. gur.
SOl e Ron B s 3P i oy LR 0 Gyl T,
Theusolofidnsdivare pexduseth bh@ rsptdyadh asSd&ciied ander EXAMPLES. Tri-
. powders. The powders were produced by spray drying of .
sl AR SO taiBg FOTRETS ARt SR oF omersi e 50 S0P hindhetges i
isdlbudine28E: ndwdds ' o, The solutions were
. pr%duced@%n‘g ggﬁy%&aa?;ﬁd%%cqﬁi%ed under EXAMPLES.

| sol euci ne- contai ni ng powder has a FPF of -28%

i, 75 SRR o k6 me el anic it AR 0 s moan

didrirten (MM 6F vakbuPhdwdtira MBleGowBR! W&E g}&ﬁl@ed By BdiPlrying of

vari ous powders. e powders were produced by spray
aqueqps sglugipnahichhgve ewitaingdh85 thashighid v LESAP Airiviseleucine and

. r 55 ri-isol eucine,and |
1T i et prsaiieationd foraisd dy disistd S0 HEAMRIERE Al
podeRiRS.a MNMALD shgifdr Gt Brh A MNID ML HBan Y §uR The
_FPF of nmore than 50 or 58% whereas tri-
diggson esloiwse the effegionfighe dritiyolheging fEHefonfat- ddHant total solids
concentrations and spraying parameters on the MMAD and MMD, A 10% tri-
isoleucine fraction related to the total solids content of the formulation significantly

-reduces the MMAD,

Figﬁre 20 shows the fine particle fraction (FPF) with a cut-off diameter smaller than
5 pm for various powders. The powders were produced by spray drying of aqueous
solutions which have contained L.S90P and I1gG1 or LS90P, tri-isoleucine and IgGl.
The solutions were produced and sprayed as described under EXAMPLES. Tri-

: isoleucine-containing powders have a FPF of ~40% to ~59%, whereas tri-isoleucine-

free powder only has a FPF of ~24%,
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calgitpngy

Fi gure 19 shows the mass nean aerodynani c di aneter
‘g%@ ?yd mass nmean dianmeter (MVD) of various

138 e powders were produced by sprayP@T{ERIGOHH04808
20 aqueous sol utions which-Rdve contai ned LS55P and
Igd@ or LS55P, tri-isoleucine and 1g@. The solutions

wer e produced and sprayed as descri bed under EXAMPLES.

FAII gl?vxﬁers have a MMAD smaller than 5 mand a MVD )
deuEe & Shovi the mass mesm digmster AIMMR) ind; FessefireaR tackidynamic

didhetdr/(MNMAD) GahBud p&eddo it a};(ﬁ%&?st ke oé{'B?ﬁégdmg@n%fﬁng

concentrations and spraying paraneters
okRDIeops 3algtiensi wizish hevd eantiined 1.860R mhlgGl at ESOOR) tifi®leucine

I I RN N T T T
A deeswha_(vE%FMNmbfbn@an%HEfaﬂfsfsmgfnadﬁﬁta%mld AEr @E@@ pn. The
mfo The po y

r I varil ous pomders. ers were produce
dingraay shoys nheotffenueotse t3isadalcittd dnastionhiac hconsmet total solids

90 itned LS90P and Igd or LS90P, tri-isoleucine andﬂ .
ofiEpins TG e BEFRcRRoaDcwa MYADpAal VIR A" 10% tri-

isdbacint TRdtion delhtcl X6V Foral sblills chRONSHThE %o g
powder s have a SPF of -'4O°/So tlos-59% edmfﬁggg%@ﬁm‘tﬂiﬂ@gﬁcmﬂy

redupes; the MM Both adewposadids content (eas TS: R anfl a-laditer sp@ying
05/.004808, -17 Fj 21 sh
pfERaRe CAAF B¢ 0 b by bW YR B e sl bR oy mam ¢
di aneter (MVAD) of various powders. The powders were

FHEATE 12 St e e b ositer GentemaneeoRy diing, forsrbuiormge and
Aneutl BCA ' d o

reroR o AR S 3 455 Baf GG Bheae SRR 0 3%

(‘ﬁlﬂﬁllywymhdiaoﬁoﬁ aml fa's?}% 4wprf Emﬂ fractidr) i&m 033%% (WhO lysozyme
1 .agr the, effect the tri-1sol euci ne

i P OV SPletving dson, gpds06% AR SIOF drestiamcend &)

03BYAYWREY BALAIRS S2160 bRy MR, PR cir@ofrlg%i;otn[ land 2.66%

i sol eucine fraction related to t’he tota
(WontleiA0P draction were sptayed.chhes LEPOR-camaining fdvdes ds dissinguished

. D, Both a | ower solids content (e.g. TS: 2%
bggglgg{l\%lg?fifn@ﬁ%%‘mpressure (AAF of 50 or 60),
however, significantly reduce the MVD. Figure 22 shows

the residual nonomer content after spray drying,
shoysalhe, agameate contorlt aftert spoay dajugovacusol diying sthree

redd
| Y, ko QZ ction, 0)..0.33% 15 . .
b & s G o8 25 U TRC E oy et M gecipgimtion
Agq)edds mt(mwmyapmfgﬁogl Sdleitddird IYAckivh Wb) 0.166% (wiw)
i SOl eu%l ne fracti on, and 2.66% (ww) LS90P fraction,
action and 3.166% (w/w) LSOOP fraction, ¢) 0.166% (w/w) calcitonin
fraction, 0.33% (w/w) iscleucine fraction, and 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)
fraction were sprayed. The LSOOP-containing powder is distinguished by a low _

aggregate content.

Figure 24 shows an inhaler for application of dry powder preparations.

Detailed description of the invention
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0.33% (W w |ysozynme fraction, 0.33% (W w)
WQ 2004DI380¢i ne fraction, and 2.66% (w w) PSI0EP2005/004808
fraction were sprayed. The- 18S90P- cont ai ni ng powder is
di stingui shed by a high residual nmonomer content. 20
Fi gure 23 shows the aggregate content after spray
dryi ng, vacuumdrying, three nonths' dry storage at
Defirgtipnso5C, and 40C (3 nonths' stability), and
reconstitution. Aqueous solutions with a) 3.33% (w w)
calcitonin fraction, b) 0.166% (ww calcitonin

TériraGint @amen tsed. vliBAAaKanontexk 9 ﬂﬁ’s fésefpticiNof he itedfiéiPhave the
calcitonin 25 fraction, 33% (W w) isol eucine

W W)
fOilP‘é(&g ppeningsddelingd bolowa/Thp vr%l@s mwemhap@yeroaae@m&r unless

ol e L G 8 B o Al e
sohﬁﬁﬁiﬁ?‘susmhsaom o beppried. Tk gbnsial f@mssif@dsd@hpuan Feitaining” or

« [egate, c ent. 30 Figure 24 shows an inhaler for
Cagﬁ%lﬂ}sc i1 A dpyihg mersps?@bﬁdafqr@n@f desaep%@n eepmprising”.

t4‘ 173
PCT E&I%’ZOOS 04 8%@(iE ﬂl%?n%eﬂﬁt%gﬁ%q%% and names

used within the context of this description of the

TGRSR TR S st e BT e o BB sacoharose

defiRbBwS sAbhe] Wise St eeomwmﬁach 1an9 ﬁrgceah%sﬁax-smamse

of the powder or the solid content of

(13%189@110@?)5/1§bﬂabﬁ@doﬁﬁmab@asqﬂea§gb¢osyﬂwcgsnb ral 1,f o himked
f ~descri t ai ni ‘cont.

oft aRERERHre Rl 8 eRaV i Py c R IR oBflagusigh in i

patfﬁ'@ﬂ'pcf,ulﬁédﬁ.g . Furthernore, "singular" and "plural”

are not used restrictively. 10 The expression "1,4
O-1inked saccharose derivative" neans a 1,4 O 1inked

TP CERARAC sy bl Cort SuER B i Ml OB R e 1.4 0
llrtcl;efl isadoharote &bmvesﬁe’c hmmﬁsﬁ a(lgh gl):—ti;ﬁkéd @Jldd’[a@@s%)den;vatnie with one
i saccharose (nm)tosyl sucrose
of g ol st n Hs peipRRosument, & & RiINHE DT of deaghpungifferent
1,46 4RES -saddhGrds IRt eééﬁg %th ! gfrﬁulao Istat dp'ﬁug'?&hls patent
m xture conprising at |east one -T1 nke
dsamentarpeferably iavamixitue" ofmmhts\syl) sm:rds;e4arﬁ lueked sucrose, iii) a

mfcic%ﬁ'g% raﬁgastd glgé Y%t(l)\fmk% saccﬁarose derivative with one of the formulas

stated above and other sugars, preferably a mixture of lactosucrose, lactose and
saccharose, or of glucosyl sucrose and/or maltosyl sucrose, saccharose, fructose and
glucose, iv) a mixture of at least 55% (w/w) lactosucrose, a maximum of 25% (w/w)
lactose and a maximum of 10% (w/w) saccharose, v) a mixture of at least 88% (w/w)
lactosucrose and a maximwm of 10% (w/w) lactose and saccharose, vi) a mixture of
25% (w/w) glucosyl sucrose and/or maltosyl sucrose, between 48 and 56% (w/w)
saccharose and not more than 10% (w/w) glucose and fructose, vii) a mixtore of 18%
(w/w) glucosyl sucfose and maltosyl sucrose, between 11 and 15% (w/w) saccharose
and between 5 and 9% (w/w) glucose, viii) a sugar mixture named Nyuka-Oligo®
LS40L (shortened to 1.S40L), Nyuka-Oligo® LS55L (shortened to LS55L), Nyuka-
Oligo® LSS55P (s_hbrtened to LS55P), Nyuka-Oligo® LS-90P (shortened to LS90P),
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of the fornmulas stated in this patent docunent, ii) a

i at least two different 20 1,4 O]
@?@ﬁgﬁéﬁs@meri vatives, each with the formﬁclgt}éggQ@cﬁomgog
in this patent docunent, pﬂ%f"erably a m xture of .
mal t osyl sucrose and glucosyl sucrose, iii) a mxture
Corrhing Pugne® o5 Coupliug Sngarni@diremdb seromay dEayistabara &hoji, Inc.,
J%ﬂla'h.h one of the formulas stated above and ot her
ugars, preferably a m xture of |actosucrose, |actose
and saccharose, or of glucosyl sucrose and/or
Tﬁ{altos%ql. sygr ose, saccharose, fructose and 25 gl ucose,
£ FXBrepIon Lelkgosacecharides £t “pobsanqahptige”| means polyisaeshiarides which
aF SRtk X i mum of 10%
(w \klz)wgggﬂ;‘)rf é?%%get,%ve% ol Suad Aot 88% (w w
| act osucrose and a maxi num of 10% (w w) | actose and

h Y i xt £ 250 (wWw gl |
T e Py e PoyFt Craplstion pink o dss amablson” means
oY) forirgR{das OFRicRNEkuan ch%cts% Ztﬁlgr% %(K‘?l\.(}\tllv"/w%g 3%@ ;t?sidual

and fructose, vii) a mxture o
moiftwgs prederabliralessothan %c (Wi, rdsiduale sishire)nriess B ( S¥nw/w)

' d b % (w/ I oo V)
SR e, ARG AEERTRED R 0eq o) s et 37 vbrrbricun

miofstirSHeing, eukereQhrefipabld. TIRD RlsiduNRIISARE Inl& Lorrbhl spray-,
Nyuka- Qligo(r) LS55P (shortened to LS55P),

V‘N}'I‘HR’/aDUﬁ'Ie@@( ngonditiops pest Wéthédbtltigalu?sgilp_i%)lts daPends essentially
oF R RATY i Sibieh o e WA eacH] AR Byt R e oowder

fddmo]ationl nc., Japan. The expression "ol igosaccharide"
or "pol ysacchari de" neans pol ysaccharides which 5 are
built up out of at |east three nononeric sugar
THO I afRorhbe” AXRARH B8 o il RS contai
formul ation® or "dry %éoﬁ g?ﬁftg@n%qd@tpﬁgvrq@pnean%ont%%wgsr than
1§%rarystaltine nentert] plefarshiglléss thay 8%, agse plefrabibpdeds thAY6%, less

w esj,dual isture, preferably |less than 7%
Wﬁ:i%rsﬂ‘%ﬁsﬁngﬁgﬁwﬁr%me@%@ than 5% (w'w) 10
resi dual noisture being particularly preferred and

| ess than 3% (W w) residual noisture being even nore
The efeanalbinbalale? mesnsiuthat nbies powdersnder soiistde afisr pulmonary

S sy VA aor freeze:dryin ondi.tions and, wit

R ton BRI e BoREnRE loend paf Pl ffiand'aid' of an

inhalbtioed@nck iBQ0EELNvaP thdt AR PRACIERERUEIGGhe R{ﬁgé ¥, if necessary,
substance in the powder fornmulation. 15 The term

take, gyt pmisueifectyit et #lueoli. Hohslablm pastidlehave, fuvetemfler anmean
p&ﬁ&% UARDrbENeh B.q‘nandl'() pm (MMD = mass median diameter) in most cases
between 0.5 and 5 um, preferably between 1 and 3 pm and/or a median aerodynamic

a

fon

particle diameter (MMAD = mass median aerodynamic diameter) of between 0.5 and
10 pm, preferably between 0.5 and 7.5 pm, more preferably between 0.5 and 5.5 pum,
even more preferably 1-5 pm, between 1 and 4.5 pm being particularly preferred.

The expression “mass median diameter” or “MMD” is a measurement for the average
patticle size distribution, since the powders of the invention are generally
polydispersed. The results are expressed as the diameter of the total volume

distribution at 50% passage. The MMD values can be determined, for example, by
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10% crystalline content, preferably less than 7% nore
Wip 80@5/a0071 ess than 5% less than 4, 3, 2cavEP2005/004808
being particularly preferregy_-20 The term "i nhal abl e"
means that the powders are suitable for pul nonary

mRSHY ¥ | ﬁgﬂ)ﬁyﬁﬁg d
i nhal e?%@%fﬁﬂ?gghﬁ?@é an in a?egfi glgnﬁgew)cgsl{ﬁﬁgo&?% any
otherppak ethod tan parsed (4. gselmnrmﬁﬁhcdﬂye céntifggaladimdntation).
necessary, take systemc effect via the alveoli.
I nhal abl e particles have, for exanple, a nmean

TRAKC MGl mediah RAIMBRENICdinfngh QW\ABMZQ'%G adergdynanuc

nmedi an di ameter) in nost cases 25
PRHEE Sizenttywhich weenally 504 of the pantidler ofitherstivaler have a smaller

ae?&lf)&g}ﬁg&gﬁagle%f? %#1 alg)g,t t%g é'é, %stg 11? i]gge Ili):izjntlegtn document
sepmf &y alid yefblehme @ﬂbtﬁbcﬁ o detbrRindil (HD MM@[[?QE&@@WAMPLES
tmeen o 5 and 5.5 pan, even nore preferably 1-

Mﬁﬁﬂo ’E)é?cﬂé 1 and 4.5 mbeing particularly preferred.
30 The expression "nmass nedi an dianeter” or "MVD' is a
nmeasurenent for the average particle size

- Thii trmi Eﬁvbe pdzmcéa fraetidrie (FREYA&Sserilds thb anhdlaié tpafinofh Howder

neral spersed The results are expressed as

corpEs Eﬂga 181 ReParttla|sizeopfi FeS mon MYIABLtInoreadily Satvglable

v 0, 1 TSR A e

paptiedloprefearsdy mdief tham S0UNBtaven (ree pRfANRE BHd eat itk 55% is

bu urse, other usual nethod can be
mufs?e%fef%abé hitedpf Jrmhrisedat dpiy, cosaertions (igpoff diameter” states
wisichlipaRitleatdr@fdken iRidCadoBaRR RS %e?xﬂirﬁﬁo@ FURLY BB &n FPF of

di aneter” (MVAD) states the aerodynam c particle
303} b thetcaghpom cwiorirdiamet&0oh fbﬁtmt(lﬁ‘@Fg}mteanﬂ that atfleasi80% of all

el AR SRy e BT Boen BELGE KOt BBt g 5 R S

serves as the reference met hod for determ ning the
MVAD (see EXAMPLES, Methods section). 10 The term
Thet g pray solution s seany afqumFa)olmmrbetspcmons in which to

PR L 814 0y oB e FRTAZE BRAL SHEP gl o

expmwxi&rs the FPF is nore than 20% preferably nore than
30% nore than 40%is particularly preferred, nore
than 50%is even nore preferable and nore than 55%i s

THEClefn PHEhEE B?tfh%ﬂs ?lﬂle nhiRe BF%‘Q%&;&?@S h{%él{ \%hgf ﬁneasurement as

connecti on anet er
desgraibed dh ewradetail dk dre EXAMBICES settioh Nint 18me &ff ¢ ghtraédsarement

FPE. FPF, of .3Q%.in_the case of a cut-off
thedﬁ‘@@%r“&f @?rﬂf‘( Eetergin oﬁ@tﬁmvsat(wew Mmhods

section).

The term “pharmaceutically acceptable excipients”, “carrier material” or “matrices”
refers to excipients which may optionally be contained in the formulation within the.
limits of the invention. The excipients can, for example, be administered into the
lungs without thereby having significantly unfavourable toxicological effects on the

subject or the subject’s lungs.
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particles in the powder have a nass rredi an aerodynarri c

Vﬁg?f@gﬁ less than 5 m The term "spray sol ution"
43%8us sol utions or suspensi ons i n WHERPZYAP4808

phar maceutical active substdhce is dissol ved/ suspended

together wwth at | east one excipient. The term"tine
Toe f:mrgﬂston ‘Bharmaceutinallyofaceepsatde cralts” rineldis, dbr example, the

s. descrlbe nor e .de alllnth
f%ﬁ%g@ Juftis T e “?qd ﬁ%nlaqu Ff#ﬁ O RQiEARIoHids, Sch as
chloeiddNR ARy piEph&E ediges sphavs) ﬂﬁ@nﬁdé’%{dt ANSRYEkY AISESlts from
EXAVMPLES, Met hods section). The term

OTERKT wide sbeke &$ F}alaé% d@%iﬁ%tbal @nwaicptamm@, 'suctinate,r ¢thylsuccinate,

ri r iC ref ients
c{IPa';/@o tgél:eéar?g’.l I)I/ eécogl?e arﬁlgﬂﬂﬁ??"f’f?e % 18t i 8?1%‘&% n para-
talhenes@Phdriate, talnbate,healichla@N bh@ Stcaflls, ST cRbRRY tate and
lcgqglexa% be adninistered into the | ungs W|t
% %ing significantly unfavourabl e
t oxi coI ogi cal effects on the subject or the subject's

| ungs. WO 2005/1 1 3 007 PCT/ EP2005/004808 -21 The

%ﬁméph@rmﬂqghmaﬂu(aecﬁptab&é tations’ Behies, fosédabiple, without being
the followng salts, but is

or exanpl e,
C?fﬂf eﬁoﬁ‘fl 059 ‘RO, RO gamiuEciond, ammeRium

 (in6ludiaBls@bstidRed SHiBhRLY, Phosphate, diphosphate,

brom de and nitrate salts. Also salts from organic
aci ds, such as malate mal eate, fumarate, tartrate,

& ¢inat,e 5 citrate,  acet

?{5{{%%8 a?%anes f)tﬁ%cﬁ’at%t be Hodsitadd 8%@8\?15‘5‘}”6 hHjedicinal
ptodhcte aestipphitoRoe codinitsh of sidl, Wb bferddp ﬁ&:ﬁﬁ&é&bﬁm in
and estol ate, gl uceptate and | act obi onate salts

MO8l {35eH REPHEHfTct A1 ¢ aereanismblosgana pidions tell,nwhenidbs active
Jb%f 10 confined to
SxRlante RV Gent thi WBHlact Bl e SikaiRRy SR s it bl Fhiroduced
1n(c0 mpammmt rthe efifidrs tart bit lecalarapnéniy) . A " phar maceuti cal
active substance" is to be understood as a substance,
~a nmedicinal product, a conposition or conbination of
TR 6dm YH1bleb; §P<ﬁ{ 5
B P uopicEt R PaR IR TRES Joinfilk rhitans Py acids or
nupdgi¢ acidhen the active substance is brought into
contact with the organism organ or cell. Wen
introduced into a patient, the effect can be | ocal or

- Thy&hApeptidEh @r HB619pephicet ﬁﬁ?lgﬁolﬁgfsgiﬂ!ﬂﬁﬁéj Lé&ids B&APSsing two

peptides, proteinS, fats
to one hundred amino acid residues. The term peptide or polypeptide is used as a

pseudonym and includes both homopeptides and heteropeptldes, 1.e., polymers of
amino acids comprising identical or different amino acid residues. A “dipeptide” is
thus built up of two peptide-linked amino acids; a “tripeptide” is built up of three
peptide-linked amino acids. The term “protein” used here means polymers of amino

acids with more than 100 amino acid residues.

The term “analogues”™ describes peptides/proteins in which single or several amino
acids have been substituted, eliminated (e.g, fragments), added (e.g. derivatives with a
C- or N-terminal extension) or otherwise modified from the native (wild type)

sequence. Derivatization of the native protein, e.g. by sugar, polyethylene glycol or
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~is al so possible. am no aC|

20 nucleic acids. The term "peptide" or "pol ypeptide"
wieaoss/pdopters of am no aci ds conpri sing tWoT/ERP2008804808
hundred am no aci d resi duesyp The term peptide or
pol ypeptide is used as a pseudonym and incl udes
d r 0 o
0@?{ E%Qg%gﬁg%l S rrﬁ;r|€Esv|%n58B Hvﬂl ca étolrga%.‘ qug?ﬂ; 8r 40%,
p:aﬁaraidya)f iatllengt5iOg G@sr TR aildppaxtncdhrlylpsefeﬂrdsﬂ,lsf hilichst 8090, 95,

epti de-]inked .am no acids; a "tripeptide'
@({/ o1of e@lﬁﬂﬂﬁ?‘%é%&ga?mé@tm% ihenative, rmnesw@%meﬂrmotem
term"protein" used here neans pol yners of am no

acids with more than 100 am no acid residues. 30 The
The expresaten (apuiss "acidé suganb esmpephdsiwhich rcompiissati laasiuine lamino

sBbP AR af S QU ARl ptdne kel dle pog ot pomADgE e o |

po¥ifidh & th€carBéxyNptiphmAbth @%&%ﬁ‘%&fﬁ@ﬁt iR ihehNBEME fGitso poss1ble
m)dl fied fromthe nati've (wild type) seguence.

The pmjng peidtcas ralsef contain egher \fenqimalegnoupaa . ayng ugedroxamide,

T ERGo T oS oot Bpdosa Byl ueppigic amino acias,

raberahieg oe spfia ésotnehy @R61 LY, 1h&1uﬂfng&hffb1@ﬁ§§teré&soﬁ&1c Pdp6ftions
40% preterably of at |east 50, 60 or 70% and

ca&aPPﬂéﬁﬁflaFPly exqBpler fthed terp isplevcings incBges doth & isoleneios, L-
| ve,
isRlenliRl Hab R bR and DRI DL Mol 20 o
means conpounds whi ch conprl se at | east one am no
Tg ﬁg\_ and g{) | east . 0 carpboxyl group. Al though the
CHHGUPPYE RIS [Qmiviptione Taeans sprayidsiediRoVdess comprising
orfAd @Ykl SHHRIR, anawu&ur@ra RALBRY %ﬂ@yﬁl 1@%61&?3?25%%/@

ofothgeweighinet therdry pglvvdgx)s The pgwderyibyodefmitidnp dees ke, contain any -

SRR sp oy e S Pt s EHRE: Stpict BB % (o) of

theRidiglof tise0t®pdwie. or L), including different

stere0|soner|c proportions can be used. For exanpl e,
the termisol eucine includes both D isoleucine, L-

P Ao me cl ne d various.ratjos o .
Ay RIS RER T kBB RIS PfE AR B <Blution in
whishnitl & idisolveRaMhe SRRt Abfidl, RS WedstredONBF | skafgile, 18y the
. one or several protelns and optionally a suitable
tepsipmgter methadaspeyLegogie du NolyXBavey Ewpmwﬂg,t%rm YFRition).

of the dry powder). The powder, by definition, does

not contain any further excipients, i.e., the cont ent

“Thod enpmsﬂm rpligssacohatifdé"eot Spolysdcelmdéh &ﬁbaﬂé’/q)él&léﬂtt)ahﬂides which

ht of the dry powder. 20 A "surfactant”
MQBBQ qu"tl?ﬁ?ﬁélb‘leéwomﬁﬂéls%@mﬂ@%rface t ensi on

of the solution in
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which it is dissolved. The surface-activity is
or exanple, by the tensioneter nethod a
“§2?§%22g¥¥@ du Nouy (Bauer ;ronn1ng, FIIhggﬁVEg%g)ﬁXM&OB
Edition). The expresion " oF gosacchari de" or
p hysacc aride" neans pol ysaccharides which 25 are
ageon CAEV t three nononeric sugar
nol ecul es. WD 2005/1 1 3 007 PCT/ EP2005/ 004808 -23-
Powders according to the invention The present

Thepresrnit menmmmmsmp pm}dérs, profeediy althy dS BT poiwdbirs, @ntaining a
active substance

cont ai har maceut | cal
‘gaﬁﬁ‘a%e §8ﬂtﬁ CHY¢ P R foBHiRation Al ek eipiegtsaronimsising atjeast
| daBdtRED cied .f
o ?oﬁ%%iﬁ‘#&s v ﬁeﬁf@* SEHRIAR I SR EEACT.4'6.8Mlkea D-
Gal-saeehres Qﬁ@r(w@sucrmsd), D4I(D-rlkm&d D-Glwsaababay @hkosyl sucrose), or

1 %;% vﬁ?ﬁ’é&t@ﬁh%@@? % ; IO%JL}éggﬁlgwomblr@@ﬁ% ivith atdsast one
furththexipibi@athe Qﬂh@r e;fd’;lﬁléﬁlei% p?éféfam)ﬁ'ﬂ{ %ml-ﬁgedcﬁjt Q%&ghde and/or a

ex0|p|ent | S pre erab an am no
mapet; Bi- aa ormhgosacmandanwhmmthcmmammd maw\llmea akoond 1,4

OEF I SRIBHNTHTs, IS RudBieion comebafier ont

fromthe first. According to a special enbodi nent of
the .invention, the corresponding powders contain as

- Agqemding o &pcial ﬁ?ﬁ?w&flﬁlﬁnoﬁﬂﬁ brvestéanerth¢ coomsponditig- powders

coffid Ohs el % arh4e! rri%}:l hn O%Q\?\ﬁtélr g%]\ﬁta? ht e oL’ 4d1- and/or

O |1 nked sa rose der
oliggsticchayiie(s) uaseaddltlonmm the B,ndbﬂi“nkdd sachdiasd disﬁﬁ/ahﬁe wherein the

dﬁﬁff red I esaﬁ{/ nosaccharl des are fruct ose,
3 alhEiPAs e fc éa“hﬂqﬁé’ﬁ n#s edrefepedos e Exmaples of
m&rﬁ%a&dhléﬁdes%‘é ﬁﬁ&b?e iad@s gﬁfﬁcﬂﬁé o%ﬁ]co'ég Saccrﬁgnntors]g sorbose and

i nvention ar e, for exanp ar 0SeE,
the rhéihas'éi@@le dishdchiviidescin temus dfichd inventidRaare] furl exadnple, lactose,

I olys harj des are_raffinagse,
saflfal33; GieBab pelonicR, 4hd aindiiendattionttiisaitable” oligo- or
polysuedihiiioes 20 a6 e Ao o8O deRfrid) @%?chczﬁ{drtﬁé ﬁﬁcgd"l‘ﬁg invention

powders with | act osucrose ’l'act ode and saccharose
_ﬂlw@r@su alsq Hacludes: eatrespondiagt powdewms withs latobsfobey/ Mc;tose and

soQRRLPC Mhtein A2 nlel b7 1l oot = Ao fuiloplasSiably S 5o
(wpryhad aBd >CR890 ¢ UE thé htalR@psesohtE 69&1@ ﬁeaxdtelo AdBrding to a

n.contain, in addition to the pharnmaceutica
Pr%an‘F?‘ij@n efimenk die powdagy wcorﬂmg o theriaventiohlcoitainQin gdditipn to
fromthe
ﬂlﬁ%@ﬁc 21?%51 h%%s &e %r% g?{gﬂl %P@H"%EJOH{IE"[ E?llgg@ LS55P, or

LSiS6Rfor S, Frant ths l¢0fn@51€y Ha yashit 208 ShaTi, 1802 Yapi, WhibRebAaR:s at
leaﬁ{:g?% maxi mrum of 10% (vv/ sacchar ose.  Accor di ng to

JFCIBFUTeSer & naBRM fel% (Whe) frstaserasd a maximum of 10%

(w/w) saccharose. According to another preferred embodlment, the powders

according to the invention contain, in addition to the pharmaceutical active substance,
a sugar mixture named Nyuka-Oligo® LS90P, or LSOCP for short, from the company
Hayashibara Shoji, Inc., Japan, which contains at least 88% lactosucrose and a

maximum of 10% (w/w) lactose and saccharose.
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according to the invention contain, in addition to the
Wih20052c18007 cal active substance, a sugar pEYIRF®05/004808
named Nyuka-Qigo(r) LS90R,p40r LS90P for short, from

t he conpany 30 Hayashi bara Shoji, Inc., Japan, which

AGRY Pl e, P38 BObAGHD 3 SRR B AT cRise and
mBEIRYERZOB6 hAH08ed todt iARBEIrdidce Wit @S SaveROYE &pBin preferably

. CONpri si ng . ombi nati on, of gl ucosyl sucrose and
lwﬁz’&&\}méﬂu eHRQRO-p b \ABE/of Holysaqeharides oFlacipiore thietiesent

inbB8ionN\ARat i ga| ahl N i Elmll' n_wth.
lnf ur% he\réﬁ;Bm)r%%gh;1 egi -%gﬁ%r géﬁgol 9§rggﬁghgﬁ?§£s. gr e orgmpmnt
canitengsioe entprisingvgnddspinsuek@e dndahaldegl aardses preobirase, glucose

wdegrs whi ¢ch contain an excipient 5 conbinatjon .
o e e Bt SE oS e b sucose i
PreREMIRDESE (w/H) WiOSBre, FORH:RA th rtgé tﬁ%ﬁfgﬁ &bfleht bP®he powder.

cont ent of "gl dcosyl Sucrose an sucrose 1's
Aproeding db| ay nR5e0 [referdblo embodinent,e fher respedioe tdvatenbted] glucosyl

SR apd BPLSBsBrofe i TP 15 B b tifl g fontent of the
padee.08ddordifEl € @ SRor8 HefeRiblOeMboBREAO TR hSwddrs |a€é§);%&iné88/0the

. (ww of the total sugar content of the 10 powder. ]
INYRIEIgR FPRIGID: &1 2ddiinretofhe phuaticeutiabadiveshbstanceea pengd aristure

o E Ry b ol 50 LR Bhhslivald SR, s it whih
contaimestat Teasp it 890 wHw atucodylfsuorsé Bed anipaylsubi@ya Hekesnal 1 and

ji, Inc., Japan, whic contains at |east 18% (\

Shoj | h w W)
134p E%Wacglwsssa@dw‘m 3 884 P% (Wrpselucase apd digtvieengligetose.
Q S I . 5 0 ..
R e e PSR AARRH LI AE LR B by Wlch contan, in
additimmetot the phentawenticd] setive sobstnres o Gogaomians: nimhed Coupling

SGRESBL i B o3 B P i s
25% QRN Bue TP 3B oS YAFDE BB sy? Wicose,! BGweer) 3B3fAd ;ﬁ% Qvrw)

contains at "l east 25% (ww) glucosyl sucrose and/ or

sapdhiatass phd setanars éhanbwéeiw)yBuensd anbiénter) saccharose
and not nore than 10% (w w) glucose and fructose. 20 -
Furt hernore, powders which contain as the excipient

- Fue@ehhére] peiders hadhdidntAln ak AhébxcipRASEorAMBationd iR aliikado at

sacchar ose derivative or .a $ugar m xt urge conpri sl ng at
leash gue 1,40Qelinked sgcqhiarse dlesisativeapros sughs rmixire \compaigingoat least

[ 1 t al;cohal s, I vol,s, non- bj [
orf 3 DiflR hffeas SHEAINS: erfiB LS, pdbies, RcShOR Sfbors, non-
biglogicald adidiob Bioldich RigaEdamC Qurtlet extipient hevd ipBived to be in
Furt her excipients known in the current state of the

- acggrdance with the invention. Further excipients known in the current state of the art

which can be used according to the invention in combination with at least one 1,4 O-
linked saccharose derivative or a sugar mixture comprising at least 1,4 O-linked
saccharose derivative are, for example, lipids, fatty acids, fatty acid esters, steroids
(e.g. cholesterol) or chelating agents (e.g., EDTA) and diverse cations. Excipients
with a high glass transition temperature, for example, greater than 40°C, preferably
gieater than 45°C or greater than 55°C are particularly preferred. A list of suitable

excipients can be found, for example, in Kippe (Eds.) “Handbook of Pharmaceutical

Excipients”, 3 Ed., 2000.
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whi ch can be used according to the invention in

6%’ L with at | east one 1,4 0- linked_saccharose
\geﬂ \Pgﬁl\ég&or a sugar nixture conprising atPFEAS2095/904808
0-finked saccharose derivatdve are, for exanple,

lipids, fatty acids, fatty acid esters, steroids

(e.g. cholesterol) or chelating agents (e.g., EDTA)
ass

i 3 jons. Excipients.30 with a high gl
LIS, PRAAR BRBIIT raPh, S5 afipl witre BN G RoREan or
rpvoedténah| ofigig); GRiined, hﬁ@eiﬂﬁia&ho%bﬁﬁ_t &£da tRafke S$uddk Silcohols
vfégrtl cularly preferred. A 1ist of suitable excipients

th san pe sabsidered fercesepsecxcipients ppe it Edditipn ‘teiamminiiol xylitol,

i ot i . i.pients: .3 X. .. 2000. VO .

SRS AP R0 3ol and 9 st

iprsitok mmyodeusital avidrffe tke. i SuitableSanding acid® inch¥RR) @xample, alanine,
| bum n gﬁé’f hyman_or reconbi nant origin), gelatines,

ggyé: » n AT BE JHEKENES, asletarnate) | asparagingar cysteinsholeycine, lysine,

eIt VARG, GOPSPA, SHoth Bl WRRBIRY ThSpdcFrmlfhe, L-

Wﬁ‘m‘m@ﬁ@?ﬁ: mothyl Ieﬁt_f:fi(ltw %Pmmbj,tl?h?dwlﬁdﬁitrlgﬁbicetate (=
§ QS or.Di ) I NQSI , ornosito an e

PR S B e Binn, ik cmh aft e e (e gaippias or histidine)

ad/anaddispersiny ap&iRs ard pBdfelaBRy udtaSTh] 8 eros HhATR, Eré particular,

aspar agi ne, cysteine, |eucine, | ysi ne,® "I'sol euci
PiespiRantly hydrapbhbin amieq héids)iag, lqubianyvainanissleycine, tryptophan,

i NQ.: Gl L] . L- l.-.L-ph .al api
TR PR pedifing U Wil sl S ue pontex

ofl thelyresenn &)ventivh, titCuseidfesol MBIANY iR ph@ioudhiif BddGibn 85 the 1,4 O-
cine or histidine) and/or as

.buffers (e.qg, gl

llg'f%?ﬁgl?qgaseg&é\g{ﬁ%veawea Prear arixbirg comprsing hielehs one Jib Gpkinked
i by [ m nant | hydr ophobi

AR dert A8 hid Gl advalF OO, DRy Wt gentation of 1 to

19.09%t oplans to dDQ_BVJl@.'/wmbhhigOpdrﬂ&ll%}Pjtﬂ Eféfér?ddg?l M0 R 19.99% (w/w)

bt. rosine, hi s{ei I ne, or proline. in the context
& PR BPERIATA% S ent i on, the use of isoleucine, in
particular, in addition to the 1,4 0 15 |i nked
saccharose derivative or a sugar mxture conprising at
Theyse obde, 11i4 obigbi ok pdypanicieh avidsle cotgpiivabie/er Bsral of these

L 3yeﬁl dvant ageous, greferabl In a concentration of

°‘§ t?o_ }i%f) AUV 8% a9 2 othey vircipisnhgis also  particularly

advantaigésusaPhdticalaelySirtRfted he &)QPH%'S Wit Wt\ﬂ’)zq Qﬁiﬂ&gac%se, Tnore
I-, trf-, oligo- or

nore preferable. "20 The use o

- prgbralle seithounstoviti asring acips, ieven omvee prefarable math upftotiBemeino acids,

i rophobi c .ani,no .acids, as a further excipjent
ol a{g‘ls‘?)é’f‘g%?@thﬁgm Py TAO%HP 4G &enmagre iPé‘?fPféPleWRh up to 10
arpinef idsg @ve Mok piefa@sly With uRo [P amthotdBidl0 e @G fidre PREG ably

' W{;{ieferabl y. wWith up to 15 am no acids, eveh nore

Spdp Soring acidsyprenanare pasferadblawittisip to 7 amino acids, even more
preferably with up to 7, 6, 5, 4 or 3 amino acids. The peptides used for stabilization

are not identical to the pharmaceutical active substance.

Suitable examples of tripeptides include, for example, one or several of the following

- tripeptides: Leu-Leu-Gly, Leu-Leu-Ala, Leu-Leu-Val, Leu-Leu-Leu, Leu-Leu-Met,

Leu-Leu-Pro, Leu-Leu-Phe, Leu-Leu-Trp, Leu-Leu-Ser, Leu-Leul-Thr, Leu-Leu-Cys,
Leu-Leu-Tyr, Leu—Leu—Asp, Leu-Leu-Glu, Leu-Leu-Lys, Leu-Leu-Arg, Leu-Leu-His,
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even nore preferably with up to 11 am no acids, even
wopzgoprigherably with up to 10 25 ami no aci ge/EM@05/004808

more preferably with up ta 44 am no acids, even nore

preferably wth up to 8 amno acids, even nore

lyy p n v
LB SR APl PV BT AR, et
LaePip-Das Leaddr-Leon, Béalhi- Lél@tﬂ,@lmysa[,@.l neL-Trild bl Lah-Alsp-Leu,
phar maceut i cal active substance. 30 Sujtable

th
§HJpL@§ -k legedra-hey aaé Lepdtisdgumphe usené tapeptides
vgLa t tp i L - .
wIB L opRiel, REmbr ARG IRRE, DYRSie 84 pilfed ferticotarly
adh{entagmus PrlereineXi-che be e, of ltkel fdlhiwlﬂ'g annﬂoea.cid.@ alahéie, glycme,
Leu- L% Thr, Leu- Leu: s1 Leu- Leu-Tyr, Leu- Leu(ﬁs
arginipe, dpstidime, ' gldamic @CIS;sgu@@amLe%smaglne,Lé%pa[% ajds ©
/ 0 Pa®Q5/ 0 e
3RS R0 R B005 QRS el eyt
probae, Phasnneu thrdoameTr pyriosing, LEb&sﬁﬂty-l-lLephenyhﬂ,&nTﬁH mle&lyl ester
Leu- u-Try:Leu, Le , Ley-du-Le
S et lior &iftai o g HRpIE elrredrie, caresponding

tri éptﬁié@tmdﬁﬁhe fdhﬁﬁlat(h%)zgxnﬁfraéxaﬁ?[é'@!e%x, 8-3K10; or X-lle-lle,
-1le-X; X-X-11e has proved particul arl

W%R!@lar%a—‘g%@g%m heteneoohihe ahene lietedraening acils Amlong\mwg are, for
t
exiffy tﬁ'&hﬂ?epg&ésgm&nlze-%yﬁé 2[% ﬁlgg e g?e-\gagp Tighife: hé GoligrTie-Met,

Ilesnsw:b rIB:,-ne-Pbu dlerite-Tip, JleBe-Ses PleUCTIE IléJIIeGOJys \n@Lmaa'eyr, He-
tryptopha net hi oni ne, phenyl al ani ne,

HesASp, nlée'l P‘Pﬁlg,oHF-H@ L)fSy ﬂlﬁglﬁ)%érg, Ile-Ile-His, Iie-%ly—lle lle-Ala-Tle, Ile-
Veh 1R AR I\«?éanle REPRYIR! FRLMR F}'i'é;tfﬂé"r eﬁ{; Sfe st ﬁépﬁétﬂﬁﬂe’ Tle-

trinet moni o- acet at e. ticu pre erre
Cyseil«;,eﬂ;qs’ﬁrydllc;gld:asp-ﬁlepﬂpt(ﬁldeﬂae Vet byst e IteeArg*[la, lle-His-lle. The

[ | - f | Ile-11e-X, Ile-X-1I
| m&pfﬁ%ﬁ]qﬁms%ﬁ:ﬁ@; a%"%‘étﬁgeeé’é‘ésn be oﬁe of ?heor

above-listed am no acids. Anong these are, for

exanple, the tripeptides: Ile-1le-Gy, Ile-lle-Aa,
Suitable| odymers jndluds, forexample, meepdlyuawpmohddnes hlreadgrmentioned
bIIeII Phe, IeIleTr 11“2 - Ser ,IIeIIe%O thyl
abpye_ pi ¢ SESIRIentsy dqrivatized * of osep,| 50 paS| |88 | Byqgpiymethyl,
hytkdkybihst bb’ﬁydrbiﬁ;rdjﬁg&-eﬂ{)@eellbhﬁe l ﬁcﬁwgkﬁo sulghfy e als le§s., Fiscoll,

Ile-Ala-1le l e, I'Te-Pro-11le,
starehes piyeh 1ag.ee.g4 hpdrprpethyleor hydsogpronpyi @;arcch elextrmSI ueh as, e.g.,

o Sop RSPV Bt S L e
poljrﬁ-lﬂé@slglycdlgsaxmﬁpe@ﬁh@rI y advant ageous. Suitable

pol ymers 1 nclude, for exanple, the

pol yvi nyl pyrrolidones already nmentioned 20 above as
Tl'ﬁa)%rtg'xagé]tt?hy E’aﬁﬁﬁlﬁ\/a{g'rogg%i}xecf %}43 “sgr&? &8 chidHils, 3iph&ited; phosphates,

diptydphatyy hodrpbromiiiyd arl/dilinste salen Rkirnors Weepowders hc@gding
e,g.., Fiscoll
to thg invention may also contain organic salts, such as, e.g., malates, maleates,

- fumarates, tartrates, succinates, ethylsuccinates, citrates, acetates, lactates,

methanesulphonates, benzoates, ascorbates, para-toluenesulphonates, palmoates,
salicylates, stearates, estolates, gluceptates or lactobionate salts. At the same time,
corresponding salts may contain pharmaceutically acceptable cations, for example,

sodium, potassium, calcium, aluminium, lithium or ammonivm. Particularly preferred
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starches such as, e.g., hydroxyethyl or hydroxypropyl

égﬁ g{ﬂ ﬂgﬁ trins such as, e.qg. cycl odextrins
"? 9 L38%r opyl - p- cycl odextrin, PCT/EP2005/004808

sul phobut yl et her - ( 3- cycl ode®T ri n) pol yet hyl enes,
gl ycol s and/or pectins. 25 The salts are, for exan‘pl e,
1y ﬁ@rlg‘amf@ogmli@dmgodatlass htamicctixe witli| thé 8tabiization of proteins.

ARPOBREE) 4 prcsel R Ralting concetiie A0S oas doMbpngmbediment
sﬂix’ﬁ?—dhﬁ& qRiwdRes RPhictR | cBRtafiO rih ah dHiREH 0 the SPh (?Jhnigcf Na@harose

., malates, naleates, funmarates, tart’r
d%ﬁ@é’i‘fﬁ &f sugar thwresmmmm least drmeal, 4 ©-linkedtsatcharose derivative

anes onat.es, benz tes,
o ST LA R Bt oo ze e ol st sl
salicylates, stearates, estolates, gluceptates or
1Jgacto |onate salts. At the sane tine, corresponding

& PPWders peeasding; th t%wwﬁmmfat Ie!yalmdcwma&adimdcmﬁrms-dned
t
o fore AR spraS A PopBO R et efboaiBnswios 1

1 3 007 PCT/ EP2005/ 004808 -27 is the use of
cations in connection with the

Pé‘?’%ﬁl I%EE?F figpzey B tseraysdricd mavistes wioh ontaipp ehemeaceutical
adtiVeQibdtte %ﬁa %ﬁé 8% the \%ﬁ) %gﬂa{ég e'i(glﬁ?eni %%g%rattl?erp%ﬁ%g r&gﬂtgins at

spray-dried powders cont al N
least4om (i Mnkat chahavee ddavativat cymbined SWIRRIat MieXdt Usie other

1 4 O linked h
AR G prBked, RRMEWEH el shigasophcshoraid, g dogiimt & eipiont
cantihaicmefutdics Itﬁé/d@@ﬁﬁ@b?ﬁie‘jm%@e} is b%ed&l,l%dﬁ{d% 99% (wiw),

according to the invention a for exa

- prgfsrahly betveagn 0 mdc¥Pe (wiwe thorp prafenably lydmem 60 and 99% (w/w)

SBPE EHRB f SR PGP B e 2,201, 22

2$3)ra325d7r 268, popdes.S26M7CHS, Q‘@nB@bfé 3 10har ymceys '393140 etc.; 41,
426‘%‘0 ubst ance and one of the above-stated exci pi ent’

q‘bgn W%ﬁlc%tﬁb nsS&t59, 68 &tt; DnG2,163 .0-48, AREW etc.;
char o r i i ne | a I e her
71:?% lglﬁent g?eg%?%v\é i cu?a’vggI ngvcahflggébﬁg Y. 99,

9Whe9%2, n99 he.. 018, 9010 ek, 9;9491 [BI%YT, 99mnbl r@%)@ﬁg@%(ﬁ% In
'to the r rmss powder is bet ween 25 and 99. 99%

copRpstyon vl g pﬁiﬁ%gbomew SRS hesrovebpstiolaly

R B o A B oo PR YR Bl e 14 0-

linksd §acch§t02¢ derp@atige and oﬂ5ﬁ.ﬁ‘ther26w§nexﬁ 5h&ulﬂlb@ chostfi.in EIYGh a way

, 40 etc.
‘hﬁh H%‘f"d'?f.‘.s a‘£11§?~‘-‘t E@,&iagb a@PB’iOB& Pr%fetabbscompletely@n%howo
etc.: 61, 62, 63, ... 68, 69, 70 etc. 71, 72, 73,
78, 79. 80 etc.: 81, 82, 83, ... 88, 89. 90 etc.

' TTi;éléongegt ogghannapeMa@cuye SB.QJ,stance referred to the dry mass of the powder

according to the invention is usually between 0.01 and 75% (wiw), preferably
between 0.01 and 50% (w/w), more preferably between 0.33 and 50% (w/w), even
more preferably between 0.33 and 40% (w/w). According to a more preferable
embodiment, the content of pharmaceutical active substance referred to the solid
content. of the powder according to the invention is between 0.33 and 35% (wiw),
preferably between 0.33 and 30% (w/w), more preferably between 0.33 and 25%

(w/w) and even more preferably between 0.33 and 10% (w/w). The content is thus, for
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20 99.1, 99.2, 99.3, .. 99.8, 99.9 etc. 99.91, 99.92,

WID203/11300799. 98, 99.99% (W W) . |In connectpeameErighs/004308
the use of LS55P, a contentpgpf 80-90% (W w) has proved

particularly advantageous. Overall, the content of
[1Phept nbi ' f. 0 4 0-
TSN UR0R2.0 882 g 038 Gl ST r RS i e
9, sioeit.d1 heltz_g mBJ,ls.enIS,rl%Ig@ btca myzf, 30 glt i Q9,0_|£w§ke.:§ 31,832a83, ...
st . partially amorphous, preferably completely
3%3& %)91%83 4 1'Z%Z’T'ﬁe' -c%ﬁt"’é’n?ﬁ B pha?Fedeut P89, B eicy b1, 62, 63,
. SUOSERMNQCE. TR TED3L 941 1E; Ofa)n PRSP 0{/7{35‘ &1PP e 7491, 7492,

according to the’inVvention is usualT €t ween 0.
T45Y%6.( W08, 749% 76Vali/w). bet ween 0. 01 and 50% (W w),
nore preferably between 0.33 and 50% (W w), even nore
preferably between 0.33 and 40% (w w). According to a

AORGinHe howakk vidDa RPOF ERAient! QtptfRHoR onfisi
phar.ngg:yggt ical active subst ar%g% rgrf er r{gg'rk%oo t glgsaéli?aét one
Lé dprliaked sfcchirespdovitentiva@od mdiunet exdipient tovisatmareutisal active

o , f | t 3

SRERIEE: PR AL ot BRI HEHERD 0,

33/67,Vi4/66) & 5¢65 1361041 8 71536 B &6 01 076 Deaores s 10583 Aosxd 438% 44/56,
évv/ \é% The content is thus, for .......... . WD

4300596154 43/ P ASERT ARBI068/5009H0S 52748, AR pTAEI6, G565, 56/44,

5784%2586&9 %2{4(:1:, ;60%09?’1/39; 82/_3&%83/36064{%6, e%é_?g, abish, 53133, 68132,

69131,.70/301 &1/259 72208, GBL2T; 1226, 2R25,286/24,. TR, RBRBASC 80/20,

BUE, G B EY1T, 8416,5371586/14, ST, 8562, oY1 51.90/10,9119, 8318, 937,

, . 8 9, . € , , , 4, T4 .o
940y 9515 962 9TEE 95D SIE 99.1h, 802103 eddr01 e 99510,
99761098 99.84/083, 99596.3 viAg/0.2A82.6/0di, 99L99/0.pb(wier)sarpirt dccardance

rati o of excipient conbination conprising at | east one
W‘i‘?ibec&_ni"?fﬁl?&d’fﬁ%&eﬁgiﬁo FXGRIG Sembation compriyipg, ay loast one 1,4
OginkbdsRBharbs BIRRE M b %Jthe?@f(éiiéi%nt ﬁgﬁéfte?aﬁgﬁc]nféf of th@¥alues

exanpl e 25/ 75, 26/74, 27/73, 28/72, 29/ 71, 0/ 70,
begyeamB0 @/ (iv)Iefeard t@the @6y masy @3he Bowdet, 37/ 63,

38/ 62, 39/61, 40/60, 41/59, 42/58, 43/57, 44/56,

45/ 55, 46/54, 47/53, 48/52, 49/51, 50/50, 51/49,
Piagnddéutibal aéilve SubktAfices IR ttTerndf4s inverftidh3are 3 laddition to those

59/ 41, 60/40, 61/39, 62/38, 63/37, 64/36, 65/35,
whiegh semegunder thgggapral defingipn, 7eresarlia7 antitdoticp apkdyiral agents,

gl pfios, BelbyicloufbinnbBuory ‘Yot or Biohtod(Bleps Furthermore,
thé7 iricBydeB L2, subSlaides WRICA,Ofor Sddafhiple) 2cB on9b Tporipher@Hhivous

95/5, 96/4, 97/3, 98/2, 99/1, 99. 1/0. 9, 99. ,
sygigmg /qn pdregereng geepptars), chadingrgic receptors, the skeletal muscle, the

cardiovascular system, the smooth muscle, the circulation of the blood, on synaptic

~ sites, neuro-effector connection sites, the endocrine system, the immune system, the

reproductive system, the skeletal system, the autacoid system, the alimentary and
excretory systems, the histamine system and the central nervous system. Suitable
active substances further include, for example, hypnotics and sedatives, psychoactive
energizers, tranquillizers, anticonvulsants, muscle relaxants, anti-parkinsonians,
analgesics, anti-inflammatory agents, éntimicrobial agents, hormonal active

substances, such as contraceptives, sympathomimetics, diuretics, fat metabolism
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99.6/0.4, 99.66/0.33, 99.7/0.3, 99.8/0.2, 99.9/0.1,
WaR2@ES/03007 (W w) are in accordance wth tpeT/EP2005/004808

i nvention. The content of .exclpient conbination

conprising at least one 1,4 Olinked saccharose

t n eXful-RI ent .. fe n
L SR ST
anfineopdasyic mgsigs aid hypeghoaeieic.ag2itsPhar maceut i cal active

substances in the ternms of the invention are, in
addition to those which cone under the general

. Fuigkethibrel @Btivd Eﬁ&ian@éé Fhitht A& & itks *res?_rmtoiét sAterRIER Skample

anepl | eptl CS, anal geSI CS, anti-inf agent S Or
agsinghenecef, the falosving diseases: msﬁhma, clmh»ay: ohsmmtdre pabnonagy diseases

(G, 305 B icbnis " Gin P Fonstaptigpehy aRBRNR epD),

neohsthl RRPpTAGTY ﬂﬁ&@ésoiﬁldrcﬁﬁkﬁ (BBS), B rahcHibges| %roubh Bost-extubation
cardi ogvascul ar system the snooth nuscle, th

stidarcpulimonary fdrosiponpaeria op W%Vrfﬁp@&lt(cg)latﬁe@iemplary under the
tc{fﬁgﬁﬁnﬁfc&ﬁﬁﬁp&tﬁggﬂﬁgﬂcgn sites, the endocrine system
I mune system reproductlve system the -
skel et al system the autacoid system the alinentary
and excretor sterrs t he hi stam ne system and the

RSPV cF AR yt brAnchedilaiss o insindge tiniee  alis Daigcagenists,
antiehdIHRetgi bsncdru%aet l%ﬂﬁﬁén@xﬁmﬁt&épgft AfiSinARARRAR YRR are

psychoactlve rgi zers, trahquillizers,
sterotdis c oromdlymn nedocnmml:l andr bukstaens, mhrbitbrspzﬁ'}dampmsnoﬁ isteroids

._anal gesi cs nti-infl ntimcrobi al
inis < BeciGpBnenc  tdEhelanipbe andudomefiiiords ' de¥aethasone,
triGMBInORARP! ibiSsonfiéP Bllivdoret Id;aeso%ider etﬂl@léasot'l@t flunisolide, -

met abol i sm WO 2005/ 113007 PET/ EP2005/ 004808 -
icolagligsanei ngromydasore, &inocortohdend e iitepredpwht Further examples are

T A

mamlaﬁbme@emmd@h act on the respiratory system for
exanple 5 against one of the follow ng di seases:
asthma, chronic obstructive pul nonary di seases

S4SETE o SO 1A RAR Sy 3o, o

rokitlpiyeim clerithrotnyeins dsyendn, erithioniyoin, fhiritiohiyoin) tlirBhromycm,

. croup, post-ext ubatl on Stri dor pul monary fibrosis

JOPRB AN SRIGPYEPs t MidGRRYEE; s f(“@l}"yﬁlpe %%Hlyﬁ’f“y @F“Yam
P oC Al- e

erRBibeb B TP AL RORIA SR, Mdrbifinola) JRFoxalidly ciprofloxacin,

ofioxiein, alevaflodaeing- tngmﬁnosacsn, alsamtoﬁl@!amrtm,n encgdiﬁ@uan norﬂoxacm,

nmet.hyl xanttjin ne. E%IHJ s of anhl -infla agent
e%acém grepafloxacin,. gah oxacm lometloxacin, sp oxa in, tematloxacin,

pefloxacin, am1ﬂoxacm, fleroxacin, tosufloxacin, pruhﬂoxacm, irloxacin,

pazufloxacin, clinafloxacin and sitafloxacin; aminoglycosides, such as, for example,

. gentamicin, vancomycin, teicoplanin, rampolanin, mideplanin, colistin, daptomycin,

gramicidin, colistimethate; polymixins such as, for example, polymixin B,
capreomycin, bacitracin; penems, pencillins including penicillinase-sensitive active
substances such as penicillin G, penicillin V, penicillinase-resistant active substances

such as methicillin, oxacillin, cloxacillin, dicloxacillin, floxacillin, nafcillin;

- substances which are active against gram-negative bacteria such as ampicillin,
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steroids, cromolyn, nedocroni| and |eukotriene
wWaohoty/t Bos7 Exanpl es of steroids include por/EP2005/004808
becl onet hasone, bet anet has_o*tg bi cl onet hasone,
dexamet hasone, 15 trianctinolone, budesoni de,
cQr oni.de, fl.uticasgne, flunisoli.de,
AL Bl iR R rerhpiit AR tdpmel Bt such o

cdrberiiditin, €¥aolig SazficRllin PHESS 8N 8ad Hﬁél'dcﬂﬁﬁo&%halos onns such
propi onat e, becl onet hasone di pr opi onat e, f onet eroll)

ag r peipRdoNERS nEciresibnicaibutey, Exeflipivdment ceftitaxmer @bplasllothm

BT, RSUPRH DR ool BBRRots, SRR, SRR i

cffﬂmlmn téfudoyit) cephaioglylclifep Bafatorime,] REAENIAE,NcefStRkinR ¥efattizine,
nryc% | euconycin, niocanycin, r oK t anyci n,
o Efé?i‘? 1 15F Hy% nceidmeneefonizide, Acfoppiagensy aieiPiene sefiegzole,
céi’?&ém}h@ Tok R ozfiﬂf hfl?ﬁalagfahlo Xﬁ%ﬁ&bac#afr\x/ ofsluﬁf(%g' treonam; and
trovaf I'oxaci n, oxacln, noxl OXi CI

capapehonasich, as2 foreexeanle) imipenpafl hexdpehem, gaitaﬁﬁdimtseuhwnate
sparfl oxaci n, temafl oxacin, pef | oxaci n,

o LR TGt dbr protwel PR beclgnstiaspscieromonate,
triafrlci% RSk Nacetapadelf 1)19&%@8&15@ aebtbmat) ﬁ Bn?nf}ratrogml? bromide,

si taf | oxacin; anmi noglycosi des, suc
flepislidei eromolyrasnsivmc prgotanmine tatrateiand wharpcﬂpphcable analogues,

oD fC AR st e R iy REIE o o slts and the

likeol ym xi n B, 30 capreomnycin, bacitracin; penens,

pencillins including penicillinase-sensitive active
substances such as penicillin G peni ci [1inV,
A AREHeE it RftheRCt bst ances .such.a .
Erre%ti‘ﬁﬁ% '{°| A ofgctﬁ%% oy od>’<a Ricettical; sy H“’usﬁﬁm’e 1S a
blb]ogbcabmhcbromplenafec Id keeping witthge a.B@&SstiM&ti @Bﬁﬁt@n@&ﬁlk Y&m is to
%tlve bacteriia such as anpicillin, WO
bez%% F‘QGW@@MSde& porteinpxiats, [f@ti;macxds or nucleic
actaci Il n CI I'I'in and gal anpicillin; anti-pseudononal
penicillins such as carbenicillin, t| carcillin,
azlocillln nmezlocillin and piperacillin;

halo or ns .such as cef podoxi ne, cefarozil
Uy, cigRLiGant PrOteM PP RSIeS SRS of . antibodics,
eng B@ 6Wtﬁf&6@1%| Xdt&toids
ngfﬁam%] dol ea azgg |n°1 e:g}ﬂé]?&f i' g'mr}ﬁﬁ;kgﬁce?(ﬁnglon molecules,

re@e@tcasj piask thieir @aprhtavasgirﬁagmptsputwmmmnﬁmd oo thebeldn general,

efatr|2|ne hacetril,, cefe
CarNrRaR, S fote o Chaonbll o putaziily abdler tan be' used
ﬂlexﬁﬁéuﬁeilgzéﬂ(ﬁagno@ﬁédlarzdréélﬁﬁckrﬁr acarbef and noxal actam
nmonobactans such as aztreonam and carbapenens such
as, for exanple, im penem nmer openem pent am di ne

i ' £ ter sul ate i docai pe, ..
N N T BT p———
- insulin-like growth factor, human growth honnone (hGH) and other growth factors,

tissue plasminogen -activator (tPA), erythropoietin (EPO), cytokines, for example
interleukins (IL) such as IL—I,‘ IL-2, IL-3, IL-4, 1L-5, IL-6, IL-7, II-8, IL-9, 11-10,7 IL-
11, 1L-12, IL-13, IL~14, IL-15, IL-16, IL-17, IL-18, interferon (IFN)-alpha, beta,
gamma, omega or tau, tumour necrosis factors (TNF), such as, e.g., TNF-alpha, beta
or gamma, TRAIL, G-CSF, CM-CSF, M-CSF, MCP-1 and VEGE. Further examples

- are monoclonal, polyclonal, multispecific and single chain anﬁbodies and fragments
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10 tri anti nol one acet anmi de, budesoni de acetoni de,

wowopsaseog, | pratropi umbromde, flunisol
cronol yn sodi um ergotam ne shartrate and mi’é‘f’/EPZOOS/OMSOS

appllcable anal ogues, agonlsts antagonlsts

BRI R B B R RS Yl T Emamortnuleaht (nend heavy
(Hh enphasgreswin deaks zii{dtthéi? c&i&@ﬁl& ANffableSorh Qﬁ%gﬁé Cons and

cronpl ecule. In keeping with the above-state
ann‘? ifpgEents(Ghamen ratiak., 1899, bAntitrdlyr Evshad Pradeins, Wiley-Liss

X tldes roteins,. fat
“'5%? RS S5 TP B8 o R &F P g gy fnctlle, for
esanypief theactasses dneivasinpitaRPIEAlC So1d "R 48G EndigM, with their
anti bo 'ﬂggs zymes, growth factors, e. er ol g
VRSP AReSes, i SRAmbls e ekeAdh and lg6ili de(32, gGa g keG4
[ r Nt
Hltianizel fndChimRkL il Bicd AP URO. Sossii B Getfbler tpprapptic
S’@Gtﬁca@%lfg'@nhfstcs thoe smxjm @6 theSpresehi dh@ntieR ﬁré)gov\ﬁé? ‘fomlulatlons
[

utic a nosti cal | are signi cant .
K Eﬁ t %ﬁ%mp §I€§ t?)’r ?WF% Waﬁ%ﬁ% ﬁﬁ@a@? antigens such as CD4,

AD10RICIMY aﬁ{@varfo% cﬁtﬁﬁﬂ@é & r )ﬂgfn:fr)oé 2 @js:hu* ﬁlb.ﬁq‘ examples

grow h factor, human grow
a@r”éﬂbﬂdlﬁ-‘h& 6¢1§aln cldssasud lpinaswgh:bghm (a.gt, iavttIgE AutiB#ies) or to

) for exanple
ntyp Eéﬁ E’)E%O&B‘iﬁ ki Pg‘idfe% flog. |13, L4,
I L-5, |L6 |L7 11-8, IL-9, 11-10, IL 30 11, IL-12,
IL-13, IL- 14 IL-15, 1L-16, IL-17, 1L-18, interferon

Fah &wm%ﬂti) gnpcaf antigeg&wﬂang oﬁeghcconpnﬁuhe Vartablerregions of both

3 4, 1 oDy il At Do
fregmette aredi(aby)) frsgmans Whiélﬂednquqirodmhw ﬁB@b gnc digestion with

rrult mﬂcg@%ig_lngle chai n anti bodiies an
P?Pﬁ‘é‘g agpents phirh cpmpwise 0olygbs varigdie region of the

S el MR (V) Onain SRR P pragbb ey e sTrnfy Théo are
knorvan A Fanﬁiaglh@'lts (fragmmmanablar:r alapmenr ohﬂnﬁvﬁwb!@ghg Such
(Chanov et al

d_Fv. and Fd_f t
i fEhD Bl il 5 S e v Eagmontsesi)). Basenples of soFv
mﬁbalb@afm&ﬁﬂmhﬁd&ﬁnm U, Rs Oy ERA °1r9'89' ﬁrgﬁgﬁgﬁ’ Acad.

i.ncl ude exanpl e, thé asses knowin

SqiASA Jb@SSV@ﬂE lgG and IgM with their var| ous
subcl asses, for exanple IgAl, 1gA2 and 119G, 19&,
Ig& and Ig&. Humani zed and chi maeral anti bodies are

Inapasp ypms svddloas sthtepRE tHatd!bdn UBRISHRIT Produce multimeric scFv

derivatives, such as, e.g. dia-, tri- and pentabodies. A “diabody” is what a specialist

calls a bivalent homodimeric scFv derivative. The shortening of the peptide linker in
the scFv molecule to 5-10 amino acids results in the formation of homodimers by
overlapping of VH/VL chains. The diabodies can additionally be stabilized by
inserted disulphide bridges. Examples of diabodies can be found in the literature, e.g.
in Perisic et al., 1994 (Structure, 2, 121711). A “minibody” is what the specialist calls

a bivalent, homodimeric scFv derivative. It comprises a fusion protein which contains

| the CH3 region of an immunoglobulin, preferably IgG, IgGl being particularly

pre_fezred, as the dimerization region. This region connects the scFv fragments via a
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significance and hence the subject of the present

wavens/ipnoar e powder fornulations which coutaEr005/004808
anti bodies to, for exanple,3narious surface antigens

such as CD4, 10 CD20 or CD44 and vari ous cytok| nes,

Bl rERATEA ¥ daot i seith PimRESRRTR albfogies or

daotibed §EHANki blodw%), QuhcérORey] 56) 3omf EANSrifddg” Jis what the
ant j.- RSY, anl-CNVantlbodles et c. Fabfra ment s
spepialistheatls %mvabf@h hpmaimggicsoEyervaiiy (et ofcitly 4PY Bfretein

E{@g&égg}%ggmﬁ%@nsﬁén iR Fsiof e GPHANE J5ARkt Eﬁeqﬁéehz?f a Dbker

regions.  Further anti bod
sa‘quagnde&dstaﬂmfﬁ(rmmhbﬂmmgmsnts whi ch can be produced
by proteolytic digestion with pepsin. Shortened
anti body fragnents which conprise only the variabl e ‘
THE Sa@fheflls ildfim QRY ¥pdoKitist B0 hibMniipo8llE, difich HR02LILICAA- or
al so"be produced by gene cloning. These are nomn
teFmWﬂmigterIBa @fer aign@mvatrmsmd sty fragmemgsavitltinferizitgon for these

HEMEOR Vi Batis GBS Pagieeeuled by s PRLC 5t Sty 1993,

Bﬂifédhﬁ@l@g? S1iane7 KRrovWve Bd@tSaﬁr i1bod:ssaRe zss»guss‘fb%em P. et
et al., 1988, Proc. Acad. “Sci. USA 16, 5879

alj, 1985k MﬁéaBIQl v16, 38E)- st rategi es have been devel oped
to produce nultinmeric scFv 25 derivatives, such as,
e.g. dia-, tri- and pentabodies. A "di abody" is vvhat a
Aspaticalbilp t prefenled Serbddintentest o im@nti®s iifcladdsva protein of the
d rlvatlve The shortening of the peptide linker in

ady crassnisl Be e €320 Bye dnimeupeglauline 6y khis fsha dpmanized
SIS BRI Bl AN s8ind] M. e

- artipody haea tredeotlas wepdht dEatimit di@kﬂoﬂaﬂw (leB3a)péontprizbpdivedight

can he d|nthe ure 9., 30 in Perisic et
mﬁ?@k}f@wu‘? %ﬂ@tw&a %0‘11 lf‘?’ﬂ’f“)deb,&‘dgﬁ%m body” is what
the specialist calls a bivalent, honodineric scFv

derivative. It conprises a fusion protein which
Peufbmlenlm SﬂdVaIIteg@HS are gowdensf pmfenahiyufregzleebml sprgy-dried powders

F’ﬁ nﬁﬁlyl n?/ Eln(%gartb ular referre £
a5 B8 e bR B Peplif b Rebteibor & emabioalion o
e%hd%@;mdie vp@uae/y@tam&/ gilo’i raGIH Em&%&%%&&g bidfogical
I nge_regl on, al so of an I i nker regi on.
mgsramelesylesicas magke Hpri. %b@n &8 odnéw),dvsﬁrabrbxe betweeniG.Mtand 50%

(o) ot 1S ey, SBACEF ol Fovder T’ SeAtGa: i busy, G BRRLe, (o1, 0.02,
OSEFVOdHIDmt O\AQEOQKOBH ®8, 09 etc.; 19973, Proteiioetc,; 11, 12, 13, .
i neeri nﬂg %I% 423f fa?%ﬁThe direct fusion of VH VL

G c AL, 253 2 TohRG RIS 1o At tdnce I eM0EE 2 o 42, 4,
T 98 "B 14N 0o J T40™EN S-40 8 490 etc.; 49.91, 49.92, 49.93, ... 49.98, 49.99,

50% (wiw).

Particularly advantageous and in accordance with the invention are powders,

-preferably freeze- or spray-dried powders with a ratio of excipient combination

comprising at least one 1,4 O-linked saccharose derivative and a further excipient to
peptide/protein of 25/75, 26/74, 27/73, 28/72, 29/71, 30/70, 31/69, 32/68, 33/67,
34/66, 35/65, 36/64, 37/63, 38/62, 39/61, 40/60, 41/59, 42/58, 43/57, 44/56, 45/55,
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The fragnents known to the specialist as
WORI00AhtIU0Gdi es, which have a bi-, tri- or pCT/EP2005/004808
tetraval ent structure, are-@so derivatives of scFv
fragnents. Miultinerization for these is achieved via
46i54, 41/53 -4 t a ' C

Bl S S oAl ony 10 A% Sy 57143,
5 6’\36?%91 ®/4Qgt6lé39, ,62&:59:63/3896@/{36965/25966/142887733 GB?:B:‘ZkﬁQBI

28f f
HROT RT3 o er s Gt e TH8s P ot g, 310,
smeJ 33IER 8a4/1%; 85ASNSEY 4.1 413, %@hlzb@@m CO@5G 9179 AR EBFL94/6.

i mmunogl obuli’'n G "This is & hurani e

9§/§ %’ﬂo%’?/gn%ﬁm AV LIRS/ 08 09285399347, %eaﬁfoswmsm 5199.6/0.4,

ong RS, FaaT By e ™ couler

Ilght and two heavy chains and a total of four
sul phi de bridges. Particularly advantageous are
Guligyders gecording e {heripwention csntagpmy suhall @notpmmeptgies 206th a
niMHcﬁﬁr %\%}R' 23} nce pe
protein o a&‘cosr%gl na ﬁjg#eléﬁ ysge Eoer example growth

factops, |foteezqamp!ﬂscynokmesp thet @intenp isqirefefhbh}l' bﬁw@@:[ 02 SRdNO°A Or/w),
bi ol o can_make up 0.01 to 75%

g Byl B DAY Uk BT AV Macnagvial (WwighL of thenpowder

AEIRBIS SroWdet e
AT e BpRE R SR 045 03,05
etg; d, 3 Q. gc.;@. 1 %2043 1,43, 43 etc.; 4.98, 492, 403et.c 4,9814.99%

(\é,é,) C 25 18, 19, 20 etc.; 21, 22, 23, ... 28,
30 etc. 31, 32, 33, ... 38, 39, 40 etc.; 41, 42,
48 49, 49.1, 49.2, 49.3, ... 49.8, 49.9

@w - 49.91. 49.92, 49.93. ... 49.98. 49.99  50%
I hpvisver.piketnhatmagentical chetive substanse an one ror scvanld a:tdmdles or a

diiltvd iRrdf B0 dc0c AFBILSH R retdrBl & BOl (RS B the

or spray- owders w

pavodei inaidtween OATPaRd | 7586 Abw/ v aBdtweae 01014 a@i' 50‘%3@.7/w) being
s ccharo %’S FJI vative and a further excipient to
%F ¥ Pefwsen 9o aud 5036 (wiw), gwergrefe;_rsblyzwwml’i and

o o o R A T e
102@?%1 1425;15,5 ngp/mo%ﬁtg}ammsg%g E@i,tln/@ggo%acm 323@
3569030 i, ooplcto a8 401 84,815, "o 3o9Beles9.1, 4992

4956¥. 40, 4594 ae,ggeggé@w)ps/ 37, 64/36, 65/35, 66/ 34,
67/33, 6832, 59/31, ~ 70/30, 71/29, 72/28, 73/27,

74/ 26, 75/ 25, 76/ 24: 77/ 23, 78/22, 79/21, 80/ 20,
1/ 1 82/18, 83/ 17 16,,..85/15, 86/ 87/ 13,
Adhrdie St spepmalthe Sigpdy oo obaed (o Giayiglid conten
of96¢ powld i8 beBRicd, 1(}98{(1150"/%3“(%9 n?ore PefélBlPoetneers18-ahd 30%

99.4/0.6, 99.5/0.5, 99
(wiw), even more preferably between 10 and 20% (w/w). Particularly advantageous

and in accordance with the invention are powders, preferably freeze- or spray-dried
powders, with a ratio of excipient combination comprising at least one 1,4 O-linked
saccharose derivative and a further excipient to antibody of 50/50, 51/49, 52/48,
53/47, 54/46, 55/45, 56/44, 57/43, 58/42, 59/41, 60/40; 61/39, 62/38, 63/37, 64/36,
65/35, 66/34, 67/33, 68/32, 69/31, 70/30, 71/29, 72/28, 73/27, 74/26, 75/25, 76/24,
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99.66/0.33, 99.7/0.3, 99.8/0.2, 99.9/0.1, 99.99/0.01
Woeeds/113o0vhe powders according to the i nvegtyIIL005/004808
contain very small proteinsijpeptides with a nolecul ar
wei ght of <I O kDa, preferably < 5 kDa, such as, for

Wt c : Y oki
THRE L A S0 BT ROAE: 53R, SETENI ST Wl sen2
89t ermlétﬂew,at)ly between 0.2 and 5% (ww) of the total
wei ght of the powder. Accordingly powders are
preferred whose cytokine content is 0.2, 0.3, 0.4 ...
ing. e 1 : . thal 4 ,
Afechding: § o by gpodiigyt - reChfesent infgtior” pofigghs powders
pietarably flfcﬁzd— qr spoayedriad, pdvirdfers) h:hmmatmamd mathatithei drg mass of the

subst an raI ies or_a
PRI RIS o 528 535‘%1 e P éﬁbg tREL SooMdeRP-99% (wiw),
bétRESH 66 dnd @O%‘Fw i &ﬂﬁrl &e rdfd}fed, RONERY of $ sugar mixture
bet ween 0. 01 and 5% , en 0.01 and 50/og(vv/vv)
CAriITISiRg Pl @faetr ongl 1 4p mawlbmmmvmﬂe amt up 06 75% (wiw)
O#Mn@df a E%Jtlecr t%(/@ E)V%nq?g wherem 81%-6 égntgn 7of( lact\ggdcrose

or' exanp
meliskyBherose lindfr gﬁloosyl sﬁcro@e is al Qa8 0% (Whw) élf&he aﬁﬂ m#se of the
etc.; 21, 22, e 30 etc.; 31,
egrgier ag@ e@a@m@m sum of thg wqgn percen@ge&ug 1@{)% (w/w) A specialist

by el coesngflpgrodflen, L 05 according 1o a

speci al enbodi rrent the anti body content referred to
the oli cont of the %gwder is between 10 and 50%

i3, ?@3}5’? thap aelzEed to the dofal sk, copigniyi the gelption
mn‘w Qribd, eﬁagt?cbhah &L WRED mbQi d@ﬁg #O%% % ) pRARhARHliA | btive

advant ageous and I n accor e wth i‘nvention are
substanker & tgr ebutentobf the sege - motuspraypidkingdt lpatded SO-linked

a rati.o a conbi nati on conprising at
SaF‘é}ﬁlg(fseéiﬁEV’iuvflbtqeﬁ?’(%%&ﬂ%g%"sacchar ose derivative and a
further excipient to antibody of 50/50, 51/49, 52/48,

53/ 47, 54/ 46, 55/45, 56/44, 57/ 43, 58/ 42 59/ 41,

Tlgopeesent avaBionsdsB onGIITorrdysBENg pewiss, padeghly freeze- or

sobdfdifea Jbidtrs, Jehith odiibisodn it "Birenbinibuyibgetive

sub@4nck// 323lea&862é2 1,4 W 3ihkedB Qaddharddd/ dfivafivé 162, a Ssi} &7 mixture
84/ 16, 85/ 15, 86/ 14 87/ 13, 88/12, 89/ 11 or 90/

compriging at desstiiong 1.4 Q—gﬁ@éu %@pclaﬁwadmwvetm pn@saénseveral

PR M FRSETRIP ROREI@ ndr Bif of Nl s T Ay Yecipent

comiﬁﬁatmh EI‘KEmplary excipients are the above-ment:oned amino acids, peptides

‘and their salts, sugars, polyols, salts or organic acids and/or polymers,

According to a further embodiment, the present invention also concerns powders,
preferably freeze- or spray-dried powders, which contain, in addition to the
pharmaceutical active substance, at least one 1,4 O-linked saccharose derivative or a
sugar mixture comprising at least one 1,4 O-linked saccharose derivative and one or
several amino acid(s), preferably one amino acid, as the excipient combination. In this
connection, the present invention concerns powders which contain, referred to their
dry mass a) at least 25% (w/w), preferably between 50 and 90% (w/w), between 60
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powder contains at |east 25% (ww), preferably between
VB3 26061 B9099% (W W),  between 60 and 90% ( Wn/EPRI03E04808
particularly preferred, congent of a sugar m xture
conprising at |east one 1,4 O linked saccharose

t .
mgﬁg?gr?gécvg i cg% g\%tt]?:glgﬁ g ﬁéft&rn c’em%vﬂ’g Og %?t%ﬁ'lbnéﬁﬁ? Sfeharose
derfvalive taysa (Eutg&e ;rui?lrﬂaiotrmmingSu? Il?ﬁte ogél di 9 rOQinﬁtf&D :‘sﬁécharose

UCL.0S s at_le 0 e mass o
SRR B inin 1 15FRT (¥ivtartine acids G CmereesmGAifomd 74%
(W) 108%eAtWOr) &  phaRAChAchS tactl{ré ?ﬁﬂ{;ee Blfef&fﬂﬁ‘?a[i' BB1ogical

correspondi ng powders. A specialis
mReremelachle; wheedie the dumooft the waight| pesadniages o 6Bta mbxitdven of

BPHAIP b e LR S b A B Tk

sacolireset dervative Gugagugdl rhivthRe COMPrisii gt U 4 8.1
O linked A saccharose ggterllvat?ve |sst§1%eq%%%%?§w%4r.6llnked

SaFPF@I?ﬁeé@HﬂUYWﬁeﬁt leasth 68 W/@@npeﬂfwsblydreﬁe@mom amby90% (w/w)

D e BB e AT,y R o coen o

arpinaramisem predtrablgt bateveers UDadRNOBIYR W/ RRShd ARE cbnfent of the
OI i nked .saccharpse derivative or a sugar m xture

fubra] petive | suheancsnis between. Oi0ikam d8%cfwivdsdhe content of
lino t
arﬂiﬁb'a\éﬂ”s I afRB q)eQngerr(ed%S\ﬁﬁ (ﬁ 40/3o ; sééll\?ée rgqsesy the ?on)tent of

accept abl e exci pi ent
plagnamn@l cicpive nsubstmammlthml 4E®elirﬂdears¢cmaﬁdsalc&ﬁb§uve or a

are t above- nent i ned am no _aci ds, peptides 25 and

SUBRC Py ?%np%%%raé ca5b Pyl Oshipked scchprepsriwivativelss to be
reai QlocRAingIE s thAE 8T S8t b éolfdu&}n*ﬂ&{ts SR AR of 100%

t he present invention also concerns powders,

- (wwerldisanpjies pasigelarlyto @pruaqoﬂrsokedmpewmeammm:m&

contain, in addition to the pharnmaceutical active
substance, at least one 1,4 Olinked .saccharose

Tlsbeeforeathie ifresdint dnvadtich! gﬁcofd'lﬁg ¥ 8 fARRRY énboEmeht, laf8doncerns
one 1,4 O ]inked sacchar ose derivative.and one or

pazdees Rrefamblyofranzed 83 fl?famdéfﬂé mb’ldyrSoWblczhmqmmua@r dre emnposed
oft 1% 2RI &P, (& g\ﬂ?&dﬁ@édt ?P% 1.4 Qu:kgd @é:ﬁo %egegh‘%giaﬂve or a sugar

resent’ I nventi conce

mlxeire reoanprisimgt hlelerast alriey wlagslnﬂéedaéacblﬁ&%e aé%aﬁ%W)IQ% (wiw)
refera {)67{) 50 and_ 90% (w. w), between 60

anype ety W@Me@w substanee) (R59%/Di/on) f%@xn@ple,

I
e ST WO AT g
(80410418} 5€706101 Qi; z(mmpum);eaosmua)a(weww}grmﬂtsmq,, (71))/15/15)

9 i ds
O RRHRE b G2t Sl Dishe R Rl csoocadra ey theo1:
(661RB0R n@/lmzaf R6OMbY45 FoAISPH)E 60/14/26); (60/13/27); (60/12/28);
(60/11/29) or (60/10/30). If the active substance content, in the presence of a constant

-amino acid content of 20% (w/w), is reduced down as far as 0.01% (wiw), for

example to 9.99, ... 9.9,9.8,9.7 ...9.3,9.2,9.1...9,8,7,6,5,4,3,2, 1, ... 0.9, 0.8,
0.7, ... 0.66, ... 0.6, 0.5, 04, 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 content of 1,4 O-linked saccharose derivative or the sugar

mixture comprising at least one 1,4 O-linked saccharose derivative can be increased

to, for example, 80.01, ... 80.1, 80.2, 80.3 ... 80.8, 80.9, 81, 82, 83, 84, 85, 86, 87, 88,
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5 macronol ecul e, wherein the sum of the weight

WREI B can be a maxi nrum of 100% (w HB&R083
to a prg?gfred enbodi ment, the content of V‘@ﬁT/ﬁ%fZ@b?ﬂOﬁ
O linked saccharose deri vatlve or a sugar m xture

s REISHEY ol ¢ %ﬁégonegﬁ%“%ﬁ;%&éﬁggﬁ§§§E§§ DS %091, 89.92,

sgg%é an@s» 960/84 g v@g 99"/§f(@rw)e§o tiRatt e s&th Yor MRS Sreftht thifents of the

I'n a correspondl ng formul ation the content of
md_ﬂuhuai panstitients of @mpm@rabllyo%emm meferrahbb tb@ d99nass of the

t he content of the ceu ct.i
peiilst) B Sx SO Pl o pdB P saptont g B hod -tinked
saBfharck81 dBivagvdl Sr GRS s@da¥ Omb&uleNE6B a 1448t bfte 4Q860-linked
(ww). In these cases, the content of  phar maceuti cal

sageharase detiativen eminmagids/pentisdles andior [phairengeuticst Retivsseubstance

ool B Yot o Rlaa T ) W i TR B o B8 e

coﬁﬁtﬁlﬁérdk?@ld/as@ﬁ)oftml%(\h@v um of the solid contents is
a maxi mum of 100% (ww). This applies particularly to
the use of isoleucine as the anino acid. Therefore the

0 [
A0 59 Sord V8 il e JAREO0H B0 pbfs L LETOU IR oMion
79§/ﬁ)r(a\yw§dmoaebnpouﬁje;430 lﬂaitadh sm@hawsm detivative oonpcsear. niifiture

f f .
cogg’e'éw%:% q  LAQ O@%}f V%Cﬁ%@%? R Wr&ﬁmwﬁw spcid /
10|°/§ 8@4/w§> nﬁaaiméce%ul:aln!s&ﬂ/es &%%59899%?1'0?&(78//?2//10)1 947/13/10),

amno acid / 1% (w har maceuti cal
(7é/d5§0ésn67é/K58UJ);L9274’[)6/16)' (7f56r7/]é})aﬁﬁ/138/10)g g01/18N2);, (70/20/10)

GO Bl O S i hEPSIR L RO L1 8 b A2 B 10

_to(om/o/s,gm@g for(cZ% Bhd8hp (194 187 .. 0AbhDEH1A);9,8,7,6,5, 4,

70/ 15/ 0/ 147 16)" (70/13/17): (70[(12/ 18 g
7 b/ llﬂfg})s @77’@/ 1@/6.3_50) 0(6307%6]‘2(93 %cﬂlbgl@_k)ﬁo 0.07, 0.06,

é%%@}ﬁp%é; BeB1% 6o b HehSitiidly, hd BtBhishhe 14 O-linked:

saé&ﬁfoke/daﬂ)raudefortmgaxcﬁﬁmmmmggeatqem gt O-linkel rseccharose
presence of ,a constant am no acid content of 20%

defipihye, canche ingigated ol <5amplss 58910 0804 §0- 504 or 508, 809,
1%’2‘“’%5 R4t (3;98%987 88, ?9 9, §9§ 882789 3 9989"’338 §8498§5 89.6,

89.7,.89(8, @9 89091689(92,589934 9997 83)% §9.95% QwlA), so that the
0.06,.0. 0.04, . 0.03, 02, 0.01%
Su{wfﬁke Vet e s I&B%MW%rPﬁcﬁﬁge @aé&@e&@ e powder.
derivative or the sugar mixture conprising at | east
one 1,4 O linked saccharose derivative can be
If |thc raddedadtmln@ acfdois &sekwpine, M @dcording t802 Turtldd. @nbodiment,
8, 80. 81, ,82, 83, 84,.85

PooB B P reop TP ShRaers Yl mtpnieit 039) 14 O-linked
sa&ﬁra&se S@erﬁraﬁve 619 %%Ear miffiré coltiprdingB 8 FoasBnd 1,8908iinked

saccharose denvatlve of at least 25% (w/w), preferably of 50 to 90% (w/w), 60 to
90% (w/w) being particularly preferred, b) a content of 1 to 19.99% (w/w) isoleucine
and c) of a pharmaceutical active substance, preferably a peptide/ protein, of at least
0.01% (w/w), preferably 0.01 to a maximum of 74% (w/w), are in accordance with
the invention. Preferably the content of isoleucine is 5 to 19.99% (w/w), more

preferably 10 to 19.99% (w/w) of the total solid content of the powder. Here too, the
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89.93 ... 89.97, 89.98, 89.99% (ww), so that the sum
WO 2008/1v&oght contents of the individual b
of the powder is 100% (w w)sreferred to the g gpmass (4808
of the povvder If further ex0| pients or salts are

nked 5 saccharose
%qr VAt | v%hF ?&Eﬁ&ﬂ,%éas %rtﬁﬁllﬁquémlc‘ff’ﬂﬁt?tfl?ftﬁés et ﬁoeco{@?ed 100%

(v ]Aofhoﬁhlig nk etlis, JRockar a5t d8) FNRMINE coffPoB®ion are also in
aC| ga\gthu&es and/or har maceuti cal active substance

aﬁ%’ﬁ elvPRIERI: PV Wil Oylinked sapeharesgederivative or
st iout 185”@??%?5 ol O-HRe sabPins AT o % o)

isotepemt / 3% (w/w) phawiercsutidal hctt\muﬁmdoe\@;mwmnm/z), 80/17/3);

LG, Mot B) S Vsallard: S ADS dBRaT R, 1 GOk Do addor10/0);
(roney/ iy (Q/l@;ﬂi‘fﬁ 7@1%@?53; gﬁﬁlé?@é &%/13’&5 676??49%"")(70/13/17),

am no-acid %o (W

(’é(hb’%t?ané@/(1799)11(/7@(1)0{2007360129/20)) (6Q/TINRIZ BOYL9/21); (60/18/22);

(@g//%él %@%/16/% (%@/1}'82;5), & )1((;30/1 /é%mépé,zﬁzsghém/u/w),

oI EN)! [0 I 3@ | t 0
(L) TR gl o S 42 el s

sacchargsegdertyajve gor7a sugan mixtige zzongm:smg at &asiBond, 1,8, OEimked

seﬂ:charé}sg %envétlge 160]%11(%.86 diél%/OG la'gi'macea ca? 030886 sugstelg?e is fo be
adjuﬂdd aGofBngl), 62 thzﬁ tﬁ&%c(lﬂit\/\{)ropél@onﬁﬁﬁ e i iMualt @R stituents
nt ent | i nked saccharose derivative or

f t
%%F"t%oit@&é QE"éWi)rl sing at |east 1,4 0-1inked
saccharose 20 derivative can be increased to, for
exanple, 80.01, ... 80.1, 80.2, 80.3 ... 80.8, 80.9,
Agurthgxmiggimen ofgbe p%mt&ﬁvelﬂﬁn Bficerns powdfs, re@hbly freeze-
89.6, 89.7, 89.8, 89.9

orf8 gpra)égn% powérgeré 2w}u§€, glsadcgtlolggo dhe phrgmgecutigal agiye substance,

t t It
o, S MABA it U2 B

dariyatiyey dQ,fda SWEAD naigtuge icompsisinguati teast bin:e N, co-dinked g;ad:cxharose

nbodi nent er abl y freez
deg‘a’ff‘g‘ié 8" p &4 ROHER] ity Qe 9 il liagnd/or
tripeptide) O'$‘Ee PRisbivaptv® @cuent! BRhIAAKEIHE eﬁ&HiBl‘éb %frlﬂpéﬂudes
saccharose derivative

LﬁSt one 1,4 O 11nke
whigh an begzsedtagethes rveifle thep ¢ Oflinked saschosd dbmv)a,tlvﬁmrta)sugar

i, AU A M AT IR NN

ofghmd&maﬂ utéorddnca Gﬁlﬂv&eﬁﬂ%haﬂ CRecoRdifd &f ABpatia eﬁﬁﬁﬁhﬁ’cﬁl’t the

ein at, least  0.01% (ww), preferably 0.01
Peﬁuﬁ%& g‘ry theoglic \@rulyipentidesi areathoss aehide camptise mhéeast one

d,ig,y&ﬁgf I f isaleucine i
R B, P TRT ko WlaRAE iRty o 34GUGu0fE a gpeciay
adcvﬁutagwus mlhdadlmht, aﬂxmermaaubmé the powder. Here too,

t he WD 2005/ 113007 PCT/ EP2005/ 004808 ,

In this connection powders are considered to be in accordance with the invention if
they have a) a content of at least 25% (w/w), preferably between 60 and 99% (w/w),
between 60 and 90% (w/w) being particularly preferred, of at least one 1,4 O-linked
saccharose derivative or a sugar mixture comprising at least one 1,4 O-linked

saccharose derivative, b) a content of peptide, preferably a di- or tr-ipeptide,' an
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-37 sum of the wei ght percentages of the individual
siriq s is not to exceed 100% (ww). W
ﬂﬁL/ lé'gg}z)wolers with the f.gl |l ow ng conposi tion %@%04808
aI so in accordance with the |nvent|on 80% (w' w) 1 4
nked sacchar oie derivative, o ar m xture

19@8?&5?? "SYRRe Ropuds fefrkample i-jsp SgRardedarly preferred,
I {ovabigye, Yo W 54 S0

°“Sﬁa*r°n22e9‘3?. SRS vgbéuéds?‘aﬁﬁ%%/ éfg/]?f{*‘ by gpapot of @

phagoAcERiGiily acfige sutetatics, rreferabi 8 )prpi{@pratirt Here too, the sum of

th% ﬂé‘?é’]‘% ?hé rg(@}%ét/s; %‘27&8%0/1 gl.%? Sﬁ Oéo}’g‘;ﬂ%g %peptlde which is

used Q4 #R/ eip 1er(t “84 lﬁﬁéﬁhent(cﬁp{olﬁé hirmaced@al aétﬂ-.r%)substance may
(70/ 11/ 19)(70/ 10/ 2 60/ 19/ (607 19/

be(iporeassdda pp o #0Va by /M) In tgx(:ﬁ@maaem Q@)con(eaomﬁiamyceutlcal active

/ 13/ 27 60/ 12/ 28
b3 n98) tne o7 o) syt B idivalo? s oo gymerising
atdedst snal @ Qdihked shdtBaoed Hematiat id ttbOrddubéE tecordingly, o that
saccharose derivative or a sugar mxture conprisin

the apayimype sum ofche; propertions of Halig seongdtfupita tis i@0% (w w) Thls

e BB L B GRL GhUf FAee ' <
proportions of the i ndi vi dual constituents nake up a
t I . 15 A furth nbodi t of th

PasTIsERL HEth o AP YERE COMBRFHEN Sesfleh 45 SreEH AR gh feg@sention:

89‘% (PR otEAEST PORLSY &M'ﬂbhllﬂﬂédas%géﬁak&@ dkivhfi&e or a sugar

p armaceutical active subst ance, contal n an excl pl ent
mxgurbi esanprisinge aimeaists ong lad O-diaked caehirode etivatked/ 1% (wiw)

peRiaf ARE GBI, 47 o5 (Bbbnt e BorpifdRtlx Bt fleind Sty Bing ic or
tripBystide] ri- ol ARURY BéinB GRIIEIRAD) pra¥efiey altky (¥M®) Pharmaceutical
several di- and/or tr| E%tl de(s The present patent

actise LwBHanare (49 bAQ);s 6392/ BR0ar 8141 F (86/|4ﬁfht (85481 On(86r10);
GIAMAE BZRAD BB G0NDIDL LaSinbl nE PR BRI PR R0

(76/14/1@) |([76K 60 035G 8N ar @5 7dAr7I0E (72 8710 ok (EL/PY/ePR iRivhivh the
owders in accordance with the invention. Accordi ngOl“/
(]

mpB“«ﬂ ok the phaymaskpléehl Agifite Subﬁféﬂwaﬁeﬂ&m%@d pidrendsitg 0
(&/\'é}gsfgf Exaipié £ ?99“ dg%, 9 @r &7t Nage g El C@"E“JS@ AY 3 2,1,

one - 1 sol'euci ne tesidue, pref e’ra
..188] 88cDTe. r dsbiues).6,00.520d4003] 0@, 00, mgemloaﬂ’ﬂ .06, 0.05,

06 nRBLL BTR i¥ar Gty oirido e Senterl ot T, il merose
derEt'i‘veI be thé“éﬁ ' ﬁ&thlfe c&:@?ﬁﬁlg% a3t eal &chg é@ﬂ%d &Béfltarose

l east 25% ( , prefer tween aﬁd
deueammmnec@ mcn&aﬁd%c@wﬂmgl)btm, figr eqmamplec 80.81) y. §0.2f 80.2,680.3 .

304, o, 5285, %4158 & 97758 %0, . 80,1, 892, 893, ... 89.33, ... 89.4,

89.5, 89.6, 89.7, 89.8, 89.9, ... 89.91, 89.92, 89.93, ... 89.97, 89.99% (w/w), so that

- the sum of the weight proportions in relation to the dry mass of the powder is 100%

(w/w). According to this, powders with the following composition are also in
accordance with the invention: 80% (w/w) content of at least one 1,4 O-linked

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

saccharose derivative / 19% (w/w) peptide, preferably a di- or tripeptide, more

preferably an isoleucine-containing di- or tripeptide, even more preferably tri-
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saccharose derivative or a sugar mxture conprising at

Wea20054nm%007, 4 O |inked saccharose deri vat ip¢ey/EPlodk/004808
content of peptide, preferapby a di- or tripeptide, an
WO 2005/ 113007 PCT/ EP2005/ 004808 - 38

idoRUofC) (87 0P| BRI "o SIXTRRE Ty @y
(&wwsrzi(mm) (81)/1ﬂSmSeﬂufgffg;lr(amlmgw:(s@Z/gZS@yg Yb); (80/10/10);
PN 0 &1oR D BRT e (&l o il 5635 e gm0 701317
(a2 g vodvab). sebhd POVEXS gé/zg‘g%ﬁﬂgé‘?g(’/eﬁpﬁ{’g)%, T&ﬁlms),

cont ent of the”’ pept i use

(@Mtﬁ/@‘ﬂ)e n60/4Has); s(6ﬁﬂt4/26d,e 060/ tHL7Y; q60h2/28))ai60Ad L] ¢60/10/30),
t|v u Ge X be| creasedtou to 40%(vv/w)b
i’% %ﬁ%@ qug Bobie lksfa Bhaqrntar@éw}tdecarorﬁdwfe@ ly an

zs%wﬁﬁin@fb@ﬁtaﬂﬁﬁ?g &t of Rfpehtifie, C%v'eh e ?&&Qﬂg aotﬁeis?leum{lc can also

derivative or a sugar m Xt ure CO risin
be refuced fromed@ thl&’chHMdsﬁ)rweampbtto\‘D@% s. PO, 8, 96duc£b31, 92 9.1

SEEADE Lo 200 1510 TR DY BB 1 i

addthepphicssofiyhainasehaddl Tﬁcﬂi\% shB@taﬁb%e R:?er%%g@ﬁud 5proteln can be
tri g?dgtl des, preferably tri-isoleucine

111°F+“@ #qcerdingly b dpoeiamnde ¥k b 3% 30i3n . adG8r HEACH, W2t B3, 34,
t w t
B B s D s P e OB 4o 38 3o a8 71 aF 8 389,
3%%rfp1fw}s iso glaathelsems:tf th)eﬂﬁ'eighﬂpl@pbﬂti&hﬁﬁl r%ﬁﬁ@ﬂi‘ﬁf BeQry mass of the

| vat e Wé’? eptl de, preferably di-
possef 1% e T eFelidey bonseats picGaalic on eipentidg, more
pfé'feralﬂﬂr 1so‘lédc§1%%hﬁﬁm\}\% Hip hdgfrs‘ﬂn%%{ L& %cg-g Ppeef‘éltabfé}bjtlgfirsol}éucme

preferred / 10 ica Ive's
cqrdentis tedyced BB A010)1% (87434 PYeser(t@Bhets, 10} coftBRt & the)1;4 O-

. (83/7/10);: (82/8/10); (81/9/10)
1“%‘%“@ Sfﬁ?]"fz'ﬂs? d%‘?@?“ff/f’f%*) su Wﬁtﬂv%@}épr(sm/ai 3gaghpne 1,4 O-linked
dodidrdst/ lipQ
72/ 18/ %mgfé%ﬁléﬁgeﬂ Zﬁ]ﬂ’gm céasf’é] %Z‘%éﬁ% for, example, a

canstanppdivenaelestance gpnterttdfl®%s (}Wﬂ)apmaiemsamn&h&nb@prepared with a

0
c@‘ﬁ:‘% %%q t{ Qolg'}lcleg stgc%hgrogél /eﬂ %Ng or@ sngarg)ﬁa%)re cog1pr1g1ng7at Jeast
otﬁa 1 4, 04m1<a1 sazchalcose denva@v@ofl 2.8, 8@2 30, 308 80): 86§0 9581 682 83,
S‘b 8é586 & §& %1, c$§2 8832.- R wsm) Sarz8 |6e8&6n8&51 88.9 or
!’W) 1,4 Olinked saccharose derivative or the
su ar mxture conprising at least one 1,4 Olinked
saccharose 25 derivative can be increased accordingly

for ex e, 80.01, ... 80.1, 80.2, 80.3 ...
1‘%‘“88‘8 @%%1@‘ r' ggpbodgrgentgaccoghing 4% the mvegtion,ghe powders can

acggt.w%allg %ogtamsa%rigctants sué‘g ﬁwegbzqa 4%, ég a.gcg gO,?BgJS g@%%omc F

8Bgnd Plorpnic k) 127s d‘hr:ifeahre hdod lﬁﬁfﬁdgfy ihe d&ﬁt?iﬁtaﬂon of V\Od 01-0.1%
r rtigns in_.relation to the dry mass of the powder

(vﬁgr?.%@gu?arfy preferred ?s a powder which cogtalm as the exclplenpt) combination

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

linked saccharose derivative and additionally Tween 20, preferably in a concentration

- 0f 0.01-0.1% (w/w), as a surfactant,
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(Ww). According to this, powders with the follow ng

Wipppess11300n are al so in 30 accordance wi t hptherp2005/004808
i nvention: 80% (ww) contenjyof at |east one 1,4

O linked saccharose derivative or a sugar m xture

1,4 O li.nked
ASaFR b100 o B L0 QS B SRS G o e

mbfentpmﬂtawdm MNID detvpeaf§ Eab] ¢y ].Llﬂnpl‘efeﬂﬂﬁ}uﬁétﬁf@e& PRhdls 9
di- or tripeptide, even nore preferably tri V\DZO 5/1

1 3 007 PCT/ EP2005/004808 -39 isoleucine / 1% (

W w)
ARIRREC O ppbetipsapte apch LB ik, ORIy

pr@%biﬁlﬁ&):ze- (@%%ﬂw b%g%r/@/l \éf?%l_ A?)ne (o(?%;&?lbgfn%))s);nnons descnbed
%ao‘f’%‘&f‘fé% Ché‘%?fi%eﬂlggf’ é‘(ﬂ%ﬁoﬁrwﬁm tempprtare) erogter than 40°C.

Uﬁ%g %ﬁ% gc%) pc(n bgg&?f ved S a&%?d;%?é@%% \fcﬁgé%ﬁév%%&axmum glass

- trqn@@msmpqram(ewﬂ dgna §p; to(BOPCIHANver( HANMIARA) cases the value

%Qgég e content of peptide, preferably a di- or
|pep “nore preferably an i sol euci ne-contai ni ng

di - or trlpeptide even nore preferably a

tri-isoleucine can also_ be reduced from10 to 1%
Furtheymores the pesserfineentipngalgoconcerng pbam@tc@mcgl Gomposﬂmﬁs which

cottain ¢ Jgast one F ¢t pbyaSty eoiting'tg The ipieptionyfesifgd hers
préforabiydfredze- @apragndrief paddrgraceut i cal active substance,

preferably peptide/protein, can be increased
accordingly to, for exanple, 30.1, 30.2, 30.3 ..

Pré qr%tior?’ Or & s %cco:l?f gs_é ‘the %gegtt%gg 27 3 g 8, 6, 3 g 3 1, 7

38. 8’ 38. 9’ 9%(vv/vv) so that the sum of the
ht pro rtiqns in | ati ntothe dry mass of the
“ﬁoR%é o\ﬁ?mm‘qdﬁstrﬁ@ of qEcRaginEcpme of the powders

-depdrited ri@hio‘x‘e ﬂétaﬂ Qbo¥d, ipREREbAEs tsé@% Lridd 8P ReLAL @Ry ' powder. The

i sol euci ne- contalnlng di - Or even
meshed & dmr%ctetrrzrcd ms cshatua: phmnawrtteahacuvs substanedarid amei:&plent

ent the content of t
cofyBirfaithh Yaihinie o BEEE Sk T4 Aififiea SHochargsg derivalive oF gotcd from
the 6ORpOBIARTT, AO-igREd mmal-aacéh&ée ﬂ‘&%ﬁucr%@%chaf BSfinked D-Glu-

derivative in the powder can be increase t here

sagcharop (glusespiuerose) ot bi<® dimked Glu-Gin-sacobarese émaimybmcrose)

oG R o B AOSHG0 il e St

condigjatis. Mhi furtler eREPidns imgeﬁaﬂlﬁashnlmﬂ et@ralwsyl k8ucine, a
charose derjvative 1, 80.2
Bt@feg preferablysa dg3or tlgppphgg, atgﬁor 8mongg dig@and/or g@@sacchande,

wl‘é?e.u% 'the ohgé%o%i%ﬂ% ¢ 8§ cco g1 é? % gh!f% F%dé:pgr%se 'derivative,

prcemwiihmhismduf&zremﬁ@ntmetﬂm i nvent| on, the powders can

In principle the powders according to the invention are prepared by dissolving the

‘pharmaceutical active substance, preferably a biological macromolecule in the form of

a peptide or protein, in an aqueous solution in dependence on the solubility conditions
of the active substance in question. In most cases buffered solutions with a pH of 3-

11, prgferably from 3.5-9, are used. In the prepafation of inhalable powders an
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additionally contain surfactants such as Tween 20, 40,
VD260 BI®O7Brij 35, Pluronic F 88 and Pl upeniepfockAh4gos
These are used preferably igqa concentration of
0.01-0.1% (ww). Particularly preferred is a powder

adMat i 2 .0l jnation..a 1,4 .
Ry o PR T BC BB Ul R mo g s icent
sodehilityi Sierpi af theesdutionsholildib® balow thekeTl o @ PYepri@dfrotein and
e,& iéﬁ{a hve and add]i@'i onal ly Tween 20, preferably in a
SOREn RSt fiTous, FOlytian - ¢nng 9pfigially, cuain additionst avater-spdyble

orgfii0/s3R,2010 7suRh s EE 20 Qe84 848, 015491; ﬁ‘&flﬁéad %,g\%éelrg%}ﬁﬂs such as,

further enbodi ment,-'the particles
e.ge dpathanely ethanohepropanad nfn- ar isepeomnol)MR thet likeearelpaticularly

b di
B, SBOE Rl SV ERs ek b Wt M and o (v

contentl of %, whteRscllilsle albahié c6REA: The SRHVGHAL 0
with one of the co gositi ons descri b%n@h&?fgg&m& fo be

drigdais ysyplly bepveea D@l and POXe (wiwhneeferably betpen 105 end 10%
o .y _the. corresponding. powjers .

CZRE BN T8 3% (VBT btile TSl PR o S i of
the peaseittinventive spmyairied endf fretpedtie Golvderh Lffing BWRVAT aqueous

E{nﬁ' i ndivi duzilld cases the value nay be even higher. 1 _
SOR{iop KMt $01d; omtent of 0% (W(neh and spray slsied rosederss with a solid

RRraf S eI | pete) 7ol IS BaN ' contain at | east
coone of thjé(mers g@ﬁ*}r‘gﬁﬁg\“@g&{%e i nvention

descri bed here, preferably freeze- or spray-dried

s. 15 Preparat.ion of th owders according to

UREHS BeCessibien c5 mappRss ghfeierbehin SUHeTRbeV B At dissolved in
a geedibetstaherih bed pind wier &f a Elh%bﬁoﬂﬁ%r%ﬂuggﬁ gfiﬂpf? Q}f &3 to

nore detai| above, greferab[y a spray-
115 peeterablyr 9fedS fovdied0 tTHES beinghpaiticwadth prefetet, ianddmixed in a

t r AAaC i.C active substance and an ..
se&ed%?i %?pe %&Zgéc%%lc nsgt)(ft%'ﬁcec %ﬁ?té‘?q‘l i a&‘el Sé‘gg’tono/n guspepsion 1s
adjDsteid i bt deaiahsulidsonatat WrBhilve paRWRabest f Judible bfer solution

. oarargﬁuggs: 1,4 Olinked D Gal-saccharose
Wlfh g5 dde dbayeferably o 3.5 ik &t Ot .8 betgqatinubssty preferred.
(gl ucosyl sucrose) or 1,4 Olinked du-d u-saccharose
(mal t osyl sucrose) conbined with at | east one further
Thew&rpi thet presemti Ximvkntion SricethsUad@fetisdd t(ﬂ'bbf%paring a powder,
iongﬁ The further excipient is preferably an
13ty ef erably i sol eucine, a 25 pepti de,
preferably a di- or tripeptide, and/or a nono-, di-
and/ or oligosaccharide, wherein the oligosaccharide
ciln alihasmacsutical dctite Gubstakeedissdieaitasdos SushRndedin U8, aqueous

solution / suspension;

b) an excipient combination of at least one 1,4 O-linked saccharose derivative
selected from the compounds lactosucrose, glucosyl sucrose or maltosyl
sucrose in combination with at least one further excipient is dissolved /
suspended in an aqueous solution / suspension;

©) if the active substance and excipient combination of at least one 1,4 O-linked
saccharose derivative in combination with at Ieast one further excipient are

dissolved / suspended in different solutions / suspensions, these are mixed;
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provided that this is different fromthe first. In

WO 2oas/pl3@oy he powders according to the invq;@ﬁ/gpz@rsﬁ)mggg
prepared by dissolving the 480 pharmaceutical active
substance, preferably a biological macronol ecule in

t r -] rot.ei p, in._an, agueous

s 5 ufin [ uBERGOE tth QB PlosxPinitpt BORBRETuner o loast
of téme hdtDdimksdzatehanseideriGtRed cibinbd wiRSht &a§iCsne further
buffered solutions with a pH of 3- 11, preferably from

3. 5- eipient apd the rhammaeaticnl egtivesubstanestis drigdl abl e
powders an WO 2005/ 113007 PCT/ EP2005/ 004808 -41
aqueous solution with a pH of 4-7.8 is particularly
If fhp/diyinggedbed isBprayndrying, thefdriaigenter d)ad phtdrinkd byspRyitd the
aof thg}s |ﬁtl9n shoul d be bel ow the pH of the .
PREPYHA eF@P PR/ nSUIPSIoRy 8% Bi ErtPeratire el oA/ 18P Gt (imat/outlet
teffBrafind), PRGItrbby OB BI1186196°C QRR 50D ot SRS 180-150/95-
organi ¢ solvenfs, such as, e.g., acet’one, alcohol's or
8Q°fe The jpeocessois deseritted|is Borehleta] ofb the: asis ofesohmnedamples in the
“ﬁ&?ﬁﬁl ,,%rcf%%nol (n- or iso-propanol) or the like are
par ICl]ﬁSarF3 suitable. Such m xed sol vent systens
normal Iy contain between 10 and 20% (v/v) content of
a wat er-sol ubl e organic solvent. The solid content of

Therrxcyient cpehination gontainingiati lgast one  J4yOHimkod eavchar0se darivative
W); I 0. 05 d 10%
caf W6 Wrthn R HRLAD /st ARERRS Whia REoiies of Maflone, s O-

lirikied hianchiahese| derivativefantiOat hether esgmt Exvgld 8P correspondingly
a ray-dried and freeze-dried powders starting froman
su %{]8 ST nugiuges i dggonbed in giare defeil as sramples ovthe\iiDgfinitions”

seétv\ﬁlf/i]\;v)s'ﬂiéléu k%ﬁxﬁ%@ﬁ%? 4 hco%ﬁfgl&;%egfnﬁg nc{i Denf fl.,ti')’ :é—i'o/ ed

( or 2% wer e” prepared. e excrpie
sagrbatsisn derivativesaoptestlyi e dombinakempli€s faddey emods-e di- and/or

- qdissal v [ 15 a, second. container, in ultra pure
°1‘\%8§a§§1l“’6‘rea%% EHP% aBﬁmet G Km%sologt% niBygationg sygarofmistures, for

exdhplep wethanabiutrak, Retosd and sac%hgo%@c£' B B4 Ghe eint the content
d, an ep

E;Irtlculayly preferred, d mxed in a setond's
of jgotesucise moelation s thottotat sxgeo boritemris > BOEN(v/, feferdblpn 55%

' [ dj ust to the desited lid t ent
PR B GrnB LA kS b o Sk

from the confingfHayakkibdrh, SHYjiE TR, Aldpdn, Afand N i t
8 bei ng gar%i( cul ar| ym%ref er%d.’ 20 The?tg(fag(?léét{‘ﬁéﬁsp’ or

7.
LSgp B dfen shorhy which gomusises phicast AY%hladosicrgres panatigiuan of 25%

| I Bot h tical ;
oRRYlose SO MBERUAERE 1lhe, L8 s ptne © & further

embquinoant, theSugal mixtore is £ seReAxARe from the company Hayashibara
Shoji, Inc., Japan, named Nyuka-Oligo® LS90P, or LS90P for short, which contains
at least 88% lactosucrose and a maximum of 10% (w/w) lactose and saccharose.
Furthermore, sugar mixtures made up of a combination of glucosyl sucrose and
maltosyl sucrose can be used, again preferably in combination with further mono-, di-
and/or polysaccharides. Therefore, in terms of the present invention, corresponding
sugar mixtures made up of glucosyl sucrose and maltosyl sucrose, saccharose, glucose
and/or fructose are suitable, wherein the content of glucosyl sucrose and maltosyl

sucrose in relation to the fotal sugar content is preferably 25% (w/w) or more.

According to a further embodiment, the respective content of glucosyl sucrose and
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b) an exci pi ent conbination of at |east one 1,4

VOO R0oKketBAcchar ose derivative selected fpeqytd®05/004808
conpounds | actosucrose, glugpsyl sucrose or maltosyl
sucrose in conbination with at | east one further

' I
nfiE sBBbsd B & R0 MO8 G IR RRE A Sl Rt RPSarine 1o
fiathdr praferpéde ambadintehn tiei grgaﬁfmmmré R8&l is04 Sughr 4nidnlré oA the
sacch @%ﬂqerl ative in conbination with at | east one

HHPEH Maltg Jepags Biped Cruplingpaigad® which contains at
i R Ty O

affelsqgesﬁs iand lmwew Gonndi 8% t(véwe ghigose rﬁndcﬁuhbmt re@peoufvely
W nked saccharose derivatiyve

1
FRerRRS in foifs St g piee Ve, &r SUgRl BIXSHIS oy fhe cRmpany

Hﬁhiﬁhim&e&i Hf: Fhe. AFdphiY, SRR THARGR dtiieagf 26 (ww} ghfcgﬁ'l sucrose
dryi ng od is Spray-drying, the drying und

anslQry @Mmrl Bycressy hgtiwegn t48candapoo(w/vhsecchobst amhné more than

era bel ow 200/ 120C
I@HZFIW%{}%SQ%“&?{&HE 1553#%?,, preferably between
186/ 96C and 60/40, for exanple at 180-150/95- 80C. The

rocess .i.s . described in nore detail on the basis of
I wathihe goweers pecordipy fothcinyention dessribedidbovhthe solution /

iapt
s ls R o ShIEH BB O ARP MG B 5 3Bt entobipent, one
orcmngnl Blimmlimgmilm?]mbmﬂembtpﬁbnf@)m{dl&gﬁle&? sbft&;gélt salt(i. The
| NKE, ccharo erivatl ve an a ur er
oS %5 HEPEbDoIRNS iy RAPRGFS Aeekatrolltgandor non-
blmogtc!df ﬁﬁi/&rlﬁolﬂgi%ﬁrﬁdl’ﬁﬁeﬂs NP cE eﬂ&fni@hﬂs cﬁﬁerﬁ vﬁf’m’ tﬂe prior

‘Definitions” 15 section. e sugar ture
alhwhts:h@@mbp iusesd ansowuling todihe firvention in dolﬁblhatrdnadlth at least one 1,4

der, vatives, tionally in copbination wt
AREED 3 ReSE PRy o B ik comurPigsst IWicne 14 O
llnk!eﬂ maébliahﬁddeﬁt/itﬁveoiret st SN, | I3ds, Ta9R hoilll XfabY SRid esters,

example, with | act osucr 0sé, | actose and

Ste}ﬁ’é‘é H& o solegtgralls %s@@IaHMea@nts (e, EDFiAAnand alfiverse cations.

P%@w&;& edprgréa][ g’# g%FI%L ‘g]%g:] Ot 2 aa‘%atr g‘iﬁﬁenrﬁg% for
ex(awplﬂ) hlghemlha; A0hE, prefarablyi highee ﬂliﬁl WS@(\‘: esralghed tBMOA5C.

re the corrpany Hayashi bara Shoji, 1nc.
i ofy é‘ﬁ’@g enpEfipicwts| a6 pacipisms@mbgnations3ee Yepfound in this

iy S A

suitable) exsipiaita rcas ehe Ao dfor gextampe, fidr Kiygle (Eds.) “Handbook of

| Pharmaceutical Excipients”, 3" Ed., 2000.

The content of excipient combination comprising at least one 1,4 O-linked saccharose
derivative in combination with at least one further excipient in the solution /
suspension to be dried is between 25% and 99.99% (w/w), preferably between 60%
and 99% (w/w), between 60 and 90% (w/w) béing particularly preferred, referred to
the solid content of the solution / suspension to be dried. The concentration of active
substance is normally between 0.01 and 75% (w/w), preferably between 0.01 and 50%

(w/w), more preferably between 0.33 and 50% (w/w), even more preferably between
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enbodi nent, the sugar m xture is a sugar mxture from

Woaoednsoty Hayashi bara 25 Shoji, Inc. Jagﬁ@yEpgmmgog
Nyuka- A igo(r) LS90P, or LS®PP f or short whi ch

contains at |east 88% | act osucrose and a maxi num of

O, 00 R g IR G o

pharthacenticalo aytives Liubmrea ceferied td)Sﬂ@b s@E@I dfbnﬁHn@fcﬁT aRl Yliton /
conbi.nati,on.,wi th further_ nono-

s‘bsg PR dofLforg 18 b?%‘?eéf%%anq #%éﬂﬁ'ﬁ’) dfreﬁer@hpb@yém 0.33 and
30PN, Qﬂoreﬁﬁéﬂé@aﬁ%ﬁ%@% 693 SHgas /@\%Mjra%ﬁ q&?ﬁm&"@pl%{“erably

gl ucosyl sucrose osyI SuUcro sacchar 0se
bgM@@©§é3aaﬁdD%ﬂﬁWWMCtose are suitable, wherein the
content of glucosyl sucrose and maltosyl sucrose in
relation to the total sugar content is preferably 25%

Thuvkfite e prosedt invAREGH Qrsa %ﬁ&n?s feibBSbr gf@gﬁ%ﬁ Rried PB&der,

respective content of glucosyl sucrose
prefruahly adoerze PaTsER2d06] pOUdHRas dekdrited tlosye| claractaimed iis that

ST S .| B i Ao ey e

99[99\%u(v@w)$ @iﬂefeﬁtbl%( Heghden NG taHd €9(% om, CO&WXn excipient
rashi bara Shoji, I nc., Japan, naned upl i

jastrom) Whigh copremsiesi #s l%ast 1% aOtlinkeds (sav/charoga m:sgtive in

meen 11
o5HSAI5R P00 L B8 55 Dbl AR, e
priesant timpeation e:spemns ueﬂoprespoﬁdmghﬁéﬂﬁed echdractérédedEin Ghatt e solid

C(Eﬁ éﬁl |nv ntio a sugar m xture fromthe conpany
912 tB‘arsa U408 /i SuSPﬁIb‘ﬂon i Ba firicdneantains at Bhanmaggutical active

subS@fide BV déWor %le%&‘é%ﬁy QIS P38 (wARE/ éfe%y %lsen 0.33 and

sucrose, between 48 and 56% (w'w) sad aros

50%6 (&/w)hhetween 9:3GvahdiB 0%l (vd'w3 beiag gafticubirlygeefesedui t abl e.
10 In keeping with the powders according to the
i nvention described above, the solution / suspension

Atrdiag 46 |2 fhrBdfliehibofidledny of MY BicBént AEHOH,0A BGiutifn 2 sps ension

further enbodi nent, one. or several pharmaceuti call

with @aplidisionteak of p) ehlepst)25%n fwiy), forcexamme betveen 24| anas% 99%

LS bR B0 Bintic, RaRgisidn o 35T it i BB, seconarose

ddmvamgimabmmhme kbth dtUEdshhe FnChdd! Ripiet WnSBY dtYleast 0.01%
nown in the prior art which can be used according to

Wwe pratreably Q1 to €M) Pomtenti affha phatmageeticshactivessubstance,

a XL.ur
T AT T S
sutie Df \ﬂm mighnrpercehwgeﬁkaféﬁ’e@ 1o lth@iselisd coatehd of €heISolution to be
f at e(t’Y? ster0| ds (e.g. cholesterol) or
SPLAY, atlﬁ*‘ nfé) /§)( degordingntoya gferred efkodigentng . solution /
suspension with a solid content a) of an excipient combination compnsmg at least one
1,4 O-linked saccharose derivative in combination with at least one further excipient
of at least 60% (w/w), preferably between 60 and 90% (w/w), and b) 0.01 to 40%
(w/w) content of a pharmaceutical active substance, preferably a biological

macromolecule, is prepared and dried, wherein the maximum sum of the weight

‘percentages of the solution or suspension, referred to the solid content of the solution

to be sprayed, is 100% (w/w).
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20 Particularly preferred are excipients with a high

WO20051130057 ti on tenperature, for exanpl e foheLoGhAAI0R

40C, preferably higher thang45C or higher than 55C.

Exanpl es of suitable excipients and exci pi ent

The "SI 9NSyshaRidae ngyi ' . docupent

the section "Sgomﬁgr édz g}écg?%f?r%rgtegaﬁlﬁzéqﬁ%neshtlflo TR o the

phanmagentidal stivefsubssanice atd et least opé @ it G-lnkad kcliaosedieritaive, a
X ] i n_Ki.ppe ds.) "Handboqgk of . 25 .

s skl cpwRriog eéd% o-, dizandfey oligogpgeharifpp and/or one or

seaRd] QRtin® hcidisy aRd/6Npepfia Bl Ho? eS8k i i

one 1,4 O linked sa%%p@hla?(gjsg% (?eéri?@gtg? {/Hg I'n cg%& l:p%glgit“g}}emm

the paptides prproteinese s theeexcipicitpire mbt identitud te teyhiannadentical

' dried is .between, 25% and 99. 99% 3
DRSS Eﬁ%@%ﬁ SRt 1BHeRten akinroagarss amigfhiod of preparing

pbetisree ohdiactenibd SRYehatVinY shIBiiog /Pifshfiitndfd ¥e RIRA Sohthhs, in
referred to the solid content of the solution /

relafigreinsite §okid cpricnly phat leppe2 26nGem)s prefarrblpfat deasi (0% (w/w)
oSOt ' Ll n. 0. 01 and 75% (w )
R BEF et (e T4 Ol Sl oBirots, A, oo "bigar mixture

and
cpmprligngbl lpadt @ned gNOQinked savdh&dSe davvtive B RIWRAEE and 39.99%
xW jfer bl y .bet ween WD 2005/ 113007 PCT/ EP2005/ 004808
(Y gnigat of 4t Jegsh ngy apino geidornsl/orgat; lsask omemepiideonnst Poat least
QQW'/ harmdaBeatcany, armaceuti cal active
subs aﬁzg refaerrgcg tc@@«%ﬁesgagp‘?.d content of the
solution / suspension to be dried is between 0.33 and

O (W ferably bet 0,33 and 30% (W, ,
ASEAind 8 ReF pRBRLE oS aetin theysTia (ustRpiaianbe dried

comdis, ineddditdddl 16 atdlehstiorRenNd ©-3iked daddBabobVaivative or a sugar
Therefore_ the present invention also concerns net hod%

mbriue, GpepTising af lgest ede pdviddinked paatheroab dyrivative cakiétionatly one

~drie r ri bed abov characteri zed
of Reqifal ahfifh ARG 0 I dFRG: CERRBE) SumbARy 7 SuSbensiEns are
cansiiessiisadvantageds ifltiehotid HoAich hReh)YRERaskt és%ﬁ(iw%}, preferably
W), preferably between 60 and 90% (wW

9, 990 (W .
6@%?%2(""6‘1") santent of pf lepit one dfbDrlinkicd sacehirobe darivative esa sugar

mBluleSinrih £ bR 550 1900 NRLA GBI Ay Sl B d go19.99%

I nat’l on er ex

(We) enpne faeidabarel endideiseortl % (Wov) BEIRERNS 4 pemabdifical active

oncer ns rrespondi ng et hod, character)zed in_that
SRS E’faf%ff@ﬁhtae R e Ggh | 2 T suapplesiapnantibogy. The

. : \ . bst ¢
e
7486 (wie), tie: 1B8xianh S50 of theisalids bthy/ee0% (wd@). anspedtist is here in

o B AR kS
suBH ARPAE {HAP the sum of the solids does not exceed 100% (w/w). If the content of
pharmaceutical active substance (referred to the total éolid content) is to be, for
examplé, 10% (w/w) and the content of at least one 1,4 O-linked saccharose
derivative or a sugar mixture comprising at least one 1,4 O-linked saccharose
derivative is to be 80% (w/w), the specialist then knows that he/she can add a

maximurp of 10% (w/w) amino acids to the solution / suspension to be sprayed.
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with a solid content of a) at |least 25% (w w), for
Wéx2005/ 63067 ween 25 and 99.99% 20 (w w) expCRiE?005/004808

conbi nation conprising at gast one 1,4 O i nked

saccharose derivative in conbination wth at | east one

Abddkdihgo %Xrﬁbﬂ:' Oﬁr’&?eg?d;g }}%) m}\%}ﬁ'ﬂ@ﬁ%& u%?/ / sﬁg\f)/e\rl\l’llbn to be dred

preferably
copraénsraic eddlhoalto aat tlease onel kl$1 Onlisked @bafa@dsakﬂeﬁv&we or a sugar
hi ol ogi cal . macr nDIecuI I S.prepared and dried,

QP ST B i O, o O linked, sacgharosse dedivativge dsoleucine

d t I t t I
waangcad o LRI Sl 72 RGP ) Ui

adéﬁtﬁ@gﬁonemﬁ theig sgbri @Dntom lias B rbmss D&M (w/wn meis‘er}ibldeO to 90%

t a nat i n (o40) risi ng at
CF G5 ety ‘}f"? Boft R0 Bkl R aosn Griviavp i & it mixture
confpinpadtiledst Whé h zﬁt) 182 safdh@rdsH fdeﬁ%tw%x B} RO&A!

b,
| east 60% (W w), preferably between 60 and 80/01? %/8 %/w)
islguping angl @1aft1@538ﬂ@%1 % (W/w) contenteof a phmapdnﬂmcaimﬁue isclzsitance,

T it L R —

phaandceutioat setivef substanosds Bbre prferfabBN0.00&sa fiaxivhen 99654 @Iw),
or s#ﬁ%ensr on, referred to the solid content of the

wheggip the, maximpm sumpithe golidsgs 1@@% () A spepiglingsy harg@bie to

T ESEORRATRA 08 Sl ey RO P

thqrhﬁnerrameubf ah¢ smlitls vdoes utstt axmaedami)%t (W/W@,Stlf cthe confent of
ed. sacchar.ose derivat] sugar. mxtuy

Ph&%’i?ﬁ?‘r‘ 15l GoYR shstangs {geforr 10 S fespl sﬂlrdge@aesm tqbs, for

ex@RpleOT1 000 §WAR) aBBVEleabordHt "OF 3C1EHP Jon@ N4 OH. IRARE! Qa%éﬁa)rose

or protein(s) as the further excipient, wherein 5t
degegtvedes aopugsr onixturs cauptising thdemsk cnnpr Bt Oaluiﬂcedoraccharose

ackfiRE: %% b o% BORE e vEHiABh Gt BRI deriam ad o
maimpineId 004 \Gv/w) BMiktkRe 16 HRIBRIBLY 265 ehdiod e s??aey

solution / suspension to be dried contains,
relation to its solid content, a) at |east 25% (w w),

o B e LSRR AL en SR o B A PR i

addifion appati fdamg ofié H@&S«ﬂlnﬁéﬁé sdochafdst | OB GAGE NAKASA mixture
derivative, b) between | and 39. 99% (ww) content of

comprigipg a leaﬁé)flﬁrh hO-bieked sasrparose derivativet onmer ssupral peptide(s),
0 |
g CHAN Y, RS

Prelfd:reeds 0 Itmrusodnucinas lmﬂmm‘l;ar@n Iirefehed dr $(ﬂdn0r£b5 &0 rshapdmons Nare
o to at St, 4 0-1inked saccharo
cotiferid iputigfous § Gacr Solh Gintind hew Ape lonrich S (vams prefiably

6030 999%- (WH%( PR N BREH BLihY Bb1cY 9092 LOMBA oF £ Wist one

1,4 O-linked saccharose derivative or a sugar mixture comprising at least one 1,4 O-
linked saccharose derivative, b) 1 to 19.99% (w/w) content of a peptide, preferably a
di- or tripeptide, tri-isolencine being particularly preferred, and ¢) at least 0.01%
(w/w) content of a pharmaceutical active substance, preferably a peptide/protein, such
as, for example, an antibody, wherein the maximum sum of the solids is 100% (w/w).
The content of the pharmaceutical active substance here is preferably 0.01 to a

maximum of 74% (w/w). A specialist is here able to prepare corresponding powders
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or several amno acid(s) as the further excipient.

VB0 2005/01)07 suspensi ons are considered ad 4504
if their solid content has_g_at |east 25% 2 W% 808

preferably 60 to 90% (ww) content of at |east one

ad it chE SRR BEORER T 3601 § Rl 1 Yo Py Solids docs not
exaed hO0% <@/ wie i thaicbivtent dY)phirrhdediPead 36ve CWbMncdTidi&red to the
east 0.01% (w w% content of a
W

id d |
P eSO Bty ekl 0% ) prbiercapieyt of s loast one 1.4

OPBidel JFpoe ﬁﬁj‘&h , e. an anti bqdy.

The %gé}ﬁaﬁ%sgo%ng ar rr%lig at’ E&?W%?@péﬁ% g‘h%g&h elst O-

linkedpaedhercab Idyrfiﬁhfﬂ@ it tml e smg(w ) t}i‘g 5(})}/8921%3\(/\1) MeW)KnoﬁvB ¢hat he/she
maxi, mum sum o ol i ei n 0 A )

°"s}‘p8‘3¢n§ﬁ F‘gf'f“ql%mh%‘l: io‘%n (‘E@apw&g{ pEsterallypg ediaos tripeptide, tri-

iS6ROEIR ' et ' |
IORLCIRS DATE LG It 1d eIl / WiBelinibe spravef
does not exceed 100% (W w). If the content of
ceutl cal .acti,ve substance (referred to.the total
Ag o _%@é@%‘{t‘é’ﬁ?‘i’ 1{3‘@ affyantageops fo Pf@@%?rm SPrayisglytigugto 4p gprayed
witha pEDbdr@Bén Dhndl 1, ReksfabBietdhech 15 hhd b%&@&f&ﬂ.@ a3 9.8 being

derivative or a sugar mXture conprising at |eas
paptionlanly prgfesiedsSwitable bufter sgstetns arednpwe to thetspetiali00sually the

W) e. speci.al.i.st en k that he/ she can add
el vinotedfic) B bRPRY Shlthcren I nated even partioofrly
adyastpgaoss.on to be sprayed. WO 2005/ 113007

PCT/ EP2005/ 004808 -46 According to a nore preferable

enbodi ment, the solution / suspension to be dried
Tﬁﬁéﬂliﬁl hes opltitha® dBAEACSF &:xRipdnt laﬁ&‘?&ot&ﬂ% Boftrimnlh r@:;l:(cﬁcdrirmentally

saccharose derivative or "a sugar mxture conprising
fop eacheprotein ne paptitleOPtdferkaifosmakatiansoskthe dhvantioh tan additionally
coi cl)l euecﬁ]g&l addi.tional | ¥ as a further excipient.

SETLPTOIEFT SXEMERSIC JMPTatiePoRAE PoRpidigs sucharsisnegubility and
flovk, WiftebinSahet BlioARibRbnJE a%%a iofo 70 (W W),

preferably 60 to 90% (ww) conte at | east one

1,4 0-linked saccharose derivative or a sugar m xture

Sggﬁ_ 5:i['5!i'ng at |east one 1,4 0O-linked saccharose
‘ve, b) 10 to 19.99% (w w) isol eucine and c)
at least 0.01% (ww content of a pharnmaceuti cal

active substance, preferably a peptide/protein, such
Thespravens sxperformed im copventionh) sphprelryerst fonexanpleCn instraments

' InG: i t i.s .h f bl .
mBRETBERYY N8} 408 AUoBLRSLANGE, bR BORL LS AR v
Sveitzerlard)t dretheolikel SThes opOR% CoMdiionsAfos RPFdyallryiie H%}éﬂﬁr(ﬁl the

abl.e.to prepare_ correspondi ng powders and to adj ust

formpplatign meored god redadei dﬁtewms%daexm}memhlfw Ainés typivably used
0 , t ent
s SpSehi B Bk 560 A b e

spraytdaying dérhpkratord, eneahingdnlepandeutléDemperature, are determined by the

temperature sensitivity of the active substance used, in dependence on the stabilizers

used. An inlet temperature of 50-200°C is usual, whereas the outlet temperature 1is in
most cases 30-150°C. Within the context of the present invention, work was done
with an inlet temperature of about 170-185°C and an outlet temperature of 80-100°C.
However, an inlet temperature of up to 200°C, preferably 60-185°C and an outlet

‘temperature of up to 120°C, preferably 40-105°C, depending on the stabilizer content,
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15 exanple, 10% (ww) and the content of at |east one
WP 20Q5/1130R8d sacchar ose derivative or a sBEAfERZ0AT/004808
conprising at |east one 1,483 |i nked saccharose
.derivative is to be 80% (ww), the specialist then
islisoyssdiblat Ahe habehe gita@dlfl issher foRoe@ BN PrlesshBOBHa86M020-150 psi,
|%oqlkiu0| ne to the solution / suspension to be sprayed.
PrISTaRY #radoHigS 0 et Gutor 190 mek forearpuplnas about e 46, 10160, GR, 80, 90
orSI9BRRNSi on to be dried contains, in addition to at
| east one 1,4 0-linked saccharose derivative or a
sugar m xture conprising at |least one 1,4 O i nked
cchar os ri.vatiye, one or several peptide(s),
“’E‘ﬁé?%ﬂg? @‘egﬁl-“:hé %%9?5 iSprytdrye the hquid fesd apteds nermadly hiehigeen
0.1 b @b HBid SrBe ' [ r3pf ;
tri-isol _euCiI n:ﬂfpaﬁ%ﬁ:id %IE@ db%/g]fl (gr?'?elgph%glfaf KT I%rabout 3
mEwip dn this wennoction 5n aspisitateied ragwdR0aemntA, plefdrdtdy of 30-40
ljd,content has a) _ati]least 25% (w.w), preferably
mdh %‘%?hgﬁ%fgwwp‘ﬁabéi @L/Pafff}fk/ o ralprafing alseflory afol.43-5 m'/h
préREgb(V 30 4TS HucR asit fok €8SnpIae abdut 087'thHk ©4.05 m’/h _and
sacgharose derivative or a sugar mxture conprising at
LT4mdb, bpseraved mrtiqujaslysnitatdechar ose derivative, b) 1 to
19.99% (w w) content of a peptide, preferably a di-
or tripeptide, tri-isoleucine being particularly
Therspfag+drizd podidrsichn dtidiRdly undergd Wsd3bbrdeille 88 Mnadryig).
har rraceui)l cal active substance, preferably a

P S A
The i 1949 sPien mnifer Fesidyal watsr centenipinethe pawden prefiergbly less

e} i t . | is,.100% (W )
A 20 WSS T B e WIBIRD! oo g Rilstah hid ato
powderpiopertice fsectabs glas Ginsitiorateniprydtmerflol Ad%ifpuraidilityA The

speciallst is here able to epare correspondi ng )
“’B‘ﬁ of %ﬁzﬁbgmww@@wsﬁﬁe gbaenda aued signyficeptly reducing

theA di bbieti | | QR t € acti
2 InEtivith oft o PhafiRORCl Bk T RUaHeS, 1Y s Siqptelyactive
sulstimce powder fivanintions aieqatfesbly prepsieisponessed fuether abstored
0 the t.otal lid.content).is to be, fof_e )| e, ]
uni drf Gpng Bl R EURPERmHiG Théaupcesmal fna) rng malkes it
§3ible i | ' ' i '
po BKedusadehasione: dRtdny 9% ih\g‘i‘)g@i{deﬁ eggﬂ ?Ertl{@ﬁ,)ﬁeb‘}glge relatively

.conprising at |east one 1, I nk accharo
highehaneline residpal watennoniotnafier spray-dindng faprdingly, inenpreferred
3 can_ a a,.maxi mum of . 10% )
o VL BB a0 SR S R e supeior
in btabilielngi the prelels vas et !thé pyodeEthE bh® Siordgl® doRBitions are not
solution / suspension to be sprayed.. As already
optdak i oned, it is advant ageous to prepare and spray
solutions to be sprayed 10 with a pH between 3 and
11, preferably between 3.5 and 9, between 4.0 and 7.8

Fréveedovingrarticul arly preferred. Suitable buffer systens

are known to the specialist. Usually the use of
inorganic or organic salts as the buffer system proves

ThOHrédAWr#nkY of aqueous solutions is performed in accordance with the

description  in  Bssig, Oschmann: “Lyophilisation”,  Wissenschaftliche
Verlagsgesellschaft, Stuttgart (1993). The therapeutic active substance is usually
freeze-dried as an aqueous solution or suspension. Suitable concentrations and pHs

are to be observed. In a preferred formulation, the pharmaceutical active substance is

first dissolved in an aqueous solution with a suitable buffer system. The pH of the
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advant ageous. 15 Typically, the optimal content of

wexzoosianpoAand protein is determ ned exper 'I‘@FfE@bbUS/OMSOS
for each protein or peptidegg Preferred for ati1ons of
the invention can additionally cont ain one further

nt. to jnprove po r pro [
P i;hp‘gorngq%lpglsp b"ugﬂﬁl 15 f%gg%gﬁwif tlz’na’i? ga Y féom 3.5 to 9,
beBwar 4.0 andnBitiddg partiehladg reakl. O?he 291 ¥f W sHbiion Must be
spraying is performed in conventional spray-dryers,

adiUéFEdéR &ﬁﬁltbefl belawner ﬂhm@rih% isophepicit goint pBthetnptivg subsiabe. Ina

seR gD Bher 7 Bk e T SR tbusly b hise i i

pus@water dmmu‘n@blé&mﬂi&%dﬁtuhhﬁnﬂ% pIP6MAoaL 1, pRIGEAIGSINRD, 4.0 to
f;’;\(Jlaret edetermned experinmentally. Ar Is
8 9% Rptigulad g greferzed, gad ima scopnd stepanixed adthighe protein solution.

Fitdlly @8 @&u%n & ﬂﬁ‘tgkt&f & b 38siny! stoﬂg lcg%tF‘E*?J“th gf%ﬁ% thaHa‘f‘ ora

spray-drying tenperature, neani

suitahlp dnifbusdytiar withet pHnof®do by, pﬂ&&ralﬂﬁ B’pﬁeto_aQ u4.6 to 8.5 being

en I Vi f th active substance sed in
Pﬂ%&ﬂ&ﬁ@éﬁ&fﬁ% 12l Soial, Solid contepig e beyepm Ogy and 30% (wiw),
réfeRB QtSUfOGZQ"? O@EtvhcenUg. Y3 an M%% larl
P en‘pg{ ature |s0 ?‘Ef\@b nost cases O 150?@’@0 élpﬁféucuary
Pf‘tfelﬁ?(bxt of the present invention, work was done wth

an inlet tenperature of about 170-185C and an outl et
tenperature of 80-100C. However, an inlet tenperature

Thef soliftioh® a2dHen PebeKRE! M zﬁ@oﬂw%ﬁ&nﬁ'l‘ %tﬂﬂarﬂ%dn%hercml freeze-
t enper at ur e_ of to 120C, preferably 40-10

ey 0 o hedaiish EPGH LGN Brisilo oriodn from tbe 200A Nben Christ

éﬁ% spray?ng |§9§?§‘ %fﬁtgﬂo?tl&gﬁ%%?gﬁrg%ef ro@outlsea protein-

coRf@iniip@eder or@akd ehiddl i thén eleminuGd With 4Guitebld GREtRsl before
for exa | e at abou{y 30, 40, 50, 60, 70, 80, 90 or
f“‘ﬁ%Pﬁ%ﬁe 9 thet p aglydisperse pawdetis ptaiedo spray dryer,
the liquid feed rate is normally between 0.1 and 100
m/mn, preferably between 0.1 and 30 m/mn, for
Thextemptraturabiovhe &eead-dnybnarel optitdizes mnﬁmeﬂﬂaﬂjn aad are generally

oo P40 o SRt s, A B it
paﬁh{etéris W pRésséedn alesﬁ'é'@%f&rjé&ra?é §5ﬁbl|0)‘e %Qo 4@15@{93: TG beze-
for éxanple, about O. n8/h and 10

dﬂid Pproteig/ fnﬂmlda@orprmemef@mbﬂy be |Sd1]b!;t te lal steaduidegenﬂleeirymg (final
wdl d

acTRRE YT MR R S5 o

contehfl Sf the Fersiulatins WEIGE thAM % Hndifhud Bqn@m&%ﬂa the stability of

preferably | ess
the active substance and the powder properties, such as glass transition temperature,

flow and dispersibility. The conditions of the final drying process must be chosen to

avoid significantly reducing the activity of the active substance.

Properties of the spray-dried dry powder formulations

. The dry protein powder formulations prepared within the context of this invention

have a residual water content of below 15% (w/w), usually of below 10% (w/w) and

preferably of below 6% (w/w). More preferably, the spray-dried protein powder
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foypylptiopssspreyeried iufthe ebsspse evh exvinenH

than 2% (ww) and thus to inprove the stability of the
WA 2001 B0t ance and al so 15 powder proper@icq?E%zmgm%gog
glass transition tenperaturg, flow and dispersibility.
The conditions of the final drying process nust be

i d.sianifi oy duci

o RARE0nS Belt bl i bt ket £ Ll e 0% (i)

befing papicalyrlg prefdrrad bhd Betvwiedh DLRBEE 2 DONEEw) iR hidki Sreferred.
are preferably prepared, processed further and stored

Formmdatiogs yvith iy wesidnal mgistinsnganetadlyi shewhimpraived, ytabilife during

PEKERRE ol bR e AE By LGRS, rBpliSR 5F he

inslergioint aerer mlailly Usigyoscdpighi.Qaskdy Badr S abseab Meikefe from their
contents after spray-drying. Surprisingly,.in the
eyIEREERled o Poidniig: Sush Powdse agraispilbnstereghincepnsaiacrs jgach as
bifs Rt ShiH alfRurh i hol if i
R o i ol UG ROMREE, SUUBAHBEN i Hyergeg, vith
selctedatpemulatiding bbtiee povederotaccording nal the 2Bvdntiesztat the Rovders

The f,r e- i ng, of, aqueouys solutions . is perforned in
re B‘&F‘&%ﬁﬁ%‘”&&; ¥ﬁf$ﬂ?‘h@_ boﬁ‘éB@F‘f“bF‘iagWW Andaaplgbihex evemgivpng open
stortay®Roht sRhiPs 439 ¥ebaResaRAdL). | che 30

Ver | agsgesel | schaft, Stuttgart (1993). The therapeutic
active substance is usually freeze-dried as an

i.0 I _suspensi on itable .
TREUARN RS b O] 1 RSB Hetimed Nste B Gapebly of grotecting the
prptef egdind the leRtibmt isBBssed [AariRG ApARCHVINGCAId A6fdg¥ CPure protein

substance is_ first dissolved In an aqyeous sol ution

oitn taggTegmies 0 a great

R T e T

wleSintenfafes caned agpepadion (@t Shobes oy ﬁ)g’sgi‘é%a@éé;b dutitg spray-drying
e a

Ere erred.%gipe pH ?f the sol ution nust adjusted to
anfj supseapent final drying (Umin abouh &-876 aagregates)c Dyeing stassge; massive

.aggféghfé?f&iﬁgﬁ&{"'tsp abdll 1.8 SECARM: Cl?g"/gia@ ega{elgbg r?sglts from the

exCi pient or a m xture of suitab x€Crpireen
abgkinss of thedstabiliaihg hydrite phelbof¥at proteins.a sui t abl e buf f er

solution with a pH of 3 to 11, preferably 3.5 to 9,

4.0 to 8.5 being particularly preferred, and in a
THeeseRska et L o nesol b i

ot oy PR R alichy SRS “GsBio H bitget EiliThyYoure
prefemhornylations, ate atde bothdp reducs dhe Sivinetitm bf eggregites aften spray-

' of 3 to 11 referably 3.5 tp 9, . 4.0 to 8.5
arpk et BTkRb dhekfants TrBREDE ah X Yo iam! vl dikine Sopage under
vafond eohditians? InctheepRidrel ARMURINUNE WnlY abdtk PILIET800Y 1.8%

0.5 to 20% (W w), between 0.75 and 15.0% (w w) bei ng

agRERES fgrgb(qsya result of spray-drying and subsequent vacuum drying, in contrast

~ to up to about 4.0% aggregates in pure protein formulations.

Under particularly challenging storage conditions (40°C, 75% relative humidity),
forced storage stability, the preferred formulations (aggregates of about 1.0 to about
13.1%) show distinct superiority to pure protein formulations (about 18.2 to 18.9%

aggregates) and to an analogous reference formulation with trehalose as the excipient,
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preferred. The solutions are then freeze- dried in a

womnoestiloo@y standard commercial freeze-
as the Christ LPC 16/ NT Ep§i5¥on 2-12 D fro P’(?i;]/EP%US'?ooa,gog

conpany I\/arti n Christ 15 CGefriertrocknungsanl agen

er,freeze driyer. The product is . .
pr o%—&el n ont g.}thul,?élyﬁgmg?t léﬁ’ec%?k’ép ?‘&ﬂyﬁi‘é f?rﬂ“éﬁ??tmn described
i @xainplet £ drhe ddditionSed thiabdieudiRd H—P%ebs%ﬁ@i"oﬁ to fbHrsgﬁ?Ed leads to a
ro ess ng, so that a polydi sperse powder is al ned
p&la%fa‘(m@% of fhe spsodymermiepropyusies af theqpvidersz §wpnsmgly,

S B A CER, EaA n

apdutaiwl @cinef espep.mﬁy J1856P iafd ttHSsdledLall V890 AR fi-RBleucine
10*e- 5 t 1013, nb The freeze- dried protein

TPl Bﬁgefélélﬂ E‘F Bhamagguficaleacsiyp pehstance, apreteirn fer example,
bgﬁﬁtﬂrgseﬁf Y aﬁé‘ b forqﬁa)ffoﬂ%nlsjm . esfﬂ%gl g%ggfpg} Neftfler the

Thé 'aim s to anaun
ex@picetstusod int tembioatinn with eridewring desribbd@in WOGML 1UA Uk ffinose

ro ility of 25 the active -
(’ts‘ﬁ%é’?%%"éatﬁ %%Sméw? seEbclabosl 8.6 @Bgr&gatgqi)a@g trehalose,
whichii dos&ibell SARRE Hté&.rt %chnf)l'o@i@aﬁﬁfér&ﬁl%pﬁrzﬁf {i’ﬁtl% Hﬁﬁlhzer
conditions of the final dryi'ng process nus ﬁ%
isfase ableiin gqnghmaii@anrntry tri-gshlicing, ttheprateet the )pr(némt imader the

PNy AR ANGCcondh RS BREC e 415 B e Fotmidiations and

ﬂfednsmﬂ’éthkle(slslxcﬂﬁ@ﬂﬁhﬁﬁhwhé sHo% 4 fiRtis '&H%ﬁagéfovtem $accharose-tri-
i nventi on have a residual water content of bel ow 15%

isplgngipe fpsmylation ofS.656 | esgrames] vm?) aamabcharosed- bpfabﬂ-gn-tsbleucme
% f th d
RO 0 o P S S e s

sdconaroseqauip do QS%aluetoae isefsoditedentinl 685 5P0 X i6 RYideht tha thynedtive

é. m% bel.ow 3% ( %%) bei ng partlcularly preferred

o b thesavcipg QU%HJP sePRERPEIN ety irevercpmpensateddn LSSSP

by A BERELRER d’&nﬁfi‘n i if 98 'hﬁj%@ Qméio‘f‘ttidﬂ & R @gﬁc%éeymstﬁg Wagar

I nproved st abi | |ty uring I'ng and s
canpert loé thegroandet Frenaltagiops mltesemh nm\aihfanfagémﬂtﬁbrdlﬁﬁ stability (see

i nyention are nmainly hygroscopic, i.e., they

L%%dé ulahehdb moi sture fromtheir environnent. To

avoid this, such powders are usually stored in

contai ners such as blister packs fromwhich air
Foromlationg wlgchemﬂadm bave Sslgmﬁcamﬂpgktybxlxzmg eﬁfectgmhwmdmpomted

of the to the

PBSHBE A LAt Lo LTS S
wedgaag°C W%@&&aﬂdﬁtﬁﬂuﬂlt@tﬁgﬁ altétﬂlbiz@ﬂ@tdlﬁﬁﬁltﬁ@lohg Eéﬁnelﬁﬁ@r far

mglder sta%dalpd storage conditions (e g. 1 year dry, about 25°C).

After equilibration with subsequent storage for four weeks under dry conditions at
40°C (equilibrated storage stability), the powder formulations containing LSS5P and
Coupling Sugar are distinguished by low aggregate contents (about 1.4 to 3.2%
aggregates), especially in comparison to pure protein powders (about 11.8%

aggregates).
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10 storage for one nonth at 43%relative humdity. The
vebabos/mriong ef fects of the excipients descr

are capabl e of protecting the_ protein agai r@?ﬂ?%\ﬁfs?omgog
extrenme stresses during spray dryi ng and storage. Pure

| d th b f.. .
A, S Bt LS e EESRE S
4G oassuh Glied srabe §lta9ﬂ§y)3 Efé'bo%&lep ERtulafiBFeEIREnRE TRSSP and

and_ denaturation at the air- water interfaces calse.
Coppfingg dvgasrare L;bstmguab@djtbyelcav/oaag@gdg aoetEntsd(abonig 1.1 to 2.1%

BT PR RURREBNE Goagh® mitinyBovilfs: Bpare T52v
aggyegands).on (of about 11 8 to about 18.9% aggr egat es)

results fromthe absence of the stabilizing hydrate
shell of the protei ns. 20 The preferred spray-dried

Lo 08l YT 109 SR 4L O o
ﬁt1¢tE)anf rahreitti36h, afteggnegadreih gadittesubsqant-dedintinadindBehitrogen,

re formation at a very low | evel, duri
%é)aé %ﬂ%@ﬁgﬁovérﬁf?@eﬁ 6fﬁ5qgﬁfeh@rce|rﬁoqthfe dey peagitions at

zt@nglzgtq;gﬁ@z;@r@y about 0.5 to about 1. 8% 25
aggregates formas a result of spray-drying and

subsequent vacuum drying, in contrast to up to about

- LEsR DL RO Rhain? (Rifef gL st DBt ishen MyAD of

aboat 3td e :mdna dinleYparticlé QF&fidn SIS LD ﬁe@%ﬁytaimrfgh&ow after

preferred formul ati ons (aggregates of about 1:
vaghwiy drymg with suhsequeaivdacanting cmdmﬂptrpg@c pggregate mn@nts below
1. Q%OZHFG': @toﬁ'&e%{ @l}éeolﬂgn %&ér d1 ohﬁ?ngtait 2% %ge 8 a&’tcr gtorage

and to an anal ogous re erence’
urtdeekiey omglithmstdnd0exs mmmﬂ@tabﬂ@{ﬁ&l@ﬁ/sﬂolﬁ @fdregate contents below
2 / EP2005/ 004808 -51 This advantage is particularly

Q arent in the conparison of the fornul ation

described in Exanple 4. The addition of

tri-isoleucine in the solution to be sprayed | eads to
Fugtheghopei fthe ahOVd-mpnmmwdeh'SSEF (BM),am-ﬁdLenaﬁb 0(10%) and IgGl

t h wd S
O R B8 AiPeROh A APl SEEEHe (cogHat 1a0us 1 Pieith an
| DSt
PPRBGRACAT Cabi X IMMAL @B6by! $ 5 uish O Sy, BRACEN pobicle

fragtion capeus| £9.6%) st elnen ngOIage fohaneanenthi stahbatt43%¢ relative

L e N

. aggregates). Neither the exci pients used in -

~conbination with tri-Ieucine, described in WO01/ 32144,
LY90Pf (99§0eand hefi 1o (40%g) Fasgutlations awith mydnhmtcrfyabom Acjm, an

0
Mﬁvﬁ?%lftabgr& 58/%%9 %f gaﬁ %arﬁglr ftrac%on v} g(’)ut 24% after spray-drying
show, afier vacuum drying with subsequent decanting under nitrogen, aggregate
contents below 1.2 and 2.2%, respectively, after storage for one month and three

znon_ths under dry conditions at 2 to 8°C, 25°C and 40°C (1 and 3 month stability).

LS90P (80%), isoleucine (10%) and IgG1 (10%) formulations with a fine particle

fraction of about 28% show, after vacoum drying with subsequent decanting under

nitrogen, aggregate contents below 0.9 and 1.1%, respectively, after storage for one
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10 which is described in the | atest technol ogi cal
WO 2@t 1067 as an outstandi ng stabilizer, pefraE08/004808
in conmbination with tri-isodgucine, to protect the
protein under the particularly challenging
| 8RS - m&RED e [
mgﬁﬂgddntﬁhe LS%OP tlrnltl&ﬁsdr? gglg(lilﬁ&eﬁsf %[fzo mi at ¥ gﬁs g\ﬁ()@& "ahd 3
mghthtstabidity)ladvant age over a saccharose-tri - |soI euci ne
formul ati on (5.6% aggregates) and a
saccharose-| actose-tri-isol euci ne 15 formul ation (8.8%
LS B0%) eﬁlhsoﬂiélﬁe (F0%) hnd @ %Hﬁx?dl&t?dzﬂ%'ﬂ{‘aﬁ WAP
besi des  saccharose, up to tose I's al so presen
ahont AgaBP. andt a ifive qvirdde traction oﬂﬁé z%gmref wprayafrfiegtshofv, after

r tose on protein stability is
vicii( GOME Vi Sit¥RInenCaanang Unfl ikhdtoe hopbes Yontants below
1.2 aind @396 drebpiectively fafidraithg FRRAE trhéti Qhd kel ARHECRRler dry

in the sugar content of % powder forrulations is

copgidions g toR7Gars é'g@bh%mﬁc(l@néﬁemnﬂsstabuhlty)t y (see 20
LS90P fornul ati ons). Fornul ati ons which already have a
significantly stabilizing effect on the incorporated

Flpﬂlﬂtmm,lsvaimlbgg of dieazltbdwelnm& qgiggp t(@@%%;timq@@l@ﬁcme (10% 8 and
a es Ilrzin conditil ons week

1563 b % i?wﬁa %@t %O%ﬂog»&s agerIsBAtes betwisen ebowi<0.5% mweo 8%
afle B&nt s%rﬁgéjﬂﬁl %ﬁe ’;rﬁ)’hth 2l tg}éeqﬁ&btl’?st %?%g@%Q?)s}%%lﬁ% humidity and

condi ti ons 1 year dry,

- 258§m0p¢rba eamdo?n nwntlh sebbisvq idfter sptagrcagagftms MBAADeeKiSetween

bEREED i 5 33t oGl FRES i B oML R ORIk 94 DS Afer
opail Gtor§RURIr e MUBEA! ataefb%ufj l4§% RS NRithi |aHHV 23981 ﬁﬁ b%ve—

contents (about 1.4 to 2% 30 aggr egat especi al
namgd dormpdatians relsooshowr sm iMM:ArDsp(abmeresz (aBﬁqu)léncBﬁ/&ugh fine

0 007 PCT/ EP2005/ 004808 -52
paﬁ%rg@fgﬁ%ﬁrﬂ%\%é&&%@%@'subsequent storage for four

weeks under dry conditions at 40C (vacuumdried
staorage stability), the powder fornul ations containing
Vangewoffh sprayudiyinggeoadijions makesiit possibjaits hraduby powders which

S84 G 1% at e

Prgs pB§| a| F ﬁﬁgsglg%%%é .%gﬁ&?l(%m Sll ?{gg@\%&b Si%fably less

ﬂu(naﬂﬁunkn 130&%1111@ agor paaickly peBaRdI( 8R¥bdintch®)| BiesE NRrticles
éqrgle/% a&g}iﬁ(lo% fornulations with a fine particle

ac Bign é@ﬁ’/& Hmass wedioydismsien@fwicssh than 7.5 pm,
preTRiasgaLe r !

D e S AR o ol AR iofiRE PR g 4 pom e
paieulerly droferrodydiess tam Bf il Beig tndor8 Gref2PBleanel gbfléral, particles
with a mass median diameter of 0.1-5 pm, preferably 0.2-4 um can also be produced.
In a further embodiment, non-inhalable particles, e.g., lactose, with a particle size of
at least 40 pum, preferably between 40 and 200 pm, are added to the relevant powders.
The content is preferably at least 15%, more preferably at least 20%, even more

preferably at least 30%, even more preferably at least 40%, at least 50 or 60% being
particularly preferred.

Besides the mass median diameter (MMD), inhalability depends to a considerable

extent on the mass median aerodynamic diameter (MMAD). The particles according
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LS55P (80%, tri-isoleucine (10% and 1gd (10%
Wor20064d143a0¥s with an MVAD of about 3.9 pmpnER26641604808
particle fraction of 58.3%agkiter spray-drying show,

after vacuumdrying with subsequent decanting under

té) tHel iR 0&HHon FYIT t Yo after

Do aaion PATE O IR RRAARLED M Y i o g S Bpre prpfrably,
lge thand. A jume Powdersagenprisimgepartelys othdint MMYSD @ff 16k thah 5.5 pm,

oGP ish b, S R PeSiahD e thep b g oo particularly
allvantdp8ohe ThieNowdebdUeRPbed G the%&a%%%%) c&%é‘gﬂ%&%&gﬂ é"étrl? the

al so_show a | ow aggregate content out 1.

PRI pPIBLE partisloysizag by the cwmbinabiop atfmptimal Sray-defie espdifidns and
[ ' Jd Cl f.racti.on (ahout H59.6% after gpen...
o8 and RPN of croibRe.if dutctdus maifihe tr b e gdition

ofinanidb @ePE Nanl/¢r0 Ripeptidadi li t ; L 909 .
lgd (109 . for.nmul at ilsbgﬁls Wi tu}ilw. gimcl\;/‘%/l%rb g‘%@ibtgut r.oge(?n particle
P%ﬁ"fﬂw withpgneregsed conteah af inbalabl paticlecivigh fan M of less

rvi .show. .after vacuum .
tfih, P B Al o ALY Sty PR OtE T iSidabingedy - Roleucine
maley #gpossible oo ipeepiase Detiatabld .povatees RiR%n FPFPEhicY Ghin 28%,

aEte@ stortal%ﬁ?glor Qne mont h _and three nonthsS under
PIGISFa0 Y nRfFate af0%, meprgprefesalrty agrgatan than1 Sehdasl wwen more
pl?ﬁ%%l&,}érﬁtertﬁ&h 556‘,/%(@?%(‘%9@%@[’%@, -uci ne (10% and Igd

“formulations wth a fine particle fraction of
about 28% show, after vacuumdrying w th subsequent

TR AR act e, 1 e FERoR S peRosasra gl maishyrh PYch glass
tra30 1 k3PRrAnrEbF BPRASOAG4 8R8ferabPB a 8%& %étg%dmtopé ﬁgeéer?lily at

nmont hs under dry conditions at 2 to and
least #53C, sisnmeore piaferablyyat leasS60NC. (Padn]artyr prefesrod puwidas have a

09 I 09 | atj ith Dof 5 .
B0 thodlith @ihetsliddon OF Mot 655 I iendR, tHe Dgfibe ansition
tempeturs pf dye powdergacdeding 8 U8 inv¥RfoaUN4g 1ty 117G tiltrefore the

subsequent decanting under- nitrogen, aggregate
PressRt aneationeplsgyconcemspawderg grefesdhesriy-dtisd pawders, containing

© ASARBRLA 155 LR L 007 ST TESONS o Conpin

Slggaj Wherymdthi nggs;m(u’gg%m{hp.em&b l&'é 4@3’@0&{(1%1%,0 efere(ljbly between
oye: name , tri-isoleucine an
45? aan qdfé%)r @a&?wm ACPUHINEfa & Esey nrelsired prehgditeent, the glass

- trRSHOR ARt 9 :58%: BPfhole, $Heferably between 55 and 60° or higher.

Freeze-dried powders:

Powders can alternatively be prepared by freeze-drying with subsequent pulverization
(see examples). In the examples illustrated here, the pulverization was performed as
simply as possible with a spatula in the lyophilization vials. The lyophilate can also,

of course, be pulverized with suitable mills such as a cutting mill, a ball mill, a pinned

* disk mill, a grinding mill, an air stream mill or other suitable methods (see Bauer,

Frémming, Fiihrer, 6™ Edition).



10

15

20

25

30

'fOé'H)bl 0

after open storage for one nonth and three nonths at

vab o054 8%07el ati ve hum dity and 25C (open lﬂqg,%g

nonth stability). After spr_gg-_dryi ng the MVA a%§05/004808
between about 3.9 mand 3.3 mand the FPFs are

o) 9..0% and 58.9% After 15 open storage
PG HO oz L 9 % relative humdity and 25C,

t he above- naned fornul ati ons al so show snmall WMADs

about 4.1 to 3.5 m and a high fine particle
ﬂ"? 2’6’( PEeRRoiser dormmlatipng 7prepared wethim theopnisixt toff ghis invention

V&l Y 1:£4.0 I.t, Rossi bl o p u
e e S0P 5%, B2 Sitely o SR ) an
putiferntely ebelpWVBYo @iv/dresMdrbapreBaldy) iy epayaplell bRSEin powder

than 10 51? Accor.gl g to a particularly preferred
HeREve fHES “f’ﬁa‘f’%t% cetentpf bP‘GWné%t ov/wiebelow 3% (w/w)
béif ic@arl ' i t than 7.
B el 2nd AR T 9 (Bl BRy @ petémed
Fﬁ@mlatmmmﬂrsim rca‘ri]duaé gncéitlmw g,égmwyr showp aﬁpﬂfowdl gfdbﬂit during
erred, |ess n 3.5g¢ ing more preferable, In
pRAGHRE S, spBR) b Bhetiors, WP draibolmin paden favaviions of the
inferdtidn e RiagflETARIECOPI; 4l B0 1Bl % B6sdth AlHRaHe frddl their
a_further enbodi ment,” non-inhal abl e particles, e.g.,
envaonpsat. T aveidy tiar such| povederse aref usually seast indCorpainers such as

f : 40. and 20 are added to the

bl?ééﬁg\%g%?ﬁyp%%@rﬁgﬁph“fﬁ@dﬁF’é‘ﬁ?‘igds preferably at | east
15% nore preferably at |east 20% even nore
Tﬁ%ef er.ably at least 30% even nore preferably at |east
Spbiliping eets 6 Th CHODIDS degeritzg hese aecnapabi pf protecting the
Bl QhLiRd- ' |.an.diameter (MVD .
PIRE R ERShORS Sl MR A R Bl biokde kg, grotin
formulationsd freereadricddipntin sbsdhaaref ekcipiMdTorm Tperfakdsi @l € reat

%%ohdi i V\B 0%3’ 1130Q7 PCT/ EP2005/ 004808  -54 to the
B e AR THREC AN, SHEY &S dFFeRmBstisss, |cereentption, 1pH rghift and
denafhrationr 8t RheT A1 i t Ty sdoovder 0

atioRr @t RheT BF-akleY intdrERes %aggre{grbmﬁ }Qﬁgn 5.ag01rlrt] 2.1%

conprising particles wth an ess
aggreghtesh slyying efreezertaping. nPudverstorags pusher appieshies $ormation

ChsFiateall 18 Srom e Sxchos ot dioe anoue g biieecshllof the

protesnsd appropriate particle sizes by the conbination of
opti mal spray-drying conditions and choice and
concentration of excipients in accordance with the

' ' addi tign. of 1 no acj ds,and/or .
TR oot 8RB bl of i eiiionns cvthsparth Breepure
prpteid frmadensvaicabddbbthab @8GRE (kOB MioPsf dg%ﬁ?éaﬁ%la% Freeze-

particles with an MVAD of less than 7.5 m pre ergf) y
d sandntenkespsaggregatr) farmation atj & yenyUlownkevelr during storage under

valibhs 'c8RABHE. Wnder particularly challenging storage conditions (40°C, 75%

- relative humidity), forced storage stability, the freeze-dried and pulverized lyophilates
~ in the preferred formulations (aggregates of about 1.2 to about 1.5%) prove distinctly

superior to pure protein formulations (about 14.5% aggregates) and to an analogous

reference formulation with mannitol as the excipient (about 34.0% aggregates).

Formulations which already have a significantly stabilizing effect on the incorporated

proteins during relatively short storage under particularly destabilizing conditions (1
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10 makes it possible to prepare inhal able powders with

Wi 26051 poeat er than 28% preferably great giot/BpsocdRitusos
more preferably greater thag 50% and even nore

preferably, greater than 55% (see ' EXAI\/PLES) The

N e e R R TORTG H s—

~ miltled murmg@ﬁ(ﬁlﬂﬁf(ﬁbl@’gal yéds}, abOE 5Py e preferably

at least 55C, even nore preferably at |east 60C
Particularly preferred powders have a gI ass
AlbARSdAl ili
o8 el Bfink SPGERRHES a4 BLiLbEASh it subsBadil Gbige for four
weeksovntien glry ocontligions vat n40°6h (éqmiliRated sidfe sﬁhﬂtty)‘ ohe powder
ncerns powders

h
f‘%‘?‘g%‘ ‘isgls‘}é‘qt ; nvﬂﬁgd aﬁ%mﬁ%‘ﬂ@ngc §Hgaa'.| Afen g‘l%gwshed by low

Egié‘(ﬁiﬂé |
o A S A g, S e
P‘Pfeé!hB‘i"V %ﬁ(ﬁ%eﬁipb? &%Lﬂ%m@teél)ﬁld)to ammlogpueféerabcbeyfonnulahon

R PR £ e Pon LB e iRt D on

tenperature is 55C or nore, preferably between 55 and
her. 25 Freeze-dried powders: Powders can

Afex %F"??ﬁt ryiggy PHyeRzabignrad vacubmedyngdwithnepbsquient storage for

i L T p—

fopeulatense domtsinirgy MFSFP aﬁnCDQS@iphlhg Shih @eS aﬁ,hug@ishda bbeiow
vials. The |yophilate can al so,

E@%ﬁﬁhl lizati Eﬂn
bout { Zeindul e SaERENFS, ﬁmep@llw@rrebéma to pure
prétdid f)d’iﬂde?é aboutaltpf‘% ang'élgjates tﬁ%danaﬂ)' ﬁ s FBdrbac ali‘ormulatlon
grlndl n% , an ai mm or 2ofher  au
é@eBmpm (abenoBtiapgrdgateser, 6t' Edition).
V\D 2005/ 113007 PCT/ EP2005/ 004808 -55- Properties of
the freeze-dried powders: The dry protein powder

THeOpoWl ia0BsrdReRA IRinYehii M%&wéxh1sﬁﬁgﬁlgﬁeﬁ E}y a glass

i nvention havé a residual watér conteht be

trangjtign tempaaiurg obal least YOI whefjrablycit IEasp b'@‘f(é,rmbfeypﬂaﬂmbw at

b| t h d t
N N TR T
1n~i&mltlﬁw i5%0( w/ \I\/IO"O}GhﬂVih%%i(v\i\ddM ca&@'l"ﬂg:aﬂaévtehcéﬂc@éd Yhis value,

preferred and between 0.2 and 1.5% (w w) bei ng nost
Theretore, the presemtomyention dpe coneems mwdeesu wteferably ifene-dried and

PSR MAAS Y IRALE BhorklBlchf e b noRAALROOF, Lsssp

Cduptmy Sagar@m s:oafahﬁgwsll i, s @8 ghis€ trARdifidry temperature is 40°C

rosc? (i eytendto absorb noisture from
ort £y preferably between 45 and 60°C or higher. According to a more preferred

embodiment, the glass transition temperature is 55°C or more, preferably between 55
and 60° or up to 110°C.

Use of the dried powder

The powders according to the invention are suitable for the preparation of a medicinal

- product, preferably for the preparation of a medicinal product for inhalation.
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environment. To avoid this, such powders are usually
VEDa0es/1iipoafont ai ners such as blister packspdapbydy/ciisos
air humdity is excluded. JThe_stabilizing effects of/

t he excipients described here are capabl e of

ARn@hiesh At Ay 3 N ] .he extrene

Stresses during freeze HEEY age. Pure

protein formulations freeze-dried in the absence of

Iexci i n{héform regates to _a great extent. o
bl the oot RapblsHensinonrdiss fo Bieinvegtion oas by administerod
dirediseas rAldre howdler Yo fleadNbr é%e-gﬁfe?r%w ?ﬁ\g&%ro}r@g%m or after

air-water interfaces cause aggregati
SUBPENgOTE Y reqpastdutiordin thregfdrme of @aesbisylisngda sBuail®D nebulizers. The

PR 1295, ARG A B SOREt 9 B0 28 by means of
iR d:lin?einﬂ? khnWh #tf @e pH6H 4rt,0f the proteins. The

preferred freeze-dried fornul ati ons of the invention,
in contrast with the pure protein fornulations, are

. e,.th or.mat i on of regat es after
PGS 10 DLARioF LS Rine T B0, Bmh SKBRAls: bo RO isered
viadnkales\whiel @iméhisteng shlphy a6 HHREL sthad bPY8eans of a measuring

condi tions. Under particularly challenginhg storage

°‘@8ﬂ’&rtaﬁ gcribed an H§%57ﬁé38ﬁ o® biyumeatist of) othéroapparatus, such as

idai ok, 4t =dr. nd pulverjzed. .
I AR D 2012 095, " TR A G TN A W R B dmsption
arpfpreforably decanted intocuapsilesSHd npake\vid-ehllsd il dités/asrdBRs), OFhich

to pugeiélﬁr ot ei n, foryrul ati gns, (about _14. 5% aggregat es)
% YL W SRaPsY SLonexample theredessibied ia W Q@ A(RRYIS, for use.
manni tol as the excipient (about 34.0% aggregates).

Formul ati ons which already have a significantly
Fusthepiqxpmpley off sudiebleoinhalbm ¢ancbe foumt él inparO4l6d, N$S 5,458,135,

USSR P YO RATBRE, « HothG ek, iBber e knbun  from
WRLT/EREN0 390486950 wad W@smﬂb_?ioﬁlrﬂ?e??srp?}sﬁ}d %f]ﬁ?lr%rs for dry

hum dity) also stabilize proteins in the'long te
PAyyee rforhylations) arer deseribrdaind Bt 022 85¢c BRATA 5985 K46 172 and
U¥8ahodigy, about 25C). After freeze-drying,

pul'verization and equilibration wth subsequent

storage for four 5 weeks under dry conditions at 40C

n&egui li br@t ed storage stability), the powder
oPAYAeEs i 9n dnhalation; Afcarinsde rha rigvesiopl taig bSuaslarinigteged, for

X j | BAE ont en b : '
exgir?gie_lﬁ Bgfl%l %‘35 9£ }gm/zft llg%u?r es pecﬁg%%ﬁ? Harpgrlsgféognﬁf)%@ (éﬁggZeneca
LBjrat ishaleposvdbras dralpoastntéd, BYocag@pRyah &P 23N807.008Rr suitable
. a;ial ) oxﬁ ef@gre%e formylation wth mannitol as the
1n]il %tﬁpﬂgeé e Eig aler® pr ghe gueBatbeth by (@laxoSmithKline Corp.), the
Spiros™ Inhaler (Dura Pharmaceuticals) and the Spinhaler® (Fiscon).

An inhaler particularly preferred for the administration of the drug combination
according to the invention in inhalettes/acrocaps is shown in Figure 24, This inhaler
(Handihaler) for the inhalation of drugs in powder form from capsules is characterized
by a housing 1, containing two windows 2, a deck 3 in which there are air inlets and
which is provided with a filter 5 fixed by a filter housing 4, an inhalation chamber 6
connected to deck 3, provided with a trigger 9 with two ground pins 7, which moves
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After freeze-drying, pulverization and vacuum dryi ng
WOrR0SIequent storage for four weeks ungerr/8p¥005/004808
condi tions at 40C (vacuum dgged storage stability),

t he powder fornul ations containing LS55P and Coupling

L, <AL .Sk [ regate contents .
Bl P & ant TR AIEE, DY corilre B B BRBLT AT B Sopinate 10
ta thedionging 1 pthp uleek 3 Andracdapi I, pedvR islel MRS 13405 Hust the flow
e re%gt es) and to an anal ogous reference fornul ation
‘?z‘é%c nnitol as the excipient (about 6.2%

aggregates). The powders according to the invention

are, noreover, distinguished by a glass transition

It thepeavedery foroinhalptibe ascorddg, topthef mvahion @t toeks de&dd into
t he

ef erabl y at .20 |east 55C. | I,
cHfRlEs PR et insin 1 ol seB¥ 1ohe Uso g TR mrgiemed
apptichtiéh, CRuERLIfAN0 139 Iﬂgp&cbaég,ﬁgmg%ﬂgbﬁri ndi vi dual

cases it can even exceed this val ue. herefore the
present invention also concerns powders, preferably

The 384868 SGufiiq P AR50 B8 155 «doPiSieeos Propeliant-
camaiping g pfipgHanta¥ecCri¥oly br Suliidtion. FAMBICHR Sdvedess lﬁ‘@c%rding

ti
Obéansml,on tenperature is 40C 25 or nore, preferably
todag RveRtiomsarg fispsndedin pregies-liqueisbledivlvgnts or solventemixtures or

; ' . . ss transition ..
reRb BRI P ARRITE ol "iflbR3SebdBR bt Shutioneare ayppgaty
kigvroin the prior &L0FDr diampdé, redunstitution! i phiailogidhl sbiBions with a

0 rs_accar,di Q the invention are suitable for )
Pﬁ ﬁﬁq-ﬁkle B%F?ﬁgl?lés Hrfl %fi as ﬁ‘é‘{ﬁnquﬁ%\lfs- Repanglifution i ap agugeng solution

A L T

suspersipns or selivdensdbr révongiwiier of the pomdengictardinieto the invention
[ ntion L.n.principle,.the powder fornulations

oy G e £ < inlbR inhE B BE SabiBoeiviav ers, suractants

andidre@atel-sélable 6HziniB Ot CA PRBPSate subQak@l | #8 Hiokwn to the

powder inhalers or after 5 ‘suspension or
spegialiy sandy examples are; HesctibedninfBater:obeirbuchi ders Phemhdzeutischen

TSRS TSRO 1Bl SRABSEFTS PRI

1988hdoemal @fr PRitdagedtit@MEdidhctd) 881}, Opp.2l ©9-2B8WAESfeshOiding
i nhal ation according to the invention can, for
ﬁp o injalafieniviiich ere drodupedi by isngpehding eihiresonstituting the

by : I fdl f b - of
poRREH Fieiting 8 18, BnBRR AT NG T bt TR0 R 0F myon

inverdion. of ot her apparatus, such as

- The propellants which can be used to produce the aerosols for inhalation according to

the invention are also currently known in the prior art. Suitable propellants are

“selected from the group comprising hydrocarbons such as n-propane, n-butane or

isobutene and halogenated hydrocarbons such as, preferably, chlorinated . and
fluorinated derivatives of methane, ethane, propane, butane, cyclopropane or
cyclobutane. The aforementioned propellant gases can be used singly or in mixtures

of the same. Particularly preferred propellant gases are halogenated alkane derivatives

~ selected from TG11, TGI2, TG134a (1,1,1,2-tetrafluoroethane), TG227
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described in DE 36 25 685 A. The powders for
WmRe0OH 13®07according to the invention are ppfekesaBlovagos
decanted into capsules (to.4mke so-called

i nhal ettes/ aerocaps), which are put into inhalers,

Su¢e z t - crihed in 94/ 28958
BT o) A4 SalFaF DL B it Wit Bpoolgllant
gases TOUdrth, 1632277 ané mizfurea of U6 sank 28 grdfsrredUS 5, 785, 049
or WD 01/00263. Further suitable inhalers are known
from WD 97/41031; US 3,906,950 and US 4, 013, 075.
Th! Nasti @REMISHS ek dBR! fS; - e inventi
fo?rr(gfé ations ar egzjhgg{:kpiﬁbgﬁ ?‘%ﬁéﬁgg%gcﬁgﬁg {‘—_)Pthfﬁwglgg’;n can
contain By to| 7% (i) activelsSbBak@2A&850ls Ftmrdiopke the ifidntion contain,

e T0BhAL, QBRSPS bR T LS eb k05
2%r(eMm) GN0SE1 % &/WRPRarfiAbRARAl KK )su&&a{ce.aéaragge f?r:;i%ation

or inhalers such as are presented, for exanp
w2 eomrespanding adiyietsubstancesconpenttiation cam detddgusted to solvents by

e ar | scus(r bot h, by. G axoSm t hKl i ne,
“P&%eg.h?{“ﬁ{sﬁ{é&“’ p‘?fﬁ@g PRPREHHekdna (o BV FALOB 7 | oppjoPTiate
quandtyt he Spi nhal er(r) (Fiscon). An inhaler particularly

preferred for the adm nistration of the drug
conbi nation according to the invention in

: RS i in Fi o4 . This .

i ek ahaiohat ERSANE SORHE b0aS M il ot o e

nyention wde rl)efadminisqem apsasest i'glsale:b gmﬁemgy “‘ﬁ@‘g" _lilytlﬁqpriorl; art
sSin ont. | hg ¢t W NAdows , a dec In Icn

(I‘ﬁ_ﬁféj‘r"é“%l?"é"’d_aﬁ?sei ippales Ai‘f’?fe%?i 18 pade herotp hegxamples F entolin®

(Viehiotil"PHarthhos§ nBMhé iftal dré Hcs{%ﬁﬂéi ROUd 5 §g,o\?m@{5ﬁlh gﬁg 31%72,581.

chanber 6 connected to deck 3, provide
Agcordingly, ofurthen aspeet off the peseit isventiomhbndermnmedicM products in

0. 113007 [, EP2005/ 00480 -58 i nst. a . ' 8, .
¢ KR b7 DroaFli S0a%He abiastis: 7 L PRLEL ThltReroBiRing in
cogfbiriibn vith ohe drhevéiaumhaer@) sifAlcdRn kthg’falﬁgl\?vniﬁr&ﬁjﬁ oflthese

and air inlet shutters 13 to adjust the
acfosalss T hp guesest inventian misadernsers rinhalers) shirectenzrdoindihat) they

o PSR BB SRER ek B L SR  c

fomgomgnent i oned preferred application, charges of 1 to

30 ng per capsule are avail able. The powders accordi ng
to the invention can al so be adm ni stered as

I ) . Wl Il ant-free, aer s
B ki LR e
cag e nsedeimt Aosvitable mhalpe agedvliich Ro&GEHL bAe | dfomef AfaRhRntioned

_ sohvents or., sol veni rtn Xt ures or . ) )
propellant-containing aerosols for inhalation according to the invention. Suitable

cartridges and methods for filling these cartridges with the propellant-containing

 aerosols for inhalation according to the invention are currently known in the prior art.

The powders according to the invention can also be reconstituted in propellant-free
solutions for inhalation or suspensions. Appropriate propellant-free solutions for
inhalation contain, for example, aqueous or alcoholic, preferably ethanolic, in some
cases a mixture of ethanolic and aqueous solvents. In the case of aqueous/ethanolic

solvent mixtures, the ethanol content relative to the water content is not limited, but
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reconstituted in an aqueous solution. Suitable
Ve 2pesisi383 or solutions are currently KkKn@eT/EPRGO8®04808
prior art. For exanple, recgmstitution in
physi ol ogi cal solutions with a pH of 3-11, preferably
f utse? lith® i . ' [ ' a .
RV b IS HHORKERT T2, (LPEAIRROL dh B 60, Uy HER being
pativelat ngedased. TFe projdtd aolneopireénigeds madengnby &aser. Co-
' for.reconst i Qn_ of the powders

| :
S‘ﬁfé Oaﬁl‘{f{éfo‘?‘f}eﬁ ‘Ffié”ffl?f%ﬁtsid&t#%l baye 578 b aded to fhe peapellant-

freX GbRti6RY For ThhhRBod (M:&Br@ifng%la%%: in¢&lidn, FOV R Vﬁe}%{ (Zo—solvents

surfactants and/or water-so e organic so
whishreoptaimhpdroyysgravesess ether polavgrotys, sheh ass pexsi alddhsls, can be

d L descrj bed in Bauer: Lehrpuch d
o SR Hebroy T TaleRhRl olvedls w s sdeeials propylene  glycol
pOIgEhIBRE eBRbL, SENAbp B gHos Lol JethePPal Zébl}?ggyoxyeﬂlylene

Adl er, 1988, Journal of Pharmaceutical Scien
algefioly andopplyaostindee faty acid peensi hythisammopsaios, theterms excipient

i L Al i roduced b uspendi ng, O . .
e R R o B SeoRlRS Soclaniy SBSBRCS Rih is mstanastive
substaned, s dut heas ulbee dormiulhicdr with t g D&&ﬁz@ntsubétﬁk\/&(&?li GR- the

25 Th rqQpel lants which can be used to produce the ]
P‘éf’é‘i"&%‘ﬁ?gcﬁq r SYitahle sqlveahtodgpse s thy qualitativepioperéieg phike active

0O . N | . .
S50} 9 B e KBOUR s B ! e APl con
othyaheorattbnestieniog vathim ther apeaxe of thebintended tHeraplyS@p ikt 1R8], no

and | ogenat hydr ocar hons such as,  preferably,
wiicatis, S ir el Rt (Ra QRS 93 POGLviS Isbialsgsther
wih BoR 1iRe@NRBi0e, HB! @B@actéiﬂs‘fls%@ﬁoaga%%.,oﬁ%/acbéﬁﬁl‘fﬁ,ub?eﬂle acid,
an be singly

The af orenenti oned propel [ 'ant gases used
sopbitann asfers, upedh ast pohwsombates, pedyvinypyraclidonpr eftlearr athbilizers,

RO 5 LSRR 50 SRR S i o

whith khd fidished Galy BanoRisR e be TSR AaVhrhQR5{ilanting aB@4r other
CT/ EP2005/ 004808 -59 '

- addiiives 1 cprrently Sknps aibl (fbe opriepaats) afible nidditivess abo tihdude
20-

pRRReo JECAE Ret R AR PP 1g R0 onloRA o Wotoni

agenisp®hé prefereahéqipiemy iRBidetisxidafits, fieR!a8! fod Rxample, ascorbic
cording to the invention can 5 contain up to 5%

. a _
acidy ufyess Ateddy Ynsstoadast the pbk gritemir dorifamyn th topapherols and

S P P 2 i Sy Ba r bl Pesihsivg gan be
usedvtovpratectths -fafsnlwion) frpmacombatinbticialyvithGhicye ofgahiiBN Saitable
_Aerosols for inhalatjon wtth _a corresponding active

PIESSAIAR 8o BREG AP A ORoEth it e Qb Popesial cabripyrdigium

_chloride, benzalkonium chloride or benzoic acid or benzoates such as sodium

benzoate in the concentration currently known in the prior art. The aforementioned
preservatives are preferably contained in concentrations of up to 50 mg/100 ml,
between 5 and 20 mg/100 ml being particularly preferred. Accordingly, the present
invention also includes propellant-free aerosols for inhalation which are produced by

reconstitution of the powders according to the invention.
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target ed reconstitution of the powders according to
WORHVER7on in an appropriate 10 quanti t(PCT/APEN05/004808
af orenenti oned propel | ant -egnt.ai ni ng aerosols for
i nhal ati on according to the invention can be
Faoic il seeioR o iRl Bl i '
.the prior art )b( %?gﬁ)ge%tg&g(fg %géé?oﬁﬁx?fa%%ﬁgo?{h%%din@ to the
ianiigne pardichler! yngulisabile inhaters arh ¢hese avhidhesan\febtilidd mgmll dantity

Vent.qle [ and the. inhal ers. described in US,
ofd 5@5@5421‘?“&‘?%%8?@%%f@ﬁ‘f@“;&&&%?ﬁmaw,ge 419 4R pffgyol suitable
farstherapewtit ihRatisreS@fhin &NERNSdcORMsC WAEH The BBt HPthe present
.products in the form of propellant-containing

inyentinne nebulizerscare mreferred An thdckt & quasity @f iative sutistanes Faintion

B R (R AT N ——

adm ni st 1on O ese
piefereed] carbahcbalicaheithifeferbl) ieSsquebia iRl Y A#6] With a mean
that they 20 contain propellant-containing aerosols
pajy Srsaﬁer%f Ig '3% 20 ranprctratly, lesa daan Hbwmi m sush a way that the
i ' ' j I neer . .
I DR PP Aot PR e BBt RANS blRcive auanp
be used in a suitable inhaler and which contain one of

Sjed FRioy P 4 e ah P s HaR TGRS st ok fghid drug
fog aké biy daiRsatmdisMRirhadmpl @ Tdefdrbkl 19 dbRASE tﬁg r'iﬁtEllnqg&rcal patent

with the propellant-containing aerosols
anphﬁ%noatwaﬁldg‘%‘tﬁ%dandgalsmin W& PHIR6R7 (@speatallydu Figmed §a and 6b
j ion. art,. .The powde cording to the
00 e boBnde S oRbaeBly Blade g ARG o 6 ot aitiond the
reBfasofigiieo 6 bod 400 b&ll WO ®17/1683 USRAIMPAO Meir descriptions. The

Agﬁreggri ate propel)]ant-free solutions for inhalation
nebglizesy n(deviges) e dasepibed thgtecus kroval auidet ithe paneé eRepimat®

[ [ 5 IXture.of ethanali¢ and.

(PRl e o 08 e o dh MG oBime et e of
lessothereAitto 5 xtruindsngth ad &t thahah i€ Bivhef| thidakide/@nte dahged by
plater c%g{sent i noﬁ limted, but WO 2005/113007 ]

pealiEbalncimen i nebyirer pEraypdefine yplumesofthe favgfrmyulation

i 0 ) 0 M|
et LT PRGOS AV ) N Bt serosos
repdt. centage is made up by water. Co- sol vents and/or
~other excipients, as described above, can be added to

the propellant- free solutions for inhalation

THRCe e heblideh @sdcAUSIN 'c@:ﬂgrife@ %ﬁg@gﬂgb&& ;asgﬁﬁ r‘i}tgﬁsiég, a

whi ch contai n_hydroxyl™ groups or

noggehadensian tpeking v m,caspiieg hossnp,.a spégeandlal ubstance

' [ | cghol | ycols - especially propyl ene
°°§@§%€@3¥L5§?§§?ﬂ§¥% e gl ycol, polypropyl ene glycol,
glycol et her, glycerol, polyoxyethyl ene

- a pump housing which is fixed in the upper housing and which bears at one
end a nozzle head with the nozzle or nozzle system,
- ahollow plunger with valve body,
- adriving flange in which the hollow plunger is fixed and which is contained in
‘the upper housing,

- a tension Iocking mechanism which is contained in the upper housing,
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al cohol s and pol yoxyethyl ene fatty acid esters. In
Wwhi®osane@et i on, the terns excipient and aic@malpvﬁosl 04808
mean any pharmacol ogi cal | y_ggcept abl e substance I C

is not an active 10 substance, but can be fornul at ed

o £ 2sPEng Bblte SHBHATERE Mydeeoiiien RiphiusEomganes tedring

of theﬂmmppMmSiﬁg%baﬁlt‘cﬁbeﬁﬁ%@blétl on. These substances
preferably di spl ay .no arnacologlcal action or none
wor t B 1oMsrchoysing gvhish isifitted matodhe srring hsfusingdn thetaxiad didection.
therapy or, at |east, no undesirable pharmacol ogi cal
actl on. The exci pi ents and additives incl ude, together

The heitdw t plosgerl wdthe drableobedy ecogresatidh agd antdevics Upfeséited in

VZ %” EQ atl ecithipn, oleic acid, sorbitan esters,
Q288 Y ofty 6 s pagg gnipy iy Ffindep|of e cpunen epsing and is
pa4iBbiddi iR ]hE cyliffRy 'ﬁﬁ%ﬁ&a@ Wy tﬂzﬂtli 9 g@ﬂhzfe@'i‘lgéh%r axigl direction.

preservatives whi ensure- or
Particelar refferef¢enisshasts within tﬁeommtdxabf thie Iﬁw&nbmvbt&ﬁﬂl to the thures
f avour, |a 9 am n and/ or &l’eher addi ti ves
Rt s g 2;'1%%3 i nalf FeTtSPE thedescription yhieh grply 40 dhem. The
hoMek @ﬁﬁg@@wﬂh&hgﬁﬁﬁz‘e%?%xlﬁs Q)‘ﬁcﬁ‘sofl%ﬁ Jﬁﬂs%ﬁllet sdé Y b ne of

for exanple, sodiumchloride, as iIs agents
rqlease of the spEngianressues ofifciol6@eVipm (aboni mmx 6110 lmm); prderably 10 to

o i EUBIR 05X op 86 i S e ion 1

thds, M)luares of 1 am 56 nfiCiolifred £ phdferkdiE vOIFRSR olf 90 Yo 26 microlitres are
Preservatives can be used to protect the

ow S.
PRI EPTTod UH & BAENIOTS Tolralitich PR SSees g ‘s pesticularly
predirfeabl e 25 preservatives are those currently known in
the prior art, especially cetylpyridinium chloride,
benzal koni um chI oride or benzoic acid or benzoates

: rl odi um. qﬁnzoate in the concentratl on
TR, VKR BrgY 1S RARipratly Eeunkidi o thejend of fee helie nlimepronaigh faces

toVaEEAhYAbIYERBeAr € preferably contained in
concentrations of up to 50 ng/1 00 mM, between 5 and

20 ng/ 100 M being particularly preferred.
e sent .3Q.i nvention also i ncl udes
ngfﬁ B inozgle 1 S Pletiiehty RN B i ngpotactured by

mnme@ﬁlaﬂ)gl@y MicRfEaNshiddUid2R 1Rhat bR Eng‘gsi%%g hiB%n WO

to the invention. WD 2005/113007 P
94/8160Zp refercace drherieby meadedn thé cmenqoobp.teitldanumemeespemany to

Figiert B3l Ghoctibtah Pl MG B, TR Charis B b, ok, two

plaebitlaidz ef glassahd/ofIsifbdH, (losel9 comndotddUivih R BhAL 2PRadtdne of
he therapeutically necessary dosage into an aeroso

whigh hayone o sgverahmierpamictured dmnd(a) ovhigh corinect{s)fthewmozzle inlet
e ese

N L T R ——

roguch apartuye 8£10agini meiepﬂb@idaslw uﬁﬂn‘ﬂrb&ﬁh, the depth being preferably

4.5 to 6.5 micrometres and the length preferably 7-9 micrometres. In the case of

several nozzle holes, two being preferred, the directions of the streams of the nozzle

| jets may be parallel with each other or may be inclined towards each other in the

direction of the nozzle hole. In the case of a nozzle head with at least two nozzle holes
on the outlet side, the directions of the stream may be inclined towards each other at

an angle of 20-160°, an angle of 60-150° being preferred, 80-100° being particularly
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\ﬁéﬁg{ﬂ 100 I, preferably less than 50 |, between 10
gbogei ng particularly preferred, cZRCTEP2005/004808
nebul i zed with preferably ofk-squeeze into an aerosol

with a mean particle size of |ess than 20 m
pysfestedr bt yrokds hotehamne pfeferblyrsepuatedabyaistdieb of he-zor(]) pm, a

dj hal aEI rt %f, the aerosol is already equal to the
i, 8L B0, Seing mere erapgian prefirred, 36°76 10, baingenarbeularly
pleitrddns0 RIAPRlosdRionkl§feRARA NI Stration of a metered

dose of a liquid drug for use by inhalation is, for
exanpl e, described in detail in the internationa

TREBka PR SR RO Ry arsee Ba visiube Ga merispoles
Reference is expressly made within the context of the

Tﬁ% esent invention to the 15 relevant figures 6a and 6b
L gy fogaylatiom bits thic mgzzlp bead desenirpprasnge ofhp to 600 bar,
AR ' j.C . [ t her,e ar nown under
" %”%%?rg‘ﬁ _E’e"é%f‘yrf’lét %’fd; s ?‘?%@gﬁﬁ ?ﬁa&& ik giorie %ﬁﬂ%%_ﬁwg? it ynhalable
ae@siohgThe préferred lpenidtd oaldreplap siza @f ahdABMY¥oIS hkCuPfio 20 um,
n

| gss.t 9to 15 cminlength and 2 to 4 cm |
prﬁwreéaz’&ﬂ"%tﬂ’i‘?'s device can be carried by the patient at
all times. The nebulizer sprays a defined vol une of
the drug fornulation 20 with use of high pressures
Thentensigh lgcking rmshaiism haintdns § aptifgt pﬂeﬁh‘éﬂl?ﬁ' Ey1aRILeAOdctew-
shéﬁe%uéot' jcl'he preferred nebulizer essenti al conpri ses
PP CHETSTATGS: & toEe Abmachypical enpigyz The springeany om the
drivigkfligzeB GhRirs MecRanidth 'erﬂssf‘ P'H)%%lﬁgnt i d@t@frbjﬂgd Eg qgea%osition

substance 25 container/refi aracterize

of g lpcking shepmgnivihe pathsofi the duving flange ipkept Withits pregisadighits by
' r e «end a nozzl.e d wwth the nozzle |

an Boft oBF 2 ‘§‘§7’§1{ ol Trg %RB‘PE&%PB#EH#B@?*’W VIR YhFREBYEeRyeTting
ge80) e:g.a stréwipagh bANYS ahexebthAllvol?¢ RhdWRLHBIS cie

fi.xeg}&and which is c_gnt ai ned ir?wfhe upper housi?%g%egt-ed by
Tofaling fag BPPYT SIONSIAg ageinsfathe spring hohsing it et kiwee doising.hia this
AP RRS i 5/ 7. PCT/.EP2005/ 004808 ., - 62 -
colt) B RS Rnbihe T ARE Hide oLl SR o7 il tirosovedee
geaount ed on a pivot bearing in the upper housing so as

to be pivotable, - a | ower housing which is fitted

onto the spring housing in the axial direction. 5 The
Thg ?gg‘gﬁ% g}élﬁ‘%ﬁf with' Redthy B10RM% SREES RONGR LS i8 IS SRape
around the driving flange. It comprises, e.g., a radially elastically deformable ring

made of plastic or metal. The ring is in one plane perpendicular to the nebulizer axis.
After the spring has been bent, the blocking surfaces of the blocking element push
themselves into the path of the driving flange and prevent the release of the spring.
The blocking element is set in action by a trigger. The trigger is connected with or
coupled to the blocking element. To set the tension locking mechanism in action, the

trigger is pushed so as to be parallel to the plane of the ring, preferably into the

_nebulizer; in this process the deformable ring is warped in the ring plane. Design

details of the tension locking mechanism are described in WO 97/20590.
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% 97/2@687. It extends in part into the cylinder of
e20f91§ 38&Using and is positioned in the RYTIERIONS/DPHS08

such a way that it can be méded in the axial
direction. Particular reference is made within the
Berlvesnt hakinghie pphed enér thavgitig using ih le HigWiRStonlarfi covers

tﬁggec.i a.lptbf\! Figure 3 - and the parts of the descrl_gti on
P gIPF Pipdiedrepand the substanse icomeimeureidl foptherfluide
val ve body exerts, on its high-pressure side, at the
time of release of the spring, a pressure of 5 to 60

When theboehulizer io asd@itddarthe uppaf howiigy isl Gothed £Rid¥pahe lower
h%aqgmthlgo t o 600 b?%% ogethe fluid, the netered
actlge's %Vg‘ifg‘?%‘é“‘got B3be Sarne haysing widh dirdhiegpring iy pressed
5 tHer ChP | hédn8So R ItRe R{cfefvﬁ{)ﬁsﬁd eafO 1P TandOtte? tt%lgion locking
mcrolitres are particularl § preferred and a vol une
mpgchamst loelkst in petomaticallyy (e zangles ofj wbtitiopas tprefetablyl yn integer

AP PSSR Ko Tiolrine Sbe et beohag athenwin

tikodréveecdigthent’is the @ippazEdRinig!s URBIREE BY S Jb?ﬁ%tinge, the hollow
i.e tured by

referably mcrostructured, i.e. is mahufac
PHNEFO PRHRG bagk Withincths cylindee tin thedpurop bbesch sdeeebyraepart of the
k- [ 07607; .reference is .
LR R b LA ok e SR8 oS hce o fomt
ofthpmorzlé.l y to Figure 1 and its description presented
there. The nozzl e head conprises, e.g., two plates
made of glass and/or silicon, closely connected wth

IeRehHr&k R8feralddont&Afle Qg&gﬁéer?ﬁg %@%t%ﬂm%%q%%xtéégﬁrﬁgéﬁlésssomahﬂng

several mcrostructure

thetiduid ¢ be ecbwlized caitednsdriell intocthe azlllizenuid ateds The subance
Jl%\ %92 ge out | 21[1 side is at *?eas .one round or non- .

oun fSé FPTipIms $he gugpus peppsgl formplatign aecosding o thedayapgion.

the depth being preferably 4.5 to 6.5 mcronetres and

.Téhe | ength preferably 7-9 mcronetres. In the case of

@ Pebulizing proceshiy ndliatedubybightgpressafeoneitie trigger. The locking

' ' f .t tr af . the nozzle 30 jets.na e
m%%‘ﬁag’f*‘ﬁﬂe@%"feﬁ”e‘gg H‘%&fﬁfe © JrVingropwoRsiY Thecs SpERshes the
plangdr intohthe cilinddi @f tigd ﬂlﬁﬁf) hemsifd, THaenNa+ehRs bal 6f F]Uilozzle of

the case, of _a_nozzle head with at | east two nozzle

the geladizenin nebuligndiforn. si de, the directions of the
stream may be inclined towards each other at an angle

. of 20-160, an angle of 60-150 being preferred, 80-100

Firtiendegign ticils ard yreWiteDRSthd PEA0LpHeTiGR2AAPH9A4688and WO
972%3& eferred. The nozzle holes.are preferably
A atoda® pontentpisfuchueiaenceds bagbyymada  di st ance of
10- 100 m being nore strongly preferred, 30-70 m being
particularly preferred. 50 mis nost strongly
Ther esfepronenits of the nebulizer (atomizer) are made of a material suitable for their

function. The housing of the nebulizer and — as far as the function permits — other
components are preferably made of plastic, e.g., by injection thoulding. For medical

purposes physiologically acceptable materials are used.

In Figures 6 a/b of WO 97/12687 including their description, to the content of which

reference is again made at this point, a corresponding nebulizer (Respimat®) is
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5 The directions of the stream accordingly neet in the
WO&OHMIMW the nozzle holes. The liquid drRQI/EP2005/004808
formulation hits the nozzl e6head at an entry pressure
of up to 600 bar, preferably 200 to 300 bar, and is

desbibkd.ZBs tih pesehlaheunanz! g bl ﬁ‘tﬁnfgr i iG of :ﬁgégjgl%g%l‘fant-free

aeros | .. The preferred particle or et s

agfpeoly d%léﬂiatmneﬂce‘kfdtﬁgtgdlqmvermwnpreferabl y 3-10 m The
tensi on | ocki ng mechani sm contains a spring, _
preferably a cylindrical screw shaped conpression

Figwré g of aréoa;'ismsa shbwse dbrapitudial SRE6S YhrolfEtheRleb®Mizer when
acts, on dnwngfla&e as a return nechani sm

it ioBie DoNe RIES SAQE Ve 1437 shaws pdlehgitusinal Seasionahrough
1 |
U IRPHLIAG IR TR prinkd S B1Rhaa) Thd Ui hoiRp o) 35 Gis tbe puenp
heusingh(52) Hom thp {enah of iwhichrtké holdbt 653§)eﬂfhe\ﬁeau1ﬁiér nozzle i 1s mounted
engysconvertin a a screw push gear,
LR RHET SRR g e i & Altpsos) ciechaliny pivazea i agined
il e HWSBQ oP R B8diod ib% ﬂ]g&aﬁﬁﬂhéﬂ&ds Nn é)lglg into the

| ower hou3|ng In this case, e upper housin
cylipdegipf therrglmp hwg,smg @yititsi enda tlm Ingloe pkungendatmastthé eal¥e body

AT R g B ik i RE Copn i opmbohmmaing i

thehatatir (60) RGiidH BRORIviAd ﬂ&@g@&djm ’wlﬁ:ng;hf gm!iggfy Rl da¥ed. At the
elast cally deformable rin tiIc or neta
driying PRE Fssthier?abﬁe(ﬁb) 'é{ﬁ@hﬁgﬁ ﬁ@mngcﬂﬂr@e adpinhwhen the spnng is

oA o G Bont bR B, GALARIFR R bendd e
catdeq@ )aambas suppbrt (63einpiad Wppef héwengd Th rieket f@yy @Ecorfboted to the

bl reven{ g el ease, of . the spring. The bl ockin

BPiRE slomeat T YRemheusing s an the gepiorhEs® end geriond v
pgbq:é;l I t

thE POS PAVRS ittt lcap SEUIDTRE shifnd REns ROt DAL Rbecd Sring

(68} isdlijtad anto thesippar lsmsmgtm mtxdrf]rm gagy a$ EEHI)E pivofable, Bjtr ﬁi&@n@éf the
In e nepulizer, In IS
suyp Sath SR E AL hebrine Thedore: beped P pheioiavgr tho spring
has f
L e ———
fopthe shoodsidiged (B). The shiostmrce Foon iy réfil imslbeedl with the

péhe
ML, 7 RROGRE IR O b cpBit g e i substance
contaltmaefib and dipa inesdrialo th fiid (e drlddlide sl Btution). In

neb er is activated, the ousing Is rotate
th%\ﬂ%ﬁ tthe speinghgasingsds ﬂi@@mmdb? &lhﬁ)r Ithn/mecl‘xmwal mgtet.aki the end

éﬁ]ﬁﬂé leg/éhorr%génsgg% %éeﬁe eLB%E eg%%i %a(ﬁé)e g)éht?xe aﬂgdle is

ththéeﬁ(@ﬁbl on | ocki ng

H the formulation according to the invention is nebulized by means of the technology
described in the foregoing (Respimat®), the mass of the output of at least 97%,
preferably at least 98% of all activations of the inhaler (squeezes) should correspond
to a defined quantity with a maximum toleraﬁce range of 25%, preferably 20% of this
quantity. Between § and 30 mg formulation per squeeze is preferred as the defined
mass of the output and between 5 and 20 mg is particularly preferred.
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Tofegping,

mechani sm | ocks in automatically. The angle of
WOZA0P8A39%7 preferably an integer which i SPETEP2005/00M808
of 360, e.g., 180. At the s#@ge- tinme as the bending of
the spring, the drive conmponent in the upper housing
Is displaced by a set distance, the hollow 10 pl unger
IS pulled back wthin the cylinder in the punp house,

b yhafopaplation agdeeding kaifhe ifivamion mmysidosticamsbelized by means

' L ked i t he hi gh- .
of ABRRK G b ogs 3RS0 BN rec e o el Sl g inbaters
orothsehospitvlewadebbilgRad| e subst ance containers/refills

containing 15 the fluid to be nebulized can be
inserted into the nebulizer and used. The substance

Af%@&ﬁﬁiggﬁ d fufthéd Aspg&iq %gﬁ#é;ﬁl}e%&% i %ﬁﬁ&# g?ﬁs‘:%rrxgﬁlgédicinal products in

or mul I ONn acco eln

theefouhicfipnopeilantefeassolistidns iok isadpesibys for GiHal 4o 5 deri®8d in the

the tr i.gger. .The | agki ng nechanismthen clears the

Iy gRSOgRien gt snfisviessuitatle foeribe adminigtrginshet these

fdrhfilatonp) J oy | fsdi i
HeniRisHong, PRIl Th s(op bk W The RediifioB SRARS (¥ prosent
1nyenfigr Zgdaiimadmat Feropdllant-Gresi splutd@tsaiok ssudpensione s &t éshalation

in.. PCT lications WO 97/12683 and WO 97/.20590,.
oAbl G ERR BF P oot P&E’nﬁ@ fgenionelsy assaeiation it the
dhiee RO BRI Shdharhd Bf REQIHnhES THA) 2487 ﬁfvlf-wgérﬁﬂm%&&{cems

a_material suitable for their function. ousi n

. deyficesh bor, gpalation, mgptdonedain fthe fesegome, f prafirabdy) ther Regpimat®,

= n s are preferahbly made .of plastic,.
clgrf ik e TRA Sk oBliRal R pEpa-theareinions, br pRspgisions for
inphlption Hesgribed inthafaregding| e materials are used. 30 . In

Figures 6 a/b of WD 97/12687 including their
description, to the content of which reference is

j ' i 0 ondj.ng _nebul i.zer
ARG e Savenllof, i (B I ERRRRAHa B84 s R ppwaers
degereed bemrdiipits the ipantion Weseribed hérd, afdn@iked int B&ingle dosage
£ adm ni stfr ate{%ion of the propellant-free aerosols for

RN YF 760G ccording to the invention. Figure 6a of WO
97/ 12687 shows a | ongitudinal section through the
nebul i zer when 5 the spring is bent, Figure 6b of WO
Bapjes tagsolutimnasing shspegsionsckinvisagedint the foregoing fit adtriistration in

] ' I | d; Th l )
KR R BondBnR o Aol or Rutitiog Gopiersiens pecording
toethel inventoh ClantBiepRMMEE oRddntAtes! (st YkidRlb-RR %M fions or

i's nounted. .
suspensions for inhalation. Ready-to-use formulations can be generated from the

concentrates, for example, by the addition of isotonic saline solutions. Sterile ready-

-to-use formulations can be administered by means of energy-driven standing or

portable nebulizers which create inhalable aerosols by means of ultrasound or

compressed air by the Venturi principle or other principles.

Accordingly, a further aspect of the present invention concerns medicinal products in
the form of propellant-free solutions or suspensions for inhalation as described in the
foregoing, which are present as concentrates or sterile ready-to-use formulations, in

association with a device suitable for the administration of these solutions,
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In the holder are the nozzle head (54) and a filter

We005/4R3000l | ow pl unger (57) fixed in thecI/EPROYE/004808

flange (56) of the tension-k@cki ng nechani sm ext ends

in part into the 10 cylinder of the punp housing. At

chiractengbd inh@ahdlid awigd §n 14 Mal ;
58). The hol |l ow p%f]égiekr&iﬂsms alde é%%?ﬁ%ﬁgr?\ft Ogﬁ gﬁeéarrebuhzer

“315@9 cregies iphplablee acrpgnds biiousinsgofi witratoued atcomp¢ddd air by the

' L Vih flange adj oi ns when the spring is
‘%@ng%%gﬁﬂ%?}%h%qnﬂFﬁ%%hg flange is the catch (61)
whi ch the driving flange adjoins when the spring is

bent. After the spring is bent, the blocking el enent
Qtl)sujselle sebylizers for the pdiinistration by inkalaston(of Tycoastituted acrosols

A o) Lng. The tri r )k S
ORI ralgh i A T Bfmirotf g B A en ) liest
Madliksl Produbts). nout hpi ece (65) and is closed with the

renovabl e protective cap (66). The spring housing (67)
W th conpressed spring (68) is fitted onto the upper
Examplospfiembodimentsivay as to be pivotable, by neans of
the snap catches (69) and pivot bearing. The | ower
housi ng (70) is pushed over the spring 20 housi ng.
Maierhal and metl®gds i ng housing is the exchangeabl e
substance container/refill (71) for the fluid to be
nebul i zed (72). The substance container/refill is
MkHgged Wwth the stopper (73) through which the holl ow

~“plunger plunges into the substance container/refill

and dips its end into the fluid (store of active

) e.solution). I.n the shell of the rin
ATHBERAS 03 ctnal Mo by S il st Welhiont ot 368 &Pa from
Béthririzer Ripdlhdhn ertdaly SPhgieied (ag@h&igdl@%é aﬁt'ilﬁ)dgﬁp @brived from

housing .is_the drive pinion . Onthe spindle 1s
a pine; pEibodyy gy which the somplemsntarity detzouining regicns of be murine

. . \ . o ¢ 1 |
ol U8 Aot BT SR PP B i oy e
istehehimatpaltantibodyt with @506 Sififan 288 9% h@tmRbbAt@. TREShtibody is

activations of the inhaler (squeezes)

98% |1
e"é’ﬁ%*é% ﬁgB} Psigs fayaloma cgllflingadThe gells arg remoned withiheraid of
: 0 |y 420% of thi .
Tk LA R R —

quantity. Between
chirgmpiogfaphy exktiamdst Rertlee fsiope dnclads suddfast ateisnp Uiteatifiéht at low

etween 5 and Is particul arl referred. WO =
PPE@B@I/%E ?%b%ﬁ’é@%%?@@%wmyﬁhgmvmwa gpstains histidine
29 AMUhdk e il AVERLLAR I

nebul i zggeig;qcfeanswg%)hﬁﬁia e‘!P’{éE ot uér tt‘ﬂia% @ﬁ{égléa%%n to about

109ang/mipled the prépardtionegfitegsolation doasprhpdiveig. STHedulk for the

iLnhal er

_prepargtion 3f th¥ so &tlho%r to@esgﬂrg?éd I\QaBJ 8.4nt%b(llj.g°lﬁza?grg?éga?es. The finished

medicinal product can be kept for at least 2 years at 2-8°C. Nyuka-Oligo® LS55P,
Nyuka-Oligo® LS90P, Coupling Sugar® and Coupling Sugar S® were obtained from
Hayashibara Shoji, Inc., Japan. Saccharose, lactose, mannitol, raffinose, hydroxyethyl
starch and L-isoleucine were obtained from Sigma-Aldrich Chemie GmbH, Germany.
Trehalose came from Georg Brener GmbH, Germany. Tri-isoleucine was obtained
from Iris Biotech GmbH, Germany. |
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Accordingly, a further aspect of the present invention
WHRRY hi30fRdi ci nal products in the form ofPCT/EP2005/004808

propel |l ant-free sol uti ons 068 suspensi ons for

i nhal ati on as described in the foregoing in

Hos's @8 albutiin WsbByrie 9¥d S8 Vi 3*3?5@? ﬁgﬁg w‘ialré1 E?tamed from SERVA

adnministration of thése  formula erab
Elgsisontioasiso GmbiLh Gammames |§wnﬂme(w)sairmrefcembhm l(¢8é01t0n1n) was

[ f
o5 a o gl ECh R el Bl Rl on “Cont o i ng

one of the pomders according to the invention in
aSSOC|at|on with the device known under the nanme of
22 g Witk BighicB-20@sent invention further concerns
deV|ces for |nhalat|on mentioned in the foregoing,
preferably the Respimat(r), characterized in that

Thd sgray-dr;hng wap rpepfethed twifty e 40 lofita BIRDOMBiichi IR ShESDryer

lLation descrlbed in the foregoing.
S“RB[}%’r ‘t“‘i‘ iré borteehniki S#nbHo| The ofegmyplgtions, agrat pryay-dried

°S?ﬁ*§*a."‘%3‘é*3?‘1°§“n*aﬁ“’icr S R 38 o SH, JfdBook,
5"iBditige, K.fMastgrs alobin (WiléyeandeBons2hicBRSY, A€ (19%4)sol uti ons

and suspensi ons envi saged in the foregoing for
admnistration in the Respimat(r), the

THY oRel-ldeytr -if Bfies ap Wi #NRaty siRba! atfilgd, 3k ]élrator a drymg

suspensi‘ons according to the invention can pr esent
cyligder g cyplonat temperatuse sensoes toem@gsur@tms:ales ohd Duﬁetstemperature

u inhal ati on. ady-to-use .f
USRI YR TR P14 B0 Sl B/ e
pumaadphm a loyo-fihed acehlé, I THer®©the Sobitpl € SdthizPE u&@'sﬁiaﬂodiﬁps by
Sterile ready- to- use formul ati ons can be adm ni stered

| mWSrPéﬁ?@P&SS%@Fg{t 191 Arigdin Seamaheylinder withtwasmed air which is

sRRAER S0 S g TPy B,

1s oaught hethe pepandopifes paésﬁhgﬁ«hﬁ@rgﬂltm@bgclom further aspect
of the present invention concerns nedicinal products
in the formof propellant-free solutions or

Twé SRR ePoh&wiBhglpt i on as described in the
foregoi ng, which are present as concentrates or
sterile ready-to-use fornmulations, in association
Wit h ble for the adninistration of these

evi. .cgu'tq
sl uFP’B‘H%c R BhEEAeRe 007 PCTI EP2005/ 00@serdict Ngmber 4189)
char El%ﬁé fefgbi }Elgfg &ﬂghﬁl 18 \CyefhneS AN @I&mﬂ{be}’&&@)

stan ng or porta ch c
inhalable aerosols by neans of uItrasound or
nﬁressed al f Venturi principle_or oth
d;cgptent &' s raye solutions was 10% (w/v), 3.33% and 2 00% in 50 to
60{) ml. The inlet temperature was about 170 to 185°C, the liquid feed rate about 3 to
3.33 ml/min, the aspirator flow rate about 36.8 to 38.3 m’/h and the atomizing air flow
(AAF) was about 0.67 m’/h, 1.05 m*h and 1.74 m’/h. This results in an outlet

temperature of about 80-95°C.

Freeze-drying
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O her suitable nebulizers for the adm nistration by
W(hﬂ@@i‘dﬂ?@mof reconstituted aerosols are tRE/BEIFN04808
(Aradign), the Utravent(ryeg§Mallinkrodt) and the
Aconl I (r) (Maquest Medical Products). Exanples of
ThefreeierB g 'was Herfvhel wath thhald @ta@lﬁrﬁst Lwatﬁarnwlmﬁ&q mz D

humani zed nonocl| onal anti body with a nol ecul ar wei ght

ermg syaTK PR rthen cogu@nm Mggin Ith@t li‘eqﬁwtr@ekmgganlagen

g LD d from
rrur| ne ant% ‘Q‘?’ gn%vﬁe gls%so& & rﬁ ar ?T@ a’ &hderiber to
sgpataes Mensutfintang] soisodt al ﬁ'ﬁnﬁubl d¥6ate aié ivagslim had ethbegerical

transfe ont.o a human i mmunogl obul i n franmework. The
equipent. e‘s TingHp femirodied by tha ey temperrias ong theeacann obthe dry
cliidepe content. The antibody is 20 expressed from

murine nyeloma cell lines. The cells are renoved with
the aid of tangentlal flow mcrofiltration and the
ree sol t|o Ieane ri ous
TER st eatieE A U dreores iy, Eoubons B o ot vheTheueqlatiage wes

divideatiAfe iR vfa‘lseéelcﬁ%htaﬁﬁné oW mP ﬁ%e@g%tc%ﬁf’{lﬂe' ftée3L UBfng system

The bul k sol ution contaihing t odi es cont di ns
WﬁhS?tandiﬂﬂefreeZ@-dmngﬁtj)pgelycFmﬁ tlne Gohhbnsswarebﬂ@iearataﬂﬁf’c in 30

mw% esC ‘fﬁg SQ({O%I g ésr gxf:%{}#t ? gtﬁ Lﬂlag%ﬁ%f € s%ges First 30

. h(ﬁ@i awdvcy ithén 8 Eb@:sbw L30°C0¢indtﬁ}%11?rlf8f1ﬁﬁ§§ At -167C.Ofhel Rt step was

solution to be sprayed had 8% aggr egat es.

ifmaLdrrmne praesss méthlwe@i B@forimd fore2 k honrs fib20° andeheq1 mbar

FUGRE B e NShan SO BB, o i) s

inghllyi werd (fnlp rpladddylasthe baals. "Bio]yophilates ,obﬂa&ﬁadl’hn this way were
cchar agt.o mannj tol , raffinose, hydroxyethyl
ﬁerézteg ‘i“‘h%"llangiﬁ sehia. obt ai ned from
Si gma- Al drich Chem e GrbH, Germany. Trehal ose cane
from Georg Breuer GTbH, Germany Tr| -1 sol euci ne was
£ ,v.v y 4 PE A ” \"'s)
2005/ 113007 PCT/ EP2005/ 004808 -68 Hen s egg al bum n
| ysozynme (lysozyne), 135500 U ng, was obtained from
TSER¥fninkl (RS CHRBIMBKIBS b tHedHdd GRIPIRN he SAPIBEWefe &@k&@ﬂm a

_calcitonin (calcitonin) was obtal hed from Biotrend
Seifeetr KRB 3090 ay Gififiastiomnetcs (Spifeaty Adwerisbing, Wetthari) i hiroom

with 2°Qntrolled temperature of 22°C. The. Cu anode, Cu-Ko ray X-ray tube with

A= 0.15418 mm (Ni primary filter) was operated at an anode voltage of 40 XV and a
current of 30 mA. After placing of the sample plate in the instrument, the sample was

- scanned in the range of 5 to 40° at a scan rate of 2 0 = 0.05° with a measurement time

of 2 seconds at each angle.
The powder diffractograms were recorded on the SC 1000 V detector with the ScanX-
Rayflex application, version 3.07, device XRD 3000 (scan) or the Rayflex Version

2.1, 1996 (analysis).

Size exclusion chromatography (SEC-HPLC)
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The spray-drying was perfornmed with the aid of a B-290

WONQU5AI13@r ay Dryer supplied by Buchi Labmvp@q:’m@gyomgog
GrbH. The formul ati ons wereygpray-dri ed essentially

in accordance with the description in "Spray Drying
g‘pg@ip h Edition, K Masters, John Wley and
ons ﬁ?nl&énag%%a@% (1991): The spray-dryer is nade up

of a heating system a filter an aspirator, a drying

’1‘%% U ﬁﬁ[ (%-nalyg .one, ture sensors to neasure
[AS R Redregiin g eufssonshified PawIF.a3 B -HPLC was
Vi mdcertal SEOIHIL® o
Fepraved 1s gggp}anpegﬁﬁ?gﬂfgﬂ“?%%ua%&ﬁ%@gp oA e Ccdipany

Ptgal@n Eor ssphrgtion, s LRKAA0PSWX hicolusma{300 o 1P sunk)yfroreieompany
e spray_cylinder

d
T850If BIIRESCRSSh Blepiotds, Sty emany) s poodr By Bbile phase
adipkfeﬂdﬁﬁ) 1y dﬂﬁdl@ﬁﬂfd% %Eh eﬂlﬁsﬁl‘m@@dﬁy&faﬁﬁend%tf ﬁ/ﬁéﬂduﬁﬂ%ulphate

product is caught separ at o passi ng

“[aﬁ dshiyglsatedhand %P%ﬁbm EZI@ GT&\Mlﬂil §5% oetho-physphorie acMeTBe apphed
| Pr od nb
88 SN Y B B 1 e

wlalﬂrdamctedﬁaii p nnd 5v1ﬂih&1e8aiﬂlcﬁ' £ ABRMrrdyNddtESorSREAY 81 (Sggmpany

clL{tl 3%/% 3.33% and 2.00%in 50 to
Agflen smaﬁaaomafsombﬂm company oA RS, waheused to

e{:d}@d{éﬂwfcﬁﬁgnd’t@ér gbout 3 to 3.33 m/mn, the

aspirator flowrate about 36.8 to 38.3 nB/h and the

atom Z|ng a|r flow (AAF) was about 0.67 nB/h, 1.05
b)lt‘lé : This results in an outl et

?%Bé?%?a;o‘gelgpggsgﬁgqs 80-95C. 30 Freeze-drying WO

2005/ 113007 PCT/ EP2005/ 004808 -69 The freeze-drying

was performed with the aid of a Christ LPC 16/ NT
Teguanty clcitenip proteire agardgatenin ﬁ;esteemshmmi pdmedcﬁ-@ NPBAYHPLC

B, R S b o LR 00 HRY TWh g cgmpany

| Agﬂﬂﬂeﬂmosméﬁhﬁngﬂm S8 iRy ﬁ&nmiao%gﬁ any TR Bioscp

o] cgeate t he vacuum and t he el ect’ri cal
%h 19CisECs: Stuttgarty Gﬁmz,ﬂ@ybyvas eed foayhet seppetion. Uk bufferof 0.25

i r anber sol | d content .of

> Eﬁn%eze Irlrly"%ﬁlg & Oltltl oWa\s/\ﬁgedS% ﬂ% indisgh et al.
1993; Ahemalniseadiy artuffe? Bf‘a mﬁlmﬁnq%@gdﬁl ms&a%e AthydRfle and

PllAa% 1[11 fJee e-dryi ng, system

0.TM sodium sulp ate, dehydrated and a Jus ed to pH 6.8 with 85% ortho-phosphoric
acid, can be used. The applied quantity of sample was 20 pl with a protein
concentration of 0.5-2 mg/ml, The protein was detected at. 210 nm with the aid of an
Agilent UV detector. The:software HP-Chemstation from the company Agilent was

used to evaluate the chromatograms.
¢) Residual lysozyme monomer content

To guantify the residual lysozyme monomer content in the reconstituted lysozyme
formulations, a modified SEC-HPLC method (van de Weert, 2000) was performed.
The SEC-HPLC was performed with an Agilent HP1100. A TSK2000SWXL column
(300 x 7.8 mm) from the company Tosoh Biosep (Tosoh Bioscience, Stuttgart,
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10 with standard freeze-drying stoppers. First the

WO 305 0A300%er e frozen at -40C in 30 ni nut esPCTARP2005/004808
second step was the main deV¥ilrg at 0.11 nbar in three
stages. First 30 hours at -40C, then 8 hours at -30C
Grmdlaﬁy)nﬁhd seld fouhé sdparatl&iC. Fol NBe RMfotileSpifRe %ufférnﬁ‘ 0.05 M

%H g&ll ng process and this was perforned f
ydrogrn phagphate dihydeae and i2nbl sogiumn e:hlnrdlesnfmda;lsted to

AALOTRR 40 e B Bl il SR IR LRRE g 25
ngtozppnolteam emcemmdmasf 3-00 hfgllﬁl Vil pAstem wMét&ﬁédZ:ﬁQSO nm with
neans of a spatula. X-ray

n t he, v. Zugy
ERARIL U arEetoe e SevaterAlert Vompationofive the
oe@b&smgi%n&%sﬁﬁéﬂstb%mﬁeewe%& ,;n gg,&iﬁ ed sanpl es, the

saipl’es were tested wt D 3000 TT X-ray
dlffractorreter (Seifert, Ahrensburg, Germany) in a

00 h troIIedte era ure of 22C. The.
@é’awéﬁ} %31%8 fF’EPB’é‘ pblsmongmes xveg qwt(ﬁqd by the

fﬂ[dvﬁﬁg )/neflio'dt st %ﬁlﬂﬂﬁﬁé@hﬁtﬁwﬁé dﬁ%ﬁ%ﬁzﬁéﬁf{s@%ﬁaﬂfly&me

kV and a current of 30 mA. After
selgtpnsewph gprcentrations 0126 gt 5.0thg/nd aand] K0 wpgmBRFor this, the

Aiﬁ%‘ BB@@ rﬁ&ﬁ%?ﬁe asur eoriféﬁgd%ww rc%&wg tQ é?(r)]‘i‘?r o ab"ﬁﬁﬁsozyme
camghieatichl én fievested diahiiad (‘sbﬁﬁlbﬁémrhé&éﬁdﬁﬁ Crﬁérﬂﬁ&er%n{ehﬁof the

1030 V det ector with the ScanX- Rayfl
d&gﬁ?ﬂ* $iozgme foupulptionsatesipd ig é%k@léteﬁtm Q@Ob)as {ssefitile enlibration

T ol By Rl ot chpich P Bl e proein

slglitEP2005/ 004808 -70- a) |1 gGl protein aggregates To
quantify 1g@ protein aggregates in the reconstituted
powders, SEC-HPLC was perfornmed. The SEC-HPLC was
_Eaﬂfcf[é)ﬁmtm,tbt@ﬁ @@%@80 fromthe conpany 5 Agilent.
For separation, a O0SWKL colum (300 x 7.8 nm
‘fromthe conpany Tosoh Biosep (Tosoh Bioscience, _
rmany). .was ed For .t he bi | e. phase
% e Pion, FRRIRECE it bl PRRIcleS ijas dgfegmined
withdhdaid oM imiidet Hded ﬁom%c&ﬁll;b)ﬁ S?fngﬂ -
orl c-aci mgHL{léﬁaag’gthal

t H68vv|th 85% ort ho- phosph eapl
Z d.1Germpnya hbe encesurersnt prindipleds pasleimiaser deflection and a

SR L el s e Gk BBl ot 2 bar anc
bubepleidi dionf sfithe Foeriadsmaiss nnﬁpb;b g Rar-aué{lhsse% BEimeTRe ]t)arhcle size

HP- Chenst at ?n fromthe conpa | ent was used
distribution is evaluated with a. Fraunho er model Two measurements were

performed per powder.

Mass median aerodynamic diameter (MMAD) and fine particle fraction (FPF)

12-18 mg powder was decanted into hard gelatine capsules (size 3) and introduced
into the HandiHaler (powder inhaler from the company Boehringer Ingelheim) for
each measurement. The HandiHaler was attached to the USP EP/throat of the
impactor inlet of the measurement instrument by means of an adaptor and the powder

was released at 39.0 I/min with a suction time of 6.15 seconds. The air flow was
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eval uate the chromatograns. b) Calcitonin protein
WELMGA18607 15 To quantify cal citoni n prot epOT/EP2005/004808
aggregates in the reconstityped powders, SEC-HPLC was
performed. The SEC-HPLC was perfornmed with an HP1100
Joh@BNdd ' ) X
O e Rt s B i R s Epr IR bidiblndt o
®flbpewdsice, Stuttgart, Germany) was used for the
separation. A buffer of 0.25 20 sodium sul phate with a

pH of about 6 was used as the nobile phase (W ndisch
Withahe APSOSD) frobh URY o9l DSTANBY MY LR - dolloHatOf I WARR the
hydr.ogen phosphate di hydrate and 0.1M sodi um

@ﬁﬁ phpaeior ilply dheperdd mathia gotticde dizt QMMABD) Sandi the BEYparticle

AP PP RO, Rl sshhn b T pIRLTY'd e of migne
detenpanation taind the FPE. By 2ndaBd B o Jih%e&ﬁye%ﬁa%§ (ERERGE “ei-off

t 210 nmwith the aid of an 25 Agilent UV detector.
e SR minHPO erand fist jelpase, tunpavwder escinquaportedgiia thetEP/USP

8 oA AR LB S AR he b 2P B oaer
rémecdymelenisokinetic camdittons fonthiching 6 8125t hlebhRoméMSTEY TRe of

f(i/@ém“ ations,, a r%odi fied SEC-HPLC nethod (van de
Fieasuspsh! inaeriymadafive Hansittheougithe apitlapely means of 2 laser

bRk %@%g%rﬁ hh??ﬁmég 'bh gt HE! éQéhPeé T&%I?cg g;g ?%@E g{;tﬂ”énli ght

(300 x fromthe Tonpany Toso
bairiss cThewssylt tained ay 4 cotd ARAAMmitIch30Rich is then converted to a mass

P2005/,0048 -71 Ger.nan was .used for_the
d@%@é‘%&ﬁ%ﬁ thepgs O%EWF%%%)@M%#W%{W)M
di sodi um hydrogen phosphate di hydrate and 0.2 M sodi um
chloride was adjusted to pH 7.0 with 85% -
The raipmg IR ot theaiowdemybichhes beeh ppssadtthtopghin termppilary is

S R e A

offityAgertie oh alBdfiieplartinthe ipacoLItHAETR petidéERhction (FPF) follows
Chenstation fromthe conpany Agilent was used to

the\aly Grateat pbis dmally sapatstetheff oTe depth filter.sThetfive particle fraction is

j . |.0j ubl e. nononer S
A oS Mol TRERDE RS R i BRREFEL IS the content of
poadértseparaied off orethediiterl irptetation t6rBRNGtad fuiiti®n IRpswder used, i.e.,
I sq?ré}/eﬁe ]a%bsol Liti ons wi.ith concentrations of 2.5
e ST eAHedpon e 74Pl ef oFosle/ nd . For this. the AUC of
t he nmononer peaks was considered in relation to the

correspondi ng | ysozyne
Residual water content:

The residual water content in the dried products was determined by coulometric

 titration (Metrohm 737 KF coulometer with titration stand 703, Germany). For the

determination powders were dissolved or dispersed in methanol (Hydranal —
Methanol dry, VWR / Merck Eurolab). The Metrohm coulometer’s measurement
solution (Hydranal — Coulomat solation, VWR / Merck Eurolab) was conditioned at
the beginning of the measurements, i.e., the measurement solution was tared out to a

zero water content. The sample was injected into the titration cell and measured.
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&én entr t| ons in the tested standard sol utions. The
9@’& MBnomer content of the different AGIEBRIGAS/004808
formul ations tested is cal ed@Bated on the basis of the
calibration |l|ine. The higher the residual nononer

Sodilite deteohinatidror mul ati on, the better the protein 15
stability. Particle size determ nation (MVD) The nass

medi an di ameter or the nedian particle size of the

The rﬂokﬁ%ﬁsor eﬂx‘%‘ tc%ﬁl'é]rﬁﬁ 9n tl%g X\Mlé} \Lgr% t?s'éeg% ol%ﬁ{‘ttgﬁfay-drying for

Synpat ech fromthe co
vaBpus seabiitics. Iﬂéhd ensé of BBG IC‘ﬂle'ﬂaltXt)oanﬂﬁ PERRAMES TR aggregate

ne | e i,s hased on Ias r def] ection and a
Cﬁ‘étf"‘i‘ ne5h 2 g‘%ce?mP%% &t the ta iy op eaormplationss bk theeepse of
lﬁbzﬁﬂe ﬁierpel@éeﬁﬁi%b' rr%lcﬁfal %mplﬁfncf‘ ngteﬁr@éeﬁg&%ed a8 tlI Eri&xrﬁor the

he Fourier lens (5 aral | aser
Sﬁﬁhﬂlﬂ' ©f éhss formulatiions. rTltminmmatn\s: excipiets elésmbts&l 1@ the invention

ok UONBIE IR Bl BriFei TR Ay P o e el Ry tions,
am]ogcfub neffwse | ohfulktided | AR1dERE )saécﬁlaﬂt%e MBrdQW6s, Yaitogous

decanted into hard gelatlne capsul es (size and
sqcrharpsfclagigse Jermulations her HaaidgMI bydropyvatled stadoh| formulations

I hei
poriofly o8 rofepHRE RS AT (80 For, PeaealsS e Riluagd with
vaiidatedr sizd enﬂu&tdiw chiofesgr §ghy ﬂieﬁfodo(fSE@HPHé?%Hﬂ? RN ldetection
I#‘gﬁlaé"éaﬂ means of an adaptor and the powder was
( It t Sg’f%r‘fﬁ?tﬁ@ ROWHENs veere diestiteepnstifuteddh wdtra ure water
_The air flow was WO 2005/ 113007
PCT/ EP2005/ 004808 -72 controlled by an external
control board. At |east three capsul es were msasured

for Wth the APS 3321 fromthe conp

TS f?f& S‘%f@ge SeaRility: sedensed, Rmintipns fvers tested fga@@elr stablhty
: o I

oy e rsf“ffﬁée“*e‘é’aﬂ‘%‘f‘*iﬁvé&r ?‘d%*f?{ﬁ'f”éﬁ E A1 b 5% el picity

si mu40Rctide ) in open gDy, a "time of flight"

, dt FPF b f | t

oo e EtelsA pafie el leled fomuledonawerotarsd i abost 82°C
M . ANdt 50 td $3%aeRtivd H@rpe | ng oytc g%a[s@%a?é)f 'ieo%evda% 3 spray-

EP/ USP throat or sa O reac
t hi g Geqlahbratlme ﬂ‘éecgl@s%mﬂs tweee ;ﬂmmﬁled mnmq)meiﬁoweldngc

und etl c C for t

roacu el B A8 ineh e, potdfiqng anc desed g i oy afer dry
per fswrapelfo fhRwdokMsibbut dyoeugh the capillary by neans
of 2 laser beans which record the tines of flight for .

a*deYaqnem diied atoragei stabaliyt selycted tformaulkti@ist were stored at about
30°C and about 0.15 millibar in open glass vials in a vacuum drying cabinet
‘from the company Memmert (Germany) for one day after spray drying
“(vacuum drying). The glass vials were then removed from the vacuum drying
cabinet, sealed and put on a flange and tested for their stability after storage
for four weeks at about 40°C.,
* 3 month stability: selected formulations were vacuum-dried in oﬁen glass vials
after spray-drying (see above). The glass vials were sealed under nitrogen and

~ put on 2 flange and stored at three different temperatures. The temperatures



barrier. The result obtained is a count distribution
WHi20R515300Fen converted to a mass di stri bIRGCT/EP2005/004808
thence to the mass nedi an ag4edynam c di aneter (MVAD).

15 The remnaining 99.8% of the powder which has been

pass edrd HEOAILS I MNarid 40 CATihk fp@wnefs%veré BRAOP thelf §¢£b1weaﬂer
si ngl e-stage i npactor. The action greater than

pin PRC@gPsr ated off by inertia on a baffle plate in

t T. n cle fraction (FPF), follo
t e OBERS Bbnh SO St RS eliotyert Aot Sprey-dRying
dept in épentgbass vidie af ibvet POY:tdnd)oR 4BYAGIHQR hluﬁu&% and 25°C. The
determ ned gravinmetrically. The fine particle fraction

i's cBYVIRTRMERE st fon éhaiostallity affer opownienth sieg dhret exbnths. In

of f t-he total. quantit
pondley g prinhldfont g :Blixahil Belitianch B s BRpér ik aiso
- capsdé¢termifabbylmebnsiefttime GbﬁllngMeasux%ﬁleﬁfﬁSéeea‘Ho%Da
wat er content in the dried products was determnmined by
coulonetric titration (Metrohm 737 |1 CE coul oneter
wth titration stand 703, Gernmany). For the
determi nati on powders were di ssolved or dispersed in
nmet hanol (Hydranal - Methanol dry, VAR / Merck
Eur ol ab). The Metrohm coul oneter's neasurenent 30
solution (Hydranal - Coul omat solution, WAR / Merck
Eurol ab) was conditioned at the beginning of the
measurenents, i.e., the nmeasurenment solution was tared
out to a zero water content. The sanple was_ injected
into the titration cell and measured. WO 2005/ 113007
PCT/ EP2005/ 004808 -73- Stability determnination: The
powders or proteins contained in the powder were
"tested after spray-drying for various stabilities. In
the case of 1g@ and calcitonin, the percentage
protein aggregate 5 content was used as the criterion
for the stability of the formulations. In the case of
| ysozynme the percentage residual nononer content was
used as the criterion for the stability of the
formul ati ons. The innovative excipients described in
the invention were conpared with pure protein
formul ati ons, anal ogous trehal ose formnul ations,-
anal ogous rafflnose fornmul ati ons, anal ogous saccharose
formul ati ons, anal ogous 10 sacchar ose- | act ose
formul ati ons or anal ogous hydroxyl -ethyl starch

- formul ations -partially as reference fornul ati ons. The
test for aggregates was anal ysed with a
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él i dat ed size exclusion chromat ography net hod

‘)c/’ 2OORMBIZY0Mi th UV detection (DAD). For tHGI/EPYIN5/004808
pre-treated powders were f#¥78t reconstituted in ultra
pure water (pH of 6 to 8). 15 Forced storage
stability: selected form;ajxgmrq@§ were tested for their
stability after storage for one week at about 40C and
about 75% r elSPIAXAYHEHE @i10% (w/aplgG l7femulation n open

glass vials. Equilibrated storage stability: selected
formul ati ons were stored at about 22C 20 and 50 to

PeBotefd| with weconueritditivy of aroapé 09 igml Yohiatb®in #PH ¢ 8N cine-
h%gtie% sgqlag-% C&%tl n%a)(eqw libration). The glass vials
fige by 51 MefeHly) was diwied, ifngrpaineratisksk watr (with a pH of

. aRafy g-3yBptd %iﬁgntcd}“ﬂjotsljp 1 Adid ﬁ?et ﬁ)%ext. og?fsahngit gtg%oqﬁi[juvants,

stability after dry age for tour
spracdried/atdesanibied ahove withagplicitiahiof jlvne 58l @CkAsizing air flow of

i ons re st.ored.at about 25 30C and about
a‘%ﬁﬁ@rﬁ &) @Br"ﬁﬁ?} SB'S‘@H“ giolure \ag| 30 jml. Theaegememate pordent was
invadigagdl as Geaibbdgbs@npany Menmert (Germany) for one

day after spray drying (vacuumdrying). The gl ass
* vicles qpsr wedkie wper stovags dtr 7Y trblative akrulmmidsty n@d 40°C (forced

¢ RO et 8). e S reBited goms G rrepptiidipovaer bascarpund
40€.9%36nd R.Mégrégh%b}ésb&dﬁ&e@@ ected formul ati ons were

vacuumdried in open glass vials after spray-drying
* ( $dber gmsvlay’s quudlibyptiensand fous weeke dryadterdgeintlé0°C, the solution
n

[ fl nd s at three
aPFPaRER R the f8Linsbln pordleP Fufonad £ 86 dasreses.

o 20006t bﬂl@ﬂ@?s%ﬁlﬁﬁ’&% DRFRNB weelld z i
40C. The, powders were tested FNSF t he %ﬁg%ggﬁa?ﬁp‘%;ﬁée?@tmn
oREEPATSHTFPM thyFeporstiftad tovelenhad aroynd s %cdggrboates.
formul ati ons were stored after spray-drying in open
glass vials at about 29% and/or 43%relative humdity
and 25C. Th&prdy higingers 3\.@%(&@?@ foRuldaeh "
stability after one nonth and three nonths. In
sel ected fornul ati ons the aerodynani c performance of

Pur& Bz POWSHBTa HRSe ' g b ans.of ti Q .
flight negsurenﬁlat%@n ggléogé@g% gl SeiRpR e ypH d ghycine-

hisuQieEnHBa S5 GONBGIals) was diluted with demineralized 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 with application of cylone I at an atomizing air flow of

. around 0.67 m’/h. The solution volume was 150 ml, The aggregate content was

investigated as described above.

» After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
16.3% aggregates.

* Afier 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.

* After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared

from the reconstituted powder had around 7.4% and 7.1% aggregates respectively.
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-75 Exanple 1 Spray drying of a 10% (wv) 1gd
WO2R05/413097 Pure 1gd with a concentration EET/EP2COT004808
109 mg/ M fornulated in a pH#6 glycine- 5 histidine
buffer (see Materials) was diluted with dem neralized
ok £ér 1 W » § . ) f..100
ng/ m aﬁﬂdcfpingmf}ﬁ eQLng)a erﬁi ggag:f éalg%/m%l? hsg?bqggrjs’jgéaﬁ@gtmn prepared
splrem - thei eeroastitiedc poivder diadverovnd h1RBY isdt 181%faggregates
cyl %g.l at an atomizing air flow of around 0.67
n8FH, ¢ 'sol ution volume was 50 ml. The aggregate
» CONf @Mt a¥B$ md gt | tdi 0
Af ter one mdﬁﬂ?@gggé%%sa?%ﬁg%g %;%: %%&R%eﬁggﬁgl%%ld 25°C, the
huelugiion ypraprted (foni ftbe aechnsttubrdagewdératiid aiophd $.5% and 6.6%
sqQl uti on prepar fromthe reconstituted powder had
ar r?&gtei%.s %)%é'ﬁ *18. 2% aggr egat es respectively.
o AT A fedr 10811 , -d o ' ;- dr 0
o o, S ouths? Wkl AR 08N SERRIGY aha 25°C, the
- r selwhion prepazed fromighe rachnatimteddpdwd@ohaly aforgdt £6% 4d 7.0%
Afa elyfe ega '.% vacuum dryi ng and four weeks' dry
st &rage a 8 elP’he solution prepared fromthe
reconstituted powder had around 13.2% aggregates.
Spray drying of a 3.33% (wv) 1g@ fornulation 20 Pure
| g@ with a conc@myrdringwied%altwimitelidcses ny/ m
formulated in a pH§ kne: hi stidine buffer (see
Materials) was dil Lo L R S o0t (Wi th
a pHof around 7.5) to a content of 33 ng/m and, in

he, absence of .any qther adjuvants, spray-dried as
4.3 TS OSSR 1B grndA) o dsfinsyblined Wate (ridh a pH of

ar8GR7 8). NG 1Bk he il v/ Lh. The sol.ution

vol urre) was 150 tr?‘%y ’ %"e‘“‘gggr egle{'? %is%%fr]l%tﬁta Rae™ éon o atound

105 meinli fguneldtedsin digsld 16 Hgcinehivtidine bifler (sc0MateRa) Were added
rage at (5%relative air hum di and 40C

oo e sl e (it oo tiapund 1) fropeleg of 50 ml

THe il tobRinedCsdd bSrRAnEPURSH U’ﬂi’ Ratri 0
aggregates. After 1 aﬁd 3 rm%?%g'(ﬁé{aor gvgﬁg?gﬁ‘iagg (’"éd 1%

(“H%rﬁlﬁ@m anhpias sprpy-driet @s slesauibed abgreewith agpliGfof bboylohe I at
r it d wader around 4.5% and 4.4% .

on GRS ik hg‘é’s‘ﬁ%é?wed@? o hag i pedoBieIcan s dyshnvestigated as

desdrited@bowd, 25C (3 nonths' stability), the solution
prepared fromthe reconstituted powder had around 7.4%

Thefallowingpegregnte santents wesp cbtrined fur its\WDragNSALlig007

o PhheFoa0 Q?éei%%“é?;?e% storage at 75% relative air humidity and 40°C (forced
storage 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 LS9OP were dissolved in around 140 ml demineralized water (with a pH of
-around 7.5). As the next step, around 4.864 ml pure IgG1 with a concentration of

around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralized water (with a pH of around 7.5) to a
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-76 After 1 and 3 nonths' storage at 40C (3 nonths'
WO2803/113007 the sol ution prepared from t hCT/EP2005/004808
reconstituted powder had ar@pnd 13. 3% and 18. 1%
aggregates respectively. After 1 and 3 nonths’

veluateada S@nl AT hils 3004l sBlutive c@ﬁtamgdi Rodhd ¥ %@d(v?/‘é&adéuvant

the 5 solution prepared fromthe reconstitut ed

O, ARAtidY @uw 3% oy peten, andggas gmay;‘slmeésqsedﬁ;scmhﬁdyabove with

Bhleifiorl ofiont TBPbLRionliBh 3TH Y 2P o0t Br The bRmesme
°°‘“‘°““m{“‘““m‘m”tm°‘fm a?‘é‘”dé”?f S?A’ f"ﬂd oF & 9% (V)
The lopinsseetogpta gonentyerrombimnddor xsms.ytma%e gabiliral osc
\AEAE% ddn%sﬂééfféj ?%‘1 %{o%l da 4’955,%1 re%ﬁ\rfr% %g_r 1t¥ta\£'@ fd"C {forced

arstm‘ag;b sﬂabﬁlltm thel Ecﬂuﬁ@q:rrewubh ﬁ%n?ﬁﬁ%n‘sﬁ*ﬁﬁé&%&fdeﬁh%%und
8‘1‘ /Im forrmulated in a pH 6 gl ycine-histidine
b

g%rg%aéeslvaterl al's) were added and diluted with

od t H of

Vo SO e R B Pl S e ecifich preepres
arfoumthe 9ecotstitujed pdjwdentidd HoumEo, 6%@{1@'@%%%1@%%9 res%ectwely
pr ei.n and vva spray-dried as described above wt

or d érfﬂ@? y?rt%ﬁge At 23°CA3 magnthe’ stabity)y the soldtiapvprepared

arﬂbﬂpﬂg ont

e oo Thtel o o E G i U 3 s P Remenigs respectively.

* addteedand 3an0ﬂ1thm’t siomgé et 4IF3C6(B ﬁﬁ&lﬂﬁ@ Istablify S iRy ﬁﬂhﬁlon prepared
st.abi one week' en storage at

r ot 4119 g/C{a?{‘?t a“id?f badprawrd 11 Groed d.2° taamg@tes r68pectlvely
TS RIMD of thkp om%réﬁﬁeaét nw%oﬁégﬁ% %gv % aggr egat es.

reconstituted po aroun

. Sﬂﬁl&MMDwﬁt@e pcﬁwdcr&m%préy\ﬂtﬁng-ﬁ&ofs pgh.33% (w v) 1gd
M qﬂ} go 4.5 LS90P were di ssol ved in around
RE £ thepnyvdga pisre qstprovined amdeecfnbeérabgvm 7.5).
’ ?g}]l%ent r ?t(%fotﬁE EQdellrrég%’ggp %ng%ngrﬂfug? 8 %ﬁﬁdé&%ﬁﬁ Nag 23.6%

pih Blagioy o the-poinglier cipaglewdigier (see Materials) were
added and diluted with dem neralized water (with a pH

of around 7.5) to a
Spray drying of a 9.9% (w/v) L.S55P
0.1% (w/v) 1gG1 formulation

4.950 g LSSS5P were dissolved in around 40 ml demineralized water (with a pH of
around 7.5). As the next step, around 0.518 m! pure IgG1 with a concentration of
around 96.55 mg/mi formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralized water (with a pH of around 75)to a
volume of 50 ml. The thus obtained solution contained around 9.9% (w/v) adjuvant or
matrix and 0.1% (w/v) protein and was spray-dried as described above with
application of cylone I at an atomizing air flow of around 0.67 m>/h. The aggregate
content was investigated as described above.

The following aggregate contents were obtained for its storage stability:




10

15

20

25

30

WO 2005/ 113007 PCT/ EP2005/ 004808 -77 vol ume of 150

WP 200Hd 13007 obt ai ned sol ution contai ned ar POTUEP20OIIEH4808
(wv) adjuvant or matrix af8-0.33% (wv) protein and

was spray-dried as described above with application

«of AR ORE WecRls @RnAiHIEZ bNY5H Eelétk\%"‘ﬁlpfhuﬁmgﬁ&&@% (forced
nB8/ h. The aggregate content was I nvesti

dedetage eteblémgv@w sslutige prepatashirom the gimegﬂmﬂed: powveéarthad around

0,0 ' for its storage stability: After one
ﬁéﬁ”’ﬁ%@% Storage at 75%relative air humdity and ,
+404T6:f ieCRy’s SAcRnMOEyvaaRl ! bl Weelsh dl‘é%é Qpﬁ}f’f}eﬁférs%ﬁltion

fromthe reconstitut ed powder had ar

agijeraged Bem thafeconstitutgd q:owaqdmdrasomstebv%gggagate«s 8C (3

nont hs' stability), the solution prepared 10 fromthe
reconstituted powder had around 0.6% and 0. 9%

aggregat es respedpr ng ofAfde nont hs'

storage at 25C (Bpn%)ﬁ?%ﬂ 5 st ab )FT}N{V)?J@tsﬁe sol ution
prepared from the rk¥ey) ietildorpulation had ar ound 0.8%
and 1. 3% aggregates respectively. After | and 3

nont hs' storage at 40C (3 nonths' stability), the

4s0g JiS55R werpdissdved imoatouhé 40emd isinitdrhledd pomele(willed pH of

aro 1% % and 2. 2% aggr egat es respect ively. 15 The
aIORES )tf?ﬁ%ﬂlﬁd’x%%%t%&@“&g%eﬁ i pe 1861 gedes ronsenteasionef around
109 g AYDERful &1 RO Al gf fie- BRI gﬁfgéerrtgeevmt aﬁ)ﬁ Were added

The MVAD and FPF o r were t'ermne
a@ib@l&lﬁﬁfbéfdhabweerahzeﬂevawt(mthfa pHef proudd 7.9t & voRmieayf 50 ml.

d th 3. 6% |
G Yoot Sphtei ghvend Bty ey g gpa an 1%
(v Yoottt \ehd LB BrayOdridd ésvue&nﬂeﬂ%ofvewm é}%h%& &Q@l&e 1at

LS55P were di ssolved in ar oun demnerali zed
aggfoyizipgpirlow pfprennd 057 an’ ﬂmr?ale%lg'gyegams:ontmt wexinvestigated as
d‘%myagabg’é’éls m pure 1gG with a concentration of

aroun mg/m fornulated in a pH 6

Thé fa}]onengla@regﬂtm@rmiﬁ were(obeinddbfof ith 8lofage sBlIRy:added
and diluted with dem neralized water (wth a pH of

e wyek’s open \sirageeato? 5% orelative Tie htmidityodtdad0f€d (forced

S Fulp 05 BBimen it Mee SIS b hag arouma
dés’:i%laggtégatbs)ve with 30 appl ication of cylone |I at an

atom zing air flow of around 0.67 nB/h. The aggregate
* 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.
* Afier 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% (wiv) 1gG1 formulation

3.0 g LS55P were dissolved in around 15 ml demineralized 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)
were added and diluted with demineralized water (with a pH of around 7.5) to a



10

15

20

25

30

content was investigated as described above. The
W@IZWlﬁ@O@ggregate contents were obt ai ned HOF/EPRG)5/004808
storage stability: WO 2005.L%91 3 007 PCT/ EP2005/ 004808
-78 After one week's open storage at 75%rel ative air

vblimedoft 50 AN AriQEud diRa®med somtioh 8Fapkd Qfogth(ﬁ %% gIIIQE a%iuvant or

sol ution prepared fromthe reconstituted powder
maty aed 4%, (W/v)aggieeg@tdewas spait-drieaedaiaybed abaveiwith application

of GO 1 A0y LS 81k Shonf b pidb80 DT B THe aseaptsesonteny was

imre@ﬂixgaﬂedéhsﬂ%sc&g;gﬂag@.tees. Spray drying of a 9% (w v)
,[J&S%g@ % (W V) GI formulation 10 4.5 g LS55P were
Fddigwing ag%@%ﬁt% MHWELe ahtatnereloa its ztetagwallabilitj with a

oP the tep, nd 4,

p:h g&l 0@[%&?% oggcgko'gi ?%nre Wgraﬂ)‘h ﬂf%‘i’(ﬁc (forced
f cntaimgtatt&lﬁihtyr) the pbtufio byephred-thin thedicBShshivtddeiovkd? Bad around
I\/ta%g |als wer e added and diluted with demneralized

Wetgﬁte% pH of around 7.5) to a volune of 50 m .
The thus obtai ned sol ution contai ned around 9% (w v)
adjuvant or matrix and 1% 15 (w v) protein and was
spray-dried as d&prayidvgitigatiawes WwARNLESsH i cati on of
cylone | at an ato ng . air flow of around 0.67
nB3/ h. The aggregateg&}(‘!é {‘aﬁg Ghdarmylasiont | gated as
descri bed above. The foll ow ng aggregate contents were
obtained for its storage stability: After one week's
28ped-S56Brwgre dissosdoinedrannd @5 ant dauinedilived amtbrARGh a pH of

toraestabll t he ti.Qqn prepared
m%r omcl%ﬁe réglclz%ng)ft W ﬁ LT 2&4% gl g‘ ggpncentration of
a:aggd 4928 emg/mlﬁfohﬁﬁlaﬁéﬂemd@ﬁlﬁ 6€819¢ihé-RisAline Huffag (§é%uMatenals)
.dry storage at 40C, the Solution prepared from

WPT?ea g Filudede Wltbo@ﬂ@nmhaedawatm dwithsaO/anggif egand<7.5) to a

w10 R 0 SRR 7 e o

matbomnslt 6% (wAJ ppateitend vad spr @Lﬂﬁbdlas%@ﬂﬁa aBfcOwith @ppidation
'%X'” of a 6% (wv) LS55P 4% g‘ formul ation
Y aneierpiang At fpwsef arewnd 6arna>an he3ggtegate content was

Jedn ﬂ%u&%ﬂb (with a pH of around 7.5). As the
lnnextgggtep, arounc}ﬂvs 45 M pure 1gd with a

wingggoegatsfcontents were obtained for its storage stability:
e After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around
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 demineralized water (with a pH of
around 7.5). As the next step, around 38.84 ml pure IgG1 with a concentration of
around 96.55 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralized water (with a pH of around 7.5) to a
volume of 50 ml. Thg thus obtained solution contained around 2.S%l(w/§) adjuvant or
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around 102.8 ng/m formulated in a pH 6

WA0341B0&k i di ne buffer (see Materials) Were/ERI085/004808
and diluted with dem nerali-ged- water (with a pH of

around 7.5) to a WO 2005/113007 PCT/ EP2005/ 004808 -79
nvartixinEndof7 559 iy enh iAed flqutd o aj ‘
around 6% (vv/o\?di )a | uvan?ﬁ%?QE@na ﬁ}x&ggd%M%%EW 519:)% with
appltatipn of slonad at pn ajomizingchin fodesfarolneid). 6D en'en, Wihiehhggregate

| Galih oL |, at t omi zi ir fl f
oBhht 8 fiaBla SV 4BTdd Bord ! Bl ot 2 a0 °
Thefelidwiggbggtegne cagaits hef: GANEd f? it RRoriR! ska%mtgg

aggregate contents were obtained for its stora
*st aber prs, weelgls topen strrage ok 78%opbativet air hgmidity ARYH0°C (forced

re ' s i.ci t.y _and 4 forced storage

S Rafit) W sl Bf¥arel a0 emstited Bovwder had around
r et BUstgieteghtesl powder had around 4.0% aggregates. 10
Spray drying of a 4% (wv) LS55P 6% (wv) I|gd

*f o HER Qe day s ovaguym dspiBR apd feudwesks] dntktoragaaiod0id, e selution

dem j - (WL h H ., of roynd 7.5). As the
next vs@%?ﬁyeoﬁaﬁ@étﬁpwgﬁﬁ?é 4 Ol /f,’ﬁg@'eggtes-
concentration of 15 around 102.8 ng/m fornulated in
a pH 6 glycine-histidine buffer (see Materials) were

added and’ di | ut eWPTHY dYIREh nbP% (W/OdLs¥Per (with a pH
f d 7.5) t o f .. _The th
of aroun ) to 8.0 /\/gb/xg?g(glr%%%ggh% e us

obt ai ned sol ution cont A (w v) adjuvant
or matrix and 6% (wWv) protein and was spray-dried as
ied above with application of cylone | at an
Ogﬁﬂéﬁﬁ 'R SSpIVf I proRhe Sl dengnerglized water(veithor ol of eround
7.6RrAS e MG step0 atoin8 A1, P o 1
fgl | ow ngm_j;lg;ger%egat e 'conétggﬁtﬁgm?\;\é}eg%?gg{lg %ggﬁ%gﬁgﬁl?ns()?ammd
96,5y mpgal afadip a pHhbigbycinnbistidiek beffariete Mantialy wite added

W/ j rumdity d C.(forced.  storage
b Bl S8Rkl ST oo B 3012 0B i o 8 volumme of 50 L.
Thethon sbiainst eclufondeitained afsuat e 0 gﬁ%&ﬂﬂ i %
“?g}r ay drying of a 2.5% (wv) LCSbS/ggW%;{.aS o (W V?ﬁftaé%ﬁd 2.0%
(%/¥)} Piotein paf wes spray-drisd 59 dregribediabsod with applicationnd cyibne 1 at

] Z89 wisf, h pH of = 30 around 7.5).
anrP@Dt Ee %gfdﬁ t)st ep, H@rdg%é ms%’ gﬁe RESISEAE CPYent Was g vestigated as
desentwdriboet.i on of
The following aggregate contents were obtained for its storage stability:

¢ After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
10.8% aggregates.

* 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.

Spray drying of a 0.5% (w/v) LS55P
9.5% (w/v) IgG1 formulation

0.25 g LS55P was dissolved in around 2.5 ml demineralized water (with a pH of

around 7.5). As the next step, around 46.21 ml pure IgG1 with a concentration of
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55 ng/m fornulated in a pH 6
ng%ﬁg/ﬁg?@tl dine buffer (see Materials) WBCEERIOQH004808
and diluted with dem neral i-2d-water (with a pH of
around 7.5) to a volume of 50 m. The thus obtained

agwindt 1|(12r8 mﬁlfmﬁdﬂﬂﬂdb Wna PH S0/op{ytine) hisidiby @ﬁffero(seé/\@Iatenals)
2005/&. dPCT/ EP 005/ 004808 -80 matrix and 7.
79 99 B (Tige wileRd]izad  waform Ewite acplil wéoarmv'éS) to a

Vhﬂuhfib ofeoRh. %‘é'tﬂt{k (ﬂftalﬁé/d M&idn @ty i on@dzq W/") adjuvant or

of around 0.6 . The aggregate
mafie sandg 81386 eydv)j qsetembedd awey espraldriddolab Ochﬁﬁaed above with

re. obtained for its storag
@?g‘ﬂﬁﬁg‘? Cg@ if#é? ZW@&F oy REfprewnsd 8gé n‘at’h ﬂ%%aggregate
wmbﬁtwaSQn%ShgﬂBMﬂés)énMQQ (forced storage
’l'ﬁtabl lity), the solution prepared fromthe

%%Mlng ag@rggqé@ fRrtents weretdained 5 iQ %cmmrmjﬂitgs
e S vac um dr and. f our weeks'
*st or{arg(g&at“% %% & e %‘3&%??35‘9 Flatiysr an bomidiis Fﬂ,d 40°C (forced

rsggﬂﬁgi% ?t?/l?i%]lgq o‘fhe \aéﬂlflllgi@0 %%VI\)/@{/G)@LTE%E% Pé'- cg%%gl{tgf eng\ﬁ?er &%&) around

A8PIEHIPS-50 g LS55P was di ssolved in around 5 ni
dem neralized water (with a pH of around 15 7.5). As
the next step, around 41.43 m pure Ig@ wth a

concentrati on ofSpeayaitpisig 098 300k Lisgspul ated in a
pH 6 gl yci ne- hi st g&ié\;e buffer (see Materials) were
added  and di | ut ed”# PAWaRIeEE fermylalipnnat er (with a pH
of around 7.5) to a volunme of 50 mM. The thus

obt ai ned sol ution contained around 1.0% (w v) adjuvant

9.8r8 b wvesa dligobyd 1(mrm;ndp2m fil deptigeralised SPatal (with ang of
r|be above, Wi th cation of cylone | at 2

@75 S‘ o R Pl pgpaE S o Te@] fidmconoentiation of

araggl ¢g28emeRilt RAtduldesl inny g}ﬁa Sifle Bstid R SHIR ggee Maganals)

above. The follow ng aggr ontents were o
wergradded g ofibged @tlﬁ!bdfrmmyl:ahzdtf water dmathne okl of Gﬂﬁnd 7 5) to a

900 R B 1 v
orr maiixs tmd lﬂ)t?a% oM probasl aad oW sp 1%? _dHda 8% fé@&ﬁlﬁaﬁb%%e with

ay's vacuumdrying and Tour wee

app lfﬂtlé)&é)r}aqy?m I a pe atomizing oir flgw efarendfa; GJ'Z‘mffﬂleThe aggregate
cohRAPRES irékiiftdINRLcribad afdund 8. 0% aggregat es.

The following aggregate contents were obtained for its storage stability:
* After one week’s open storage at 75% relative air bhumidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around
5.0% aggregates. -

The MMD of the powder was determined as described above.

* 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 4.3 pm, and the FPF was 15.9%

in relation to the powder capsule weight.

Spray drying of a 9.9% (w/v) Coupling Sugar
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V\?@:Zﬁﬁ gr:%/i ng of a 0.5% (wv) LS55P 30 9.5% (wv) Igd
PA139570. 25 g LS55P was di ssol ved i n RGIER2G0B004808
m dem neralized water (witB2a pH of around 7.5). As

t he next step, around 46.21 m pure 1g@ with a
concentration of V12DCHN]IRPOHrRGELER2005/ 004808 - 81
around 102.8 ng/m fornulated in a pH 6

gl yci ne-histidine buffer (see Materials) were added

629d #idoubr ddp- ' i7e r. (W,th-.a of:
ar ou%gd 7{,2,% toédg ﬁgﬁ"ﬂ%%’i’ Sgeqﬁﬁ;.agﬁéo f ﬁﬁg %E‘.{gg?h'é%l Sugar)
WEES! d}_ssomdgmmaig@ dal ndrdmnﬂnbra;mmaéénommtﬂ pH aﬂiaroﬁﬁ%l 7.5). As the
trix_an . Y rotei,n and was spray-dried as
o BRI DE B PltestEFib Fonvcartiop afsonnch6 a5 el
forinalead it Pl é1yaitie MlsiRRUARED (6 MleHalo e AIAESIRE Gituted
content was invest |_32t ed as descri bed above. 2]
with | degiinang)izad graserdmdthco pHeok mowet &.5pid aivokehd 6f 50 . The thus
plity: Afte ek' s open storage at
o8 35tuRb Soniaintd srinct 9% D el aptcmalsRomiba 1% (w7
poteipiahd twak, sptdyedisedl &4 HOREB he.
reconstijt tsgd powder hadna?%ﬁﬁ%&d‘fgth%})%}?gag?fe?ﬁ%es.I at an
atemyzing gy qygogﬁroalng_{b@b/a‘r(’w. vihe| pgBipateOcoBBHE (wak \ihvdstiGhted as
dé‘s@ﬁﬁ@d‘a@é{r@n 15 9.0 g LS55P were dissolved in around
280 m demineralized water (with a pH of- around 7.5).
Thasfollnwingsgpregtieon@naunete Sbibdet foPkY fotagShtabilith a
_conecentration of around 102.8 ng/nm fornulatéd in a
* pAE PP TS APt FlgTags ufte relabve alvbhuenidity sind 408€e(forced

a adi ' L heral j.zed te W t H
ofeRtkeanilgh ), Mo B o f T floaytr Rad stouna
ob#QPnageregatast i on cont ai ned around 3. 0% (w v) adj uvant

20 or matrix. and 0.33% (W v) protein and was

spray-dried as descri bed above with application of
cylone Il at hoZ ] [ ] d 0.67

w1 The agorasatDELOOR Gl ClneBuBlC 7,

descri bed above. TA& (wliv) igGhfprmghptiegat e contents were
obtained for its storage stability: After one week's
open storage at” 75% relative air humdity and 40C

51 gl Sohamt s Sbl il 5115 A vor
dissglyred gmateynd 46 sl vmirstralized wesen{erithvept of treund 165, AS the next
steg?ﬁl%'h.h@ a% I%PBI\{I% IgG1 with a concentration of around 109 mg/ml formulated
in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with
demineralized water (with a pH of around 7.5) to a {roluxﬁe of 50 ml. The thus

obtained solution contained around 9% (w/v) adjuvant or matrix and 1% (w/v) protein

and was spray-dried as described above with application of cylone I at an atomizing
air flow of around 0.67 m*/h. The aggregate content was investigated as described
above.

The following aggregate contents were obtained for its storage stability:

¢ After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had arcund
~ 4.9% aggregates.
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of the powder after spray drying was 2.9 m
‘%20&%&308% FPF of the powder were deter m MEYER2005/004808

descri bed above. 30 The MVBb-of the powder after

spray drying was 4.3 pm and the FPF was 15.9% in ‘
*r Afidriaone dag’st é@nmaﬁ@ﬂ af@Fou! Wedti @ stm%%gaax 4P 8 sBfution
a 9.9%( ) Coupl ing Sugar WO 2005/1130

P(Bf? dreageenstinged povider had m)oun@ 312% aggregaits. on

I ai n| n equi t to,
" 88 e BRI Bthr Bithe SRR el Sy orbar At gofion
niprefenidrieima thezedonssitted ﬁowada had mduﬁa 2409 u@egat@ AS
the 5 next step, around 0.518 m pure Ig

concentration of around 96.55 ng/m fornmulated in a pH

6 gl yci ne-hisg Ryt 0 wer e added
and diluted \/\ngqﬁgn#r?gggl/ﬁg )%@Pgﬁ% a pH of
around 7.5) to a vm%(m/u)ﬂgcsnfcrﬂnulaﬁhﬁ thus obtained

solution contai ned around 9.9% (w v) adjuvant or
matrix and 0.1% (w v) protein and was spray-dried as

3.8egCChlifidg @%ﬁﬁc&ﬁtﬁlﬂlr@o% y gédblﬂ%.liéﬂ mgé: é P E,ﬁ%&uggég g%rg were

atom zing al rr flow of "aro
ednir aipynd 2A velsldmjneretizedswatde@ith Hpkd offaestmd 7T$)eAs the next

I te tents were obtained for
st e 0 2800F RS R PR "Rhtatio o sxoopd g3k mel
foﬁﬁﬁiareehmwpmsaglyclhwmsﬂum baRer é@@MJt&iﬁs%eétaﬁﬁaﬂ fnd diluted

blllt ,.the solution prepared fromt

with, gempuer la%waﬁ‘émgh $pld ofraoemd 7. Sbtolalve%rwggﬁﬁ)gml eRhe thus

S
PR A S5 o AT S0 b g
ar@wump(@qdnedadsaiﬁscmheﬁalﬁv@ vEUEpliB&ioBUGREYIoNET 8t an atomizing
40 m dem neralized water (with a

.dj ssolved ouf
ai bf"éffo 9%5 /gA?h? REstseate conieripwas iriesdgateds anilescribed

. abB\k.e IgGl with a concentration of around 109 ng/m

formulated in a pH 6 glycine-histidine buffer (see
Thedfolewiag opgrgate cautdnt vmndohhaimﬂﬁafﬂmﬂd’tagadﬂﬁhﬁ@f al i zed

@ {]Wlthk H of around 7. to a volunme of 50
« TRESE phe iR Siannsiahes 4 st rieatin damit R ARG, (orced
(Woralze by nﬁle%lﬂfﬁhﬁie‘ ag%:gfr&é’tﬁ%ﬁ\&n& 1 tp%glﬁia{)gadlva dund

ray-dri ed as descri ve W app |c
5 gregatesan atomizing air flow of around 0. 67
nB/h. The aggregate content was investigated as
descri bed

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 demineralized 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
demineralized water (with a pH of around 7.5) to a volume of 50 ml. The thus
obtained solution contained around 4% (w/v) adjuvant or matrix and 6% (wiv) protein

and was spray-dried as described above with application of cylone I at an atomizing
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above. The foll ow ng aggregate contents were obtai ned
Wer2008/41300dr age stability: 30 After one WIRKI/EPPRISIN04808
storage at 75%relative air8umdity and 40C (forced
storage stability), the solution prepared fromthe
alreftown F iafouing ) S WA, 'l‘lﬁda&%f feConfen®? aé%{;@sagat%& as Wcribed
aEOOSI 113007 PCT/ EP2005/ 004808 -83 After oné day's

@{ft | i bration and four weeks' dry storage at 40C, the

THE Kl o BRRY S ORI IR A BB oot ng

candlftérooife WEEKS opdii terh@ a0PsAtreBibe aliMBumRlitt ARIN40°C (forced
pr epar ed fromtﬁe recogr?;titut erg powder had1 round 2.&0“:6

o Shyaretehility), the splution trephred fisin thegesqnatitntedquypder hed around
S < v) 1gd@ formulation 3.81 g Coupling
Sut%%%-agérﬁé%ét%i ng syrup (equivalent to 3.0 g Coupling
Sugar) were 10 dissolved in around 25 m

dem neral i zed vvat%g’_l(vmth a pH of around 7.5). As the
next step, . alSWAYIE of 9% [Kur 9 GagelingSupara

concentration of a . formulated in a
pH 6 gl yci ne-hi sti Z?E@%&?&gﬁ fgg‘{é'@a%éeri al s) were
added and diluted wth dem neralized water (wth a pH
ound 7.5) to,a volune of 50 m . The thus _.
1 30 2 e St o ol B CavTane b 130 6 onm)iog Snems) wes
diggolvaliniatoudlch MYIENnEatiRb@WaldR (Fih %fisg? B2 8rotRl 3y5ydRk ?% next

as described above with application cyl one T at
steit o#PYtich 38-84i mlfpwe gl lamithna @nécatmbon. of Thwuad g¥éefatee/ml

£CQO t. i-nvest i gat.ed as.described. .above. Th .
R i M E b ARl T RS Mt R 0P and ailted
with demgeraizad wWatdry(with pHIofARSUNIEES) & PREMn OF 4Vl afhe thus

75%relative air humdity and 40C (forced 20 storage
oblpiged solutjgn comfaingd|ateundZ. plecfyelvk adifivanh artmatrix and 7.5% (w/v)

PREARSAL PR, B RLEM R RS g 1o o

atbmBing air flovadt aroudl ©6754° th. ToY PlzpRYatBUDALent WisahMsigated as

dessgrribue%agcengelfl valent to 2.0 g Coupling Sugar) were

The following aggregate contents were obtained for its storage stability:
* After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around
10.8% aggregates.

Spray drying of a 1.0% (w/v) Coupling Sﬁga‘r
9.0% (w/v) IgG1 formulation

0.653 g Coupling Sugar-containing syrup (equivalent to 0.50 g Coupling Sugar) was
dissolved in around 5 ml demineralized 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
formulated in a pH 6 glycine-histidine buffer (see Materials) were added and diluted

- with demineralized water (with a pH of around 7.5) to a volume of 50 mi. The thus

obtained solution contained around 1.0% (w/v) adjuvant or matrix and 9.0% (W/v)
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di ssolved in around 15 m dem neralized water (with a
WIR20805/8F909Ad 7.5). As the next step, ar ouRETHP20Q5/04308
pure 1gd@ with a concentrat8Sn of around x ng/n
formulated in a pH 6 glycine-histidine buffer (see

pividie rand I veds S{m{}edrwldﬁjd@ﬁﬂbéﬂ histvewith tappBéhtion of cylone I at an
dem, neralézed wat er a pH of around 7.5) to a

aAGBYZing 2Bt %omarounﬁé) th asfh Agaregaigiontanh wag oeiealigaiell as
d&cAbQadYe (W v) adjuvant or matrix and 6% (w v)
prote| n and was spray-dried as described above with
Thepfullowing agpreghtecyntenes werabblained tfornitwdtorg gy ¥aAGH5/ 113007
PCT EP2005/ Q04808 -84 air_flow of around 0.67 n8/h.
%{g‘g’ﬁeﬁ%ﬁ OBFR siorasieal T3%0 delatiymaw chumidite 9ad 498@ (forced
a
: %R}f ess-ﬂsbt?lé },a éﬂg@ﬁlﬁt@otﬁﬁ%ﬁ“@kﬁgf&@&g&hﬁu)ﬁﬁdj)o%glafm{hegound
stldrldgegmegaté&sd rel ative air hum dity and 40C (forced
5 storage stability), the solution prepared fromthe
reconstituted powder had around 9.9% aggregates.
Spray dryi ng gt 9 7.5%
W) g foryar mg YrGgA W@@B{&“}%é%@g
Sugar - cont ai ni ng s;lr"/ubv/(v)slgﬁlvﬁ)lrmntatmn 1.250 g Coupl i ng
Sugar) was dissolved in around 8 mMl dem neralized
water (with a pH of around 7.5). As the next step,
5.86 @uQdupifheSugdit Wn&lﬁlﬁ@slyw pt (eqBivaRAE ?J‘WSa§|(§Ifﬂ1pﬁﬁg Sugar S)
around 96. 56 formulated in a

gqemswﬁmﬁ ps%rpeﬁldq’éo wflemincralized wates (wah QPH/@fraﬁOladd?eﬁ) As the
{
ngf St S 48 M e SIOTRARY o Soholition 8t bilRa 1o me/ml

fosohlateddn aqdhﬁaglymdc—hisﬁdmd bﬂffEP/Qsé&\M@tchs) uvérBladdéd and diluted
trix and 7.5% ( vv/t\é) rotein and was spray-dried as
SeminsEAzsd, He IR 2oip of GBI - tocy Vellenclof 50 h The thus

ob%zhﬁéﬂ gdlﬁlﬁ)nadohtaflﬁéa"ﬁrﬁnd gwﬁ}ﬂ/) gdeﬁ@aﬂﬁ)/ En %Ja %&9‘%&% e]ﬁ'oteln

content was I nvestigate cribe ove

| anfovasospirapydraeshasedrstbadoativea tv\atlwq:phcm:hirmm@dbrfeolr ati dnSatomizing
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ra Y ter one week's open stora
=if IO P arB L 0.g7, it Tl BEErgERie FORCRY AL wcswa&dg@%gesmbed
abst@bi lity), the solution prepared fromthe
reconstituted powder had around 10.8% aggregates. 25

ThefpHowing\agexsgate cantenid werewhthingd fipitsrapragestability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around
5.4% 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 mi demineralized

water (with a pH of around 7.5) in an ultrasonic bath. As the next step, around 4.6 ml
pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) were added and diluted with demineralized water
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9 v) _1gd fornulation 0.653 g Couplin
“Z‘Bg@éma. ning syrup (equivalent to O. SOP%T@R@OEWQ%OS
Sugar) was dissolved in arf¥und 5 m demnineralized
water (with a pH of around 7.5). As the next 30 step,
(véittor pH of brod®difl.5)pamevohwgtd of\$0 ml.aT I&Cthﬁ@diﬁtﬁlﬁéd edtu@én contained
/m fornulated in a

afarlg}fif ?K%?Wvgﬁfiﬁ]gﬂ& BUppigk ande Loni 8 P@ltegl} apgb veaseperstdried as
d&0fibell dbate drithvi hcam&%gﬁi

ground 7.5) topg vol une n%gedqm%qﬁ& {n#a‘ilhﬂ It%glair)l(jé’lgdom
my/p| The angregstst c@nteauwas mlsrmllgﬁteﬁ%; ederipechsioveant or

i x_and % 0% 279 /é 3007, PCT/ EP2005/ 004808

« s s Y hSOtgE ) 0% SR e SOMTIBEN SBGAL (orocd

WistoRagedbilfg], i

of aratna 0% mm&%@ﬁa“g%ﬂa@g recBh ATl Rubf hd fbhng

i A¢&dt ngpmesattsas  descri bed above. The fol | owi ng

aggregate contents were obtained for its storage

stability: 5 After one week'.s open storage at 75%

rel at i Bpragidiyifig 0T &2 ¥ vArey FOSHJIR @ﬁﬁﬁqw\%t[?fs%%cme

stability), the solution prepared fromt

reconstituted powdéd¥héVhlebtngrmulatian, aggr egat es.

Spray drying of a 9% (wv) Coupling Sugar S 10

194w v)lg@ fornulation 5.86 g Coupling Sugar
4.Ggdcfi0RIand 05 05y Lripoltaring wateedibsolved4n 2rdin@aup! hN@enSHsAlized

willy LA B o3 eoongy n'@qv%rs?uﬂ%@ﬂgﬂm ‘,1;!‘&12 %@Huﬁgmﬁﬁ 364
nﬂﬁgﬁ’enﬂgcﬁuﬁr&h'zggm \Q%ﬁa{hoﬁ &19 rlﬁﬁ g0} {r%lge(%fﬂ‘ apH 6

formulated 1n a glyc:lne
g xmlnmdm |baf%1) (see rMatariaie):I wafedadﬂeli Lemedhluwd bnth demineralized

wilG Y PHEG i) {6, oot af hafimic i Mok cbismaes sedion
coﬂtaﬁiéﬂ@&fmﬂm (\?()%E(WN(?VMV&E 0 agﬁ(f( gxg({‘ogg%\% f»ﬁ/vy)pr&éﬁt fld"was

and. was spray-dried aS descr
spragpsitied a5 ideseribed ehoenwith appluanomnﬁnymmg atainratéthizingodir flow

Th t te
of BEBHAE, o o e hgad B Ao G SipE G Eson a° Severibed sheve.
Thadgllogag ag@epdte béies were bt ahaErr it8 Stokdos stibpiege

stability: After one week's open storage at 75%
o After e week’ smnwmtqrygmu 78%Creldtive il humid:tyag&i 40°C (forced

Pk b SR n2chofi i Trehonstiyiraawder had around

0.7% aggregates.

- ¢ 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 réspectively.
» 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.
* 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.

~* The MMAD of the powder afier spray drying was 7.3 pm, and the FPT was 28.1%

in relation to the powder capsule weight. .
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25 Exanple 2 Spray drying of an 8% (w'v) trehal ose | %
WORR05/1130801 eucine 1% (W v) 1 gd fornul at por/EBR045/004308
trehal ose and 0.5 g L-isolegrine were dissolved in
around 40 mM dem neralized water (wth a pH of around

7.5) in %a&'ﬁ?ﬁ?@f‘éﬂ:%% L@%Si’he/ Pﬁdns 44 155 Bucufy ound

4.6 m pure ncentra of around 109

nmg/ M formul at ed i ri"/a(‘pfm)l‘g@] focintetiohi sti di ne buffer
(see Materials) were added and diluted with

dem neral i zed water WO 2005/ 113007 PCT/ EP2005/ 004808

4.08¢ 1(380Phnad 030 STL-BoIRUELe FeR dikRIFEdR! ERAY 9 rﬁpdn?}lmerahzed
The thus obtai ned sol uti on contai ned aroun

waler (Wit PR of aeomng 7. Rl an ohixasgniy bpthohethe nentstepsround 4.60 ml

N M e -

hmt&hhe biffer Gegrvgrtielsy M€ atidoRand ANBEHT WAk GniSeralized water
W?&/é:{ﬂgggd above. 5 After one week's open storage at
I

fraped i) th arviodneg obHmA Gthe(they efgained seinyecontained
arshiP oYy {“Y/)J a@ﬁ@axﬁ rullh :er epa d&gﬁg{)%g/%m Afd was, s gay-dried as

reconstit ar oun o aggr egat
deSpriteed abipye wghdpphczﬁmﬁﬁ%oérwm)l at 90 QR ziAg %ir W Jof around 0.67

%-géjé%leucme 10 0.33% v%? g@ formulation 4.0 g
m aggrreaiesanignt wasigvesiige Q%F%ﬂé?‘é&ﬂvﬁed in around
o1 0
ARl lonf SHRCRSS Sport Srast Rl ot Wik a? AuigfRy BHEG Bproce
n’stomgestabg@), thet dolationoprepmed ftinothe oécoastitued pdAdeBhad around

rrg for IatedlnapH615 gl yci ne-hi stidine buffer
2 R eﬁl s) were added and diluted with

. dwﬂefl %ﬁ@ldhyz’@ Ciequnﬁk&{on( g{%-,g%g;dg? s@#gge 4 20°c hePsotution

vol une of .Thetuso
cpmaﬁedém@ﬂmun@nsmmmw&@ habirowaht. S%raggedgatex and

% W/ﬂ) r ot ei and pray-dried as described
0975 SRAMELERGRE 9 Ry Biveks nalomse at AIGtheysolution
abf, I nt ent
mabsepfiﬁrﬁ\eﬁ‘gﬁgg?g%ﬁgghde?crl befglad %E@é@ggée%%p&gl oW ng
aggregate contents were obtained for its storage
stabi | it Aft e 0 en. st or at 75%
el at | DR ARG R 6P ES ARV BRr p R i ralgacine

stability), the solysbs (iﬂ’vpfg?ﬂafoﬁqm‘aﬁgm the
reconstituted powder had around 0. 7% aggregates.

8.0 g LS55P and 1 g L-isoleucine were dissolved in around 280 ml demineralized
water (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/m} formulated in a pH 6 glycine-
histidine buffer (sec Materials) were added and diluted with demineralized water
(with a pH of around 7.5) to a volume of 300 ml. The thus obtained solution contained
around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as

described above with application of cylone II at an atomizing air flow of around 0.67

m’/h. The aggregate content was investigated as described above.

e After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
5.9% aggregates.
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After 1 and 3 nonths' storage at 2-8C (3 nonths’

WO 2003/113007 t he sol ution prepared 25 fromREEEP2005/004808
reconstituted powder had ar88rd 0.7% and 1. 0%

aggregat es respectively. After 1 and 3 nonths’

oStAf@Jeardl 3 ARktHsSstoRizk B62-85¢ #Phionhg) staﬁlngg Sk %xhg&h preps
prepared fromthe reconstituted powd aroun

a rfEPnl the W@@Qﬂé@bl’%dqf bapawund él@% aggrédatesrespecting]y3

ra at. 40C ths' sta y
od u‘f‘ o?ﬁ‘"fp? St"fargsrﬁ{ ?ﬁ‘? OGRS %t& EB/ ﬁémphwepared
arﬁzmﬂleor 68stififedlpoided )
MVAD and FPE of tho o%ﬂ%@&gﬁ S BREEBY Belegated Hsflifively.
. de%ﬁﬁrl el Zibenghs’ stﬁmeMt/A(D’(bB mbathp oswhahtya,fthe solatioreprepared

|n an FPF in relation
A e enbit i i sl Yo s Hhessgreses espevtivly
Tﬁ’mmﬁﬁi’ PR §O8e po&ﬁe@ér@ﬁe@fﬁﬂn@& a@lcRAL&PAYE.Y)
LS55P I%gvv/v L-isol eucine 1% (w'v) Igd formulation
4 e @lﬁt@r@v@iesaﬁg spsayshymgomet emeat the FPFerhsizn. 7%
rouH%l neral Zzed. water (wth a pH of
aroll of”’og ‘fﬂo erl?la? GBFEEE bath. As the next step,
around 4. 60 m pure Ig@ with a concentration of
around 109 nmg/m_fornulated in a pH 6 gl ycine-
hi st | 8pra¥ dbying of ag 8%e(wE) Goupding Suger e £a40 d.-molducine
diluted with demn with a pH of around
7.5) to a vol ume o}?f‘ﬁé&éﬁ%&%’ﬂgm 198pt ai ned sol ution
contained around 9% (wv) adjuvant or matrix and 1%

E%;// b rotein and was spray-dried as 10 descri bed
s Q@ Colline SpEATTcoRtaiEng syrupyeavizaleniato 48 mConpling Sugdr) and

0.5b g -RbicALRE %r@ﬁéZolvéEﬁ{ gar B%o%ﬁﬂ%;@ﬁé&ﬁ%%&”{((w"ﬁsa pH of

I nvest | gat ed as descri Ove one
aropmh?éb ar awy eliesomib Hathe [ABt thy aexti steph artudd M}ﬁ(ﬁlﬁﬂp&@@g(}l with a

68 BB o A e e
MRRGRRY HeRSaddtd andlilifed Hfh dtinctaffd ¥ @it alp @ 7.5)

weeks® dry storage at 40 solution * pre reg
totwlule@ ohiso mlu'tlh@Itl}uquMnctl adluanm couttaihe® Wongd OLYEY/epadjuvant

oryBin, Ao % b SR S P APy, 86 devibed ribove wit

ﬁem%ﬂ &b Davte ot
:zfr By Orying of 2£t8§$§?%5§%sé5%@8§§%’5}f%% Thé ggregate

némaéweﬁi@at@ B3tpsqribied pbogd  f or mul ati on 8. LS55P
dg%eﬁ é’%& wee Sli%llf'l's‘/:n rsl%famé%r% %"/5 e a&gg a%r I?Hrn%lijtgd %81?0“{3“ (forced

storage 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.
* 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% aggregétes.

Spray drying of an 8% (w/v) Coupling Sugar S 1% (w/v) L-isoleucine
1% (w/v) 1gG1 formulation
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water (wth a pH of around 7.5) in an ultrasonic bath.
WAQ 200% 113007 step, around 9.7 nml 25 pure | g@T/BPIGD5R04808
concentration of around 102g@..ng/m fornmulated in a pH
6 glycine histidine buffer (see Materials) were added

520% Sl gt S SATNE S B L BB Bl n

Oéalalﬁmiﬂucmmvmm éusolwdaummtﬁi%{wmaemdpmummaér (oadhrd pH of

o4 19 Mo i B, AR m Rt ol vl o e T it o

céicentr@lonbfakduntd! 199 md/m? FHiflatld §Ya pA% ggélﬁe-higngme buffer (see
Mﬂ?gr e%]ate content was investigated as descri

Steee gekded agd dijuted swnﬂ»rchegunaahz-ea%mi (atithnaepHabf around 7.5)

e i e T AR A W

o:amm:d and. 9% ¥QO/) epIdtcas - m&ﬂv@%f&@%@s described above: with
apci]§:TI EP2005/ 004808 -88 After 1 and 3 nonths! storage

icgiggicofl eylpam} plsan atpmiiging air)flow o€ aswnd i GnmpyhePhe egiregate
c&ﬁgﬁwaggnfegg Astdégc?ﬁeﬁ%gfr had around 1.6%

aggregates r spectlv %er 1 and 3 nonths'

o stidfiagmeatedBECopen @I@Pdgbsat %8 elatity air ﬁtﬁﬁdﬁ?'aﬂﬁ'@ﬁc (forced
prepared. fromthe reconstituted powder had around

Sts%wbi itg),the, saluiden rrepared Fiom theabsonstitgted fowder hachargund
: 36@)&‘% eosibOrage at 40C (3 nonths' stability), the

sol uti repared fromthe reconstituted powder had

around 1.6% and 1. 8% aggregates respectively. The

MVAD and FPF of the powder were deternined as

descri bed above. The MEEMBPlethe powder after spray

dryi ng aé d t tion

to the E%l\sl\rldgr %%gﬁ??ﬁ&%ﬁ%ﬁﬂé%ég@@ﬁ& fl[hﬂfg]ﬁ% an 8%

(W v) Coupling Sugd® (W} igG) farmubatioauci ne 1% (w V)

Ig@ formulation 5.08 g Coupling Sugar-containing

syrup (equivalent to 4.0 g Coupling Sugar) and 15

1.80 gGrealbsd &l 00 g'lﬁclﬁﬁﬂﬁle@ire?ti Qls¥Sided th eﬁ’()tﬁidﬂﬂ) #Pddhineralized
dem neral j zed water (with a pH of around 7.5) In an

waiet (gdompH Qfa?FWdA%5)tlh@nnétmsomcd:;ath drsathe dext s69, atoupdi A ml

ppORCH it 2 ook RGN 3 48l o il i BIFRUR 4 Bl S giycine-

mm baffeﬁ (sae rmaﬁatep w%[’dj addddihﬁﬂ dituiel \dﬁmd%ﬁﬁﬁérmz%d water
Iﬁ&?ﬂ H of around 7. to a vol une of

4700 soplaccet -aihediuseained ml@n(iw egntamed

'ar@'girdg%d I ed gfgvggts({:r:r [ %ﬂg%é%%w{%gm?tﬁlagd %]a%l S\%@ay"dmd as

described above with application of cylone I at an atomizing air flow of around 0.67

m’/h. The aggregate content was investigated as described above.

e After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
5.9% aggregates.

Spray drying of a 3% (w/v) LS55P 6% (w/v) L-citrulline
1% (w/v) 1gG1 formulation .
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‘&Booimgﬂhl g@ of cylone | at an atom zing air flow of

389 n8/h. The aggregate content waBCT/EP2005/004808
i nvestigated as descri bed al¥ve. After one week's

open storage at 75% relative air humdity and 40C

1§ g d&35P snd Ba@teg i}ttahglhnbv\wdere Hhm%ﬁedl 51 hx‘g’ﬁn(g g@ gﬁrl ®shineralized

[,O cons e (0] er a ar oun %

vl T&’é‘gﬁe@f OPﬁPP%fi l”é}]@ fréla‘gltfgsmlpqth Bseth oextasteap, ar@und 4.60 ml
pOREkES it aSdoRkafRtish of%unglhlg)gzlﬁwlzfi}%g}ﬂg{egr dina g & ' ine-

t he reconstituted powde
higtidine buigerlage Matertals)nwirey adiipdaad] Hidwted \Aﬁﬂkﬁemﬁfelvhhzed water

PARTEF of bl pobiich *Nithestoio bl Theobis soh e wlationontined

afipnd % / ¢ % :
2,070 O Yl B Yt aha G R SRR i o
dessgibebelpyeppithy smdmws of Bylpde § aCan plomizinSaiyatow of around 0.67

it 3k Abflelfic St o I AiiL pt Sesriteatbbete n aoound.
o 40A fibr d@éTweelt@'dpéﬁdstdﬁg@ bt (7!19«’/t lﬁblaﬁw@%lpimnﬁﬁgﬁ%gi i@‘?o(forced

in an ultrasoni c bath t he next step,

i SiFagestaitipDyhe golgtion m’ﬁwerﬂdrfa@mahﬂ chomtionetipdoder imd atound
f or gajl ateld @ PH 6 glycine-histidine buffer (see 5
Materi ars vvere added and diluted with dem nerallzed

e WA er gnid 84y’ B elilibration QHA Four whekst @ stY:ﬁ’l 5@ e Wlution
-The thus_obtai ned sol uti on cont ai ne aro 9% (WA,
adﬂr‘ERPé?ff ogthepconskityedipawdnbiad prqundtl % aggrdgm

-.hed t I t
* o PR St G s Aol R gnd ATy 5 Oy S Brerc R A RS, (e sptution
Theemygt &@attﬁe TeComstianEd PEFddrmg aiduaat ol ag%xéga&est i bed

above. 10 After one week's open storage 5%
relative air humdity and 40C (forced storage

tabilit dJf
Feconst i oy YNing LY 0l CRRAE Subi ol Peiuping
Exanpl e 3 15 Spray m:(w!\glgﬁla‘o&%l&tww) trehal ose 6%

(wWv) L-citrulline 1% (wv) 1gd@ fornulation 1.50 g
trehal ose and 3.00 g L-citrulline were dissolved in

LI BTSSP (PGl 5y EuBpE Y mud

3. QO 8 Incitrublinepuere disgﬁ]vedvm oand @0 mﬂrﬁefraﬁerﬂilzeﬁfwsaérql\kﬁﬂi a pH of
arg‘lgnd J?% %‘1 arg al trrra}sjcl)rﬁg Rsatlhg next ste ngﬂgd 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 demineralized water (with a pH of around 7.5)
to a volume of 50 ml. The thus obtained solution contained around 9% (w/v) adjuvant
or matrix and 1% (w/v) protein and was spray-dried as described above with
application of cylone I at an atomizing 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
storage stability), the solution prepared from the reconstituted powder had around
3.9% aggregates.

e After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 1.4% aggregates,



10

20

25

30

hi stidine buffer (see Materials) were added and

WP PORXH3A0OYh denineralized water (wth a MCHEP2005(004808
7.5) to a volune of 50 m.-%he thus obtained sol ution
contained around 9% (w v) adjuvant or matrix and 1%

o (MW oBE @hlsVadinen \WRvings RhA Youd W &ils sf’cﬁﬁgé Abeec ,QP? \&ution
with application of cylone | at an atom zrng air ow
ofPrepaesdfipto tgrrecostinnal powddrdad gpuad 384 agmtgatts. was
i nvestigated as described above. After one week's
open storage at 75%relative air humdity and 40C
(f or cedSpmy@rAge o$havs WAy Lo SightS | d
fromt heprgco%gtgi t ut ed( po&delrlﬁggd ar o%r?gm'?itgl&ﬁﬁee
aggregates. 30 Spr alPe §wiM) AgGbformubsiopw/ v) LS55P 6%

(wv) L-citrulline 1% (wv) 1gd fornulation WO
2005/ 113007 PCT/ EP2005/ 004808 -90 1.50 g LS55P and

1.95 @@ appling Stigar 3-coeainfipgsylips@qhiveking 1 125 glﬂiﬁ’lgﬂﬁ)g Shgar S) and

3ﬂ mne.rallzed water (with a pH of around 7.5) Tn an
0F elasimimesens dissglvesan aennd 40 e demiesiplized veter fvith a pH of

ormulated in a cl ne- I'née buf
conperdratiah of asgund 186 degimb fietnoildted @ch pHtehglgeine-hidtidine baffer (see

. i £,h f . d.7. | f 50
A Gl e SRR B G R St 79
to(@NORImESf S At TR thid8 bbathe@ Y6lutidh wﬁtﬁl}lg(g %ﬁ%ﬁlﬁ& @:’/rgﬁgg vant

spray-dried as described above wt I cat
orcirabhe apd o} Yea Wi aprteim gndi was Isprayealriedr aurnddsd®ibéd above with

- T regate content. was i pvesti gateds;as
wpfédion Gl R o BRI R i A3y o Wi B G E T assegate
contenaivay mvaitigabedasdiebatibadbdRC (forced 10 storage

stability), the solution prepared fromthe

'arfaaw.lbﬂ{ﬂ m%r&as@xggl%gﬁlg ?Iysr hedl <R tlaféﬁﬂm éoorg]e p&lggiégl with a

~* r 8dEnonptwreks ppeit slorapgdatatBhndative o gyidisy ands40°C (forced

A . ' ui- | i brati and four s' d
SeisPlesIBHRY oo Filhonploples? B s spiss G ol had around
r 8dohaggregtexd powder had around 1.8% aggregat es.

After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution 15 prepared fromthe
reconstituted powder hadE?il%éPe 1. 3% aggregates. Spray
drying of a 3% (wv) Couplin ugar 6% L-citrulline
é% ( WEptRy Idg@igbﬁhﬂlﬁ@di '(w(aﬂv) &:ﬂlal?sgl).g"/@()df iilﬁl-@s&l)euc%qe
ugar - cont ai ni ng equi valent to 1.5 g upl i ng
Sugar) and 3.00 ?@%(‘WN&%@%}H@% ssolved in
around 40 m dem neralized water (wth a pH of

8.0 g trehalose and 1 g tri-isoleucine were dissolved in around 280 ml demineralized

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

glycine-histidine buffer (sec Materials) were added and diluted with demineralized
water (with a pH of around 7.5) to a volume of 300 ml. The thus obtained solution
contained around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was
spray-dried as described above with application of cylone II at an atomizing aif flow

of around 0.67 m’/h. The aggregate content was investigated as described above.
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around 7.5) in an ultrasonic bath. As the next step,

VP 3001 13T nl pure Ig@ with a concentr atpEIYERPRO05/004808
around 109 ng/ M fornul atedogn a pH 6

gl yci ne-histidine buffer (see Materials) were added

- [ i t L ner al 4 r-(Yt.Dy: o
oot 8 el opel SRR A SR lNE wl bl BIg ROrc (rccd
s staregeostalmtify atha ecl utioroprega@dofiosh e mdpnstianéd pevderiad iaround
a&%ﬁ,f\ﬂéﬁvt rotein and was spray-dried as descri bed
alfove " fPETe 8£plication of cylone | at an atom zing

air flow of around 0.67 nB/h. The aggregate content

was investigated as described above. After one week's
open Strstwadrying of 25066G% (witv) velffimbse OBBYdin'y) terishl didihe

(forced 30 stora bi I.i.t y) ,. the solution prepared
fromthe reconsti Sﬁ%%?ﬁé%%%l I‘T%W“‘g?tlﬂi‘nd 3. 9%

aggregates. After one day's equilibration and four
weeks' dry storage at 40C, the solution prepared from
8. rerafeess and tlug itisploweiae vreae dissolyed inl aoehd §40 edalemsneralized

A R T RS o T 8 RS 7

vacuum a ur “wee
pwollghi evith prapantediohfofardund 102CmMptrhlt fakfdlaRaul 8 pH8 %l ycine-
.ar aqun 3% aggr egat es. Spray dryi r]? of a 3% (. vz_
higkidiap iqwéf_e'sl%e&r tegais) vesre radred ed dluted paghyJemigaplized water
- i . : ol :
LSRR 29 6 O BB O Yt v

argund BVMleyhaijum oflimesid a;}mﬁO.BB“/@{fvﬂu)ﬁﬁroﬁlé ai;d g.r)as spray-dried as
en Lall ze wat.er, (w.t a 0 around /. In an-_ .. .
deﬁ?“[‘r‘]?"g*g%’r?i"s “B Wpilﬁ?ém?'r?é cHlope q?ﬁfe?ﬂ atgmizingais flgly off arppids0.67
mb/H Ghebdge dutcl botédd a9 rRakt dafedOfs &@;E(g'llﬂr%g a%ﬁx%f mg/ m

formulated in a pH 6 glycine-histi er (see :
* \viétfter i aalesyeskes opend dothganat % uthdve simhwaaiditgemd 40°€d(forced

wat er (i, t.h H qgf ..around 7.5) to a vqQlunme of 50 .

TRteF s At R iR eBtred S tedaton air Resdeqhgy around
adp\6%eRtgre@itesrat ri x and 1% (w/ v) protein and was a
spray-dried as descri bed above with application of

cylone | at an atomi zing air flow of around 0.67 nB/h.

The aggr e, 15 cont I nvestj gat e

descri be?ggaé’o%r&ngoiﬁ{ieé%g }é‘)ﬁ‘g\i\%ibg O?ﬁ%@ﬁt‘g%b&i’:g@ at 75%
rel ative (e33% (i) dﬁis\meﬁaﬂl@@ﬁ%w‘? 95G1 FrahddRn
stability), the solution prepared fromthe

reconstituted powder had around 3. 1% aggregates. 20
8.5 Gnd'1 g tri-isoleucine were dissolved in around 140 ml demineralized water

(with a pH of around 7.5) in an ultrasonic bath at around 80°C with stirring. As the
next step, around 4.87 ml pure IgG1 with a concentration of around 102.8 mg/ml
formulated in a pH 6 glycine-histidine buffer (see Materials) were added to the
previously refrigerated turbid solution and diluted with deminefaiized water (with a

- pH of around 7.5) to a volume of 150 ml. The thus obtained solution contained around

3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
described above with application of cylone II at an atomizing air flow of around 0.67

m3fh. The aggregate content was investigated as described above.
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S(Fraé/ dr:eél ng of a 2.66% (wv) trehal ose 0.33% (W V)

WO R09XBI3802i ne 0.33% (W v) 1gd formul at i ®CTSER2aP5/004808
trehalose and 1 g tri-isol€®2®+ne were dissolved in
around 280 m demi neralized 25 water (with a pH of

* ar/ofeed thné . wgekP 9o nféh WlokdgRsany sy, t}eraﬁve A% ﬁdiﬁidﬁ?’%dsi@é (forced
around 12, 30 ure 1g@ with a concentration of
arsBRgs sHIEE), thy $ﬁ1u1ﬂ<m m@pmeé droithe redentituted powder had around
gllgfﬁ"/nﬁ%é?%%%sd' ne buffer (see Materials) were added

Wi th demineralized water (with a pH of

o arAftend ahd3)mbmh dpbhl@f@agé at%?&um 139 Haatmtkﬁr Hﬁhﬂ::rg%ﬂd 25°C

sgl ution contained around 3% (w v) adjuvant or trix
alePy. Bownthy wiabdity) dhe sdnuomsepa@dsﬁmayhd réastitsted powder
d v, ion onne Il at an
a?ggnwfpﬁ(glg?? ﬁd"‘fﬁ.bﬁ%@%&%ﬁ%%p 7 h. The aggregate
content was investigated as descri bed above. WD 2005/ 1

1 3 007, PCT/ EP2005/ 004808 -92 After one week's open

st or age>PERY mg i ad-P9% Gi'Y) saenbiaense 0. @ﬁ@(vﬂ/@ﬁa@fﬂéfﬁ ced
storage gt1abj . I m t he
reconstitut ed \J.r/tv lgo?ﬁgﬁlgr%jnﬁm&g?% é)éfélPea Sles.
Spray dryi ng of a 2. 66%(vv/v) raffinose O. 3%(vv/v)

{) oleu;n(g 3%4(@//‘% gi;GI forrrulatlon 8.0 g
BrpRBOEE e Facfose nd L itolesingare dissalupd Byapynd 280 ml
deniinetalilzed 4ehtér! (Wi PRTF |al‘@1fiqc7 %5111 Gh u&ﬁéﬂs&ﬁc Dafif] A%;theé next step,

around 7.5) in an ultrasoni next
arauma?’ ml @wqﬂgGlmlt}a @r@nctg'@atmn phamund memtmgnu (furrmflated in

stl %1%%%?%? tf%n %%’r%slt % sie\gge%‘g‘&e%l diluted with

5

,dmhmmdemar deith rhepﬂl @tza@umtves) to(dWblinfe 811300 Af Atchus

ﬁ%dacﬁ a volune of 300 m. The thus obtai ned sol ution
Ob&% SHupn gonseined Jugundy 3% @dyha@mam ot rraatrixxamin@33% (w/v)

préhelioad o o Rel BNl BRENGAY iichifon RRFoRg T at an

aterhiziny @nflotv aff onad ©. 637’7m3/115 ’Il’(S/aEgreg € cBERhE YAk Snvestigated as

d (ﬁﬂ)ea@é was i nvestigated as descri bed above. After

% ®s open storage at 75% rel ati ve air hunidity

L t ©
R0 S Y s S o

1806 a@gﬂmgaﬂesohaﬁ)@a edifryintBe fdcodstiued Powder had around

hydg starch (HES) 0.33% (W vVv) tri-isoleucine
ggsé)ﬁ%gﬁ@ $1gd fornulation 8.0 g HES and | ¢

tri-isoleucine were dissolved in around 140 ni
dem neral i z_ed wat er '
Spray drying of a 2.66% (w/v) saccharose 0.33% (w/v) tri-isoleucine

0.33% (w/v) 1gG1 formulation

8.0 g saccharose and 1 g tri-isoleucine were dissolved in éround 280 ml demineralized
water (with-a pH of around 7.5) in an ultrasonic bath. As the next step, around 9.73 ml
pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) were added and diluted with dcmineraiizéd water
(with a pH of around 7.5) to a volume of 300 ml. The thus obtained solution contained

around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
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i H of around 7.5) in an ultrasonic bath at
“é&&h&%?bﬁ’@?vmh stirring. As the 25 next SEPEP2GASO04308
4.87 nil pure 1g@ with a ebheentrati on of around
102.8 ng/m formulated in a pH 6 glycine-histidine

dé¢sgfibest abose avitibdpplicaticn) o @/l hedd @ﬁﬁh &t@nﬁﬂ dg af rﬂ%‘é} Stisb¥nd 0,67

. kef erated turbid solution and dilute
B AP PR T o R GELec dspCrsbed dhane?. 5) Lo a

oV S7 ta ned sol uti cn
a?%und 3%% %‘;Jen gtb?%éeh#t ot it aIHIV?( & m@‘d%ﬁ%”?iv&a F orced
prsmregmt@nlwtmahe sqduﬁgm frepetd dFons thedRssstiRRM ﬁthﬁié? b4 bfdund
({/cau on of cylone Il at an atonmizing air flow of
AGBYCEHeS- n8/ h. The aggregate content was
| nvesti gated as descri bed above. WO 2005/ 113007
PCT/ EP2005/ 004808 -93 After one week's open storage
at gs;ﬁpr@gfdmﬁg ofia B.G6Le{valiv) ysmidg 4;9% (@\f/@)r']@leldoleﬁélﬂé age
stability), the s repar.e romthe :
reconstituted pomgieﬁ’ﬁgﬁl‘grl%gh@“@‘@t@% aggr egat es.
After 1 and 3 nonths' open storage at around 43%
elative air humdity and 25C 5 (open 3 nonths'

4. thalb‘iﬂ Ptayyi 0.30hg trédtolavictne yere disseltred imarotuick140 m! demineralized

t ound 11.9% a
waEE oS4 bl ?%g%ﬁﬁ ol |%ﬁa'%§%?§5lfs ﬂ%’ﬁ%ﬁdér%g‘ ‘QFB‘@%IEW With a
coneatiadon H€ afoubid VU8 Wg/mb AR ated ird 3 WK éi%;cme-hlsgdl ¢ buffer
tri-isoleucine 0.33% (wWv) |1gd formJIatlo 8

(seeMategplsh werendded apddited withrigminagalizcd wmn (wutshlar[d{mémund -

| t
7 S5 0135 U P SRR g o
ady.tvepl; or mapixrahdo0.33%ntw/ P p@tdig Ghd Wak f&p@y‘iﬁfé@%td@érﬁ%ﬂ above

' 1 m fornulated in
| W‘S‘f ?BPIFF&E é‘% ‘2?‘?9{? ip‘ fitr &% afopeigingpaie flost 9}“ ammd @.6ded’/h. The

ag@fgadichieRCy 3 ihbe&{(%aféﬁ% B?gcg%la&%im)gat er (with a pH of

around 7.5) to a v The thus obtai ned
Thedplewiog agmgenemedtemsomd oBfMined/fon) itseuiprdy@sthbility: mat ri x

. ggo 33% %11 ép protein and was spray-dried as
dESET PBR ' AHSVRPSRI $1ATA8E At i 104 irdlativt ais\husmidity jand 14086 (forced
adibfas SABiIRY)! dld Dheh FEAHOM B e FBLN oIS (RIGEPARE Sound

content was | nvest | gat'e escr
A B¥raggregatesek’ s open storage at 75%relative air

e T R J—

afrovThe reBotUnRe9pEIAGRd around 0.7% and 1.0% aggregates respectively.

» After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had aroﬁnd 0.8% and 1.4% aggregates respectively.

* 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.

o - After 1 and 3 months’ open sforage at around 29% relative air humidity and 25°C,
the solution prepared from the reconstituted powder had arcund 0.4% and 0.7%
aggregates respectively.

* 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.
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Spray drying of a 2.66% (w v) saccharose 0.33% (w v)

WO 200%00360Ci ne 25 0.33% (W v) 1gd fornul peTmEP2908/004808
saccharose and 1 g tri-isalguci ne were dissolved in
around 280 m demineralized water (with a pH of

TRIIANNS of ol ePRat hEATRA s WRLbegMolde NeX! StLep,
around A Concentration of

. afl‘dmﬂmi\dmd’ftﬂepgﬁdﬂr aﬁefﬁpﬁhyﬂﬂ@ﬂlg\ﬂaﬂpﬂnﬁ gl yci ne 30

sti djine buff (see, Materials) were added and
IT‘[b‘PgQ apf RF erwer e %@ré“rmed(%dewf@eéﬂb@fe ar ound

* CaRb A SR Bl e ey byl Wt P A e B et 85234
Pl

0 irBRA4tionty thepooider capdild tspray- drl ed as VWO
2005/ 113007 PCT/ EP2005/ 004808 -94 descri bed above
Wi th application of conneII at an atom zing air flow

of aro o
|nvest|§%‘g¥ %Of;gségﬁi/"b M a :’%’g‘g%g és"ﬁ‘@we
open storage at 759&>3P/e(vaftvbi/§}1afdi~mhlaﬁbﬁil ty and 40C

(forced storage stability), the solution prepared
fromthe reconstituted powder had around 5 .5.6%

4, (?Q%@@Ptaﬁé 0. ﬁpg aﬂlsere\iblﬂe ¢ ?1 mfol@&f/{h 5%@3&%%9&&& ized

W v) tri-isoleucine mul at 1 on
watero(vgthL@gH Rrfarpind. %5). @stthw ne)et@te@u anonnd mm nal| pme Ilg(ébl with a

colbs b O ot 10RE BGE Kirktoned B e ﬂrm-ﬁawﬁee buffer

(sde@(&teﬁfbltsﬁwére a@@é\fﬁﬂi dlﬂké@ﬁltﬁfdeﬂﬁxﬁe‘rﬁl&eé %teg f( HipH of around
formulated in a IyC|ne hi sti di ne buf see
7.Np @ryolymg o @m@btanmp@ selution cantained arevad 3.06% (wW/v)

adifafl ottt} AR Se @Y reir a3 whS sPrmbai 3o Ssscditgg above
withvapplichfom @jf eydutie TIr atngd atomamg Ar 33% OFaround! ROSINA /h. The

and was spray-dried as described above wth
agﬁi?ﬁ?‘i‘“’&g{“ie%w%"fm?f%“ﬁﬁ*édﬁ degcribed 2hay@i zi ng air fl ow of

TR B T SO S O Mt

s agfieegnt aveekBt @unSstoREe adIM5ed RelakifeOkir iHufhidit bad @0°C (forced
st abi |Itl\; Af ter one week's open storage at 75%

r $PEpep giability), thesolntiop pisrpresfromythe sesanstivted pawdeihad around
s a] 1d é/ test N€ sol ution prepared fromthe
recons ted powder had around 2.3% aggregat es.

. AAﬁer 1 fmdam echoBithad stohage as keuad Q9% reButi®Eair Huidditihand 25°C (open

i‘ ty% {3 Iutlon prepared fromthe
il olgeTOIHIRR RFcpAIE Bomotha raconstibed powder had

a&ﬁﬁﬁ&@%%arfd%@%%g’gi’e%ﬁ%s respectively.

o Afier 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.

¢ The MMAD of the powder after spray drying was 3.6 pm, and the FPF was 58.0%

in refation to the powder capsule weight.
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After | and 3 nonths' storage at 25C (3 nonths'

WO ZBPV113P07 the sol ution prepared 25 from tREI/EP2005/004808
reconstituted powder had arB@ird 0.8% and 1.4%

aggregat es respectively. After 1 and 3 nonths’

st or ag8paly ddfihg 6 Ba DTHELH Ew/vE LBDOP 01386 (WARSRbILERS
prepared fromthe reconstituted powder 'had around

0. 9% and 2. 2% aggretiiedy/degddenmudation After | and 3
nont hs' open storage at around 29% relative air

hum dity and 25C, the solution prepared fromthe

4 0ecbR20HN andtleil pamieiledvist weedisioled th a0dnd 1404n]Fmineralized

R 2 fabimet 18504 mementotap e b mdmurealg i with a
cértent®iol LdfARoRIERR € Sn%g?? Poli\atef G2 S%‘Cﬁrl-g gg@g@%ﬁ%ﬁﬁr{?&uffa

had around 0. 5% and aggregate
(s2o ot ieB) GErdicEPAD 61 @A 4A08demiftrallid waAvEr @fFith #pH of around

7 BRI SR oL bR 08 ot aabiian Popined RERNED 44 /)

7 t) . . - “m S i
e OO WL A 8% A% DG AE v

with eppHeatiopofieidors3 et ag dtemiziganir dow of taneunbiwddr m*/h. The

[ aht. Spray .drying.of 2.66% (W v) LS90P

a@?ﬁ%&% (%)\I/\I/Y‘\g\‘;;\l t %f' ér R &aéelﬁica‘s rﬁfgs‘g'&eg §6/8W v) |gd
Thefollivwaig apgrehRte4oRicttsPEe BbaitkdFoPis Hotakt stabirPuUCi ne
wer e dissolved in around 140 ml dem neralized ™ water

* (it omegkechis epasuptgragesyt. 7586 telatveeitt hutidity ando#df€ (forced
138 PR el Preoes BB g i R aroung

bt hggregafcsee Material s) were added and diluted with
dem neralized water (with a pH of around 7.5) to a
* véiiirad 2a6 3 senthy’ storage atrueungiio%h redativeaiinininsidity end 25%@ topen

aro . Q0% | uvant -mat.ri X _and. 0. 33%
(arstn. ABGA, e 30uioh RERI ol e, epRButied Riytor had
wiatdund 5% et 0.6% apgrepsk@nespebtiddly.an atom zing air flow
of around _1.05 nB8/h. The aggregate content was

* i dMfles d jagd P avpndls’ gtosegq A » reftiverai humidity and 25°C (open

a £ n btain for,ts stor
SPopBfy s it Kol BB o the,fednitgig powder had
r etoarhd 0 Yaand MBI afighopatiddedRblitdlpr ced 20 storage

st abi |H% the solytion prepared fromthe
Th ot thgpewdpowaedeteapingd aidrgcripedmhodegr egat es.

¢ 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 pm, and the FPF was 58.9%

in relation to the powder capsule weight.

Spray drying of a 1.60% (w/v) LS90P 0.20% (w/v) tri-isoleucine
0.20% (w/v) IgG1 formulation

4.0 g LS90P and 0.50 g tri-isoleucine were dissolved in around 220 m! demineralized
water (with a pH of around 7.5). As the next step, around 4.864 ml pure IgG1 with a
concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer
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After | and 3 nonths' storage at around 29%rel ative

WO 200513807y and 25C (open 3 nonths' st abPOTYED2006/004808
solution prepared fromthe 9&constituted powder had
around 0.5% and 0. 6% aggregates respectively. 25

(s8¢ MateritlspRareladdod bt dil e b® Wit lclindhI0A dy 3 Guith laH YParound
ir humdity and 25C (open 3 nonths' stability), the
7—313‘1%‘( FIp Pg%%ﬁ w4 F $ pletaingd spkuitipn gemsaingbawend hE6% (w/v)

2% Al % ates,respectiyvely. The.
a ofﬁ%{ﬂgr 1818& er vveigo');eq erHrr*5 I%gedﬁ %Bd des c,spfaﬁf"e%egl?&\fl&smb%we
with/BRpplicatibe qfovydare Hf dtesin Sfundiying! ik THWVRS afouhdPOb7 3/, The
The D and FPF of the powder were determ ned as

AEFEERIC PRLK R B Vestigpied prescsibed pkovsowder after spray

THY 15 , 58.0% i.n.r.elation
e Tnfe P Pt et

* PETERRO OEcRBAGER stodfe I TBY6 FeliiRY aid ThudniditP &¥a (A9°@) (forced
Lst?)OP O.aga,%( /v) tri-isoleucine 0.33%(wVv) |Igd
f SPHRSF &t HY)4\.{¥E‘} Iytisypsepared Grompthg reqonstituts eewidaehadesreund
dp9sPhs@ebatdd. around 140 m dem neralized 5 water

(with a pH of around 7.5). As the next step, around
* 4A8871 ahd pumanthsyGoragietah around QOTErtatat ialhugfidiey MMNZE°C (open

102. 8 /il .f.0 lated,in a pH_6_gl ycine-histidine
b f‘P%‘?tHE(g%‘ELWém i%ﬂ?'ét}‘i’%?e&a@éd@@nath@ 1gronstiaed peyyder had
daeuie0.3b4 aRch yait ' around 7.5) to a
vol ume of 150 gn?.ﬁ%eg%egg%@gﬁﬁg%ed sol ution contai ned
* apfientiasl ®o%nthe’ stpragacit uxcant 40% iehitive XirdmehiditB@ 1M (bpen

ps Qt ei.n ,and .u pray-dried as described abgve 10 with
- Bh gy PR R obicn Riepdidavom B gcamhiuscoRover had
aa@w@o.ﬂuymdnﬁm.agy@ateag&g@a%fy content was

[ nvest[agat ed as described above. "The foll ow ng
TheddMdyet the powdenwas determingst asidesatitfedmbotes st or age

stabi hitVie, After ope week' s open storage at 75%

* r{éﬁ%ﬂl‘@é of the meﬂl"‘ﬁ? SR %@i‘?"%ﬁ’r%%&m'st or age

The MIIAD hivd FPF Bt ' (Fe?égﬂ&ff -
reconstitut edhpﬁg%Eggeg oun 5&9(%%%%8%?\;&.

* ATheMMABM the povddrsftestprapdeying way D0 ph, 2080 HEFRE Wi 55.6%
air htjm'gli é an 25Cﬂjﬁ$pen 3 nonths' stability), the
SBIE 1‘6‘?1%4‘ BaVEY ePYHls Msigbteconstit ut ed powder had
around 0.5% and 0. 6% aggregates respectively. After 1

and 3 nonths' storage at around 43%rel ative air
huni diprgy dnyiheas@ . 8338 (w/v) LS90P 0.166% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation

425 g LS90P and 0.25 g tri-isoleucine were dissolved in around 140 ml
demineralized water (with a pH of around 7.5). As the next step, around 4.864 ml pure
IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) were added and diluted with ‘demineralized water
(with a pH of around 7.5) to a volume of 150 ml. The thus obtained solution contained
around 3.00% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried
as described above with application of cylone II at an atomizing air flow of around
0.67 m*h. The aggregate content was investigated as described above.

The following aggregate contents were obtained for its storage stability:
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- d

" stability), the solution prepared from
“ﬁﬂﬁ?ﬁﬁ@?itut ed powder had around 0.5% &8T/BPZ0R5/004808
aggregates respectively. Th@8 D of the powder was
determ ned as descri bed above. The MVD of the powder

* afAfker @prayekds yhery swesze2at673% ﬂéﬁﬁvm[h@ﬁang%ﬁdmto%h@fomed

powder W%:l,lgt dgfm ned as described above
b slutign epargd Sipny theirpepnityted. weler hadjaround
thescﬂZPngé@gteSSS 9% in relation to the powder capsule
wei ght " Spray drying of a 1.60% (w v) LS90P 0.20%

. ( vifVer 1tanid-3i reohthslGlorage £.a261%0d(29% YeldtB/E aid miditA bh® ES@(open
0 hﬁQ )({3?0 50 g.tri-isol euci ne were dissol ved
EH%B E@in ﬂ?:f‘eﬁ?lH%?Iamr%aed {tame the( whcenstisnted pofvder had
a@%q0759§)md 604 g%r%&r éﬂ;ound 4.864 m pure
ration o

wWth a conce around 102.8 ng/n

. f d&ﬁmllamda honths’ ptorfigegit weon@-4396 tdlaliveqirtithtigity ¥4 25°C (open
2Q05/ 1 3,007 Eg'gl P20Q5/,004808 -97 (see Material s)
r BoRfhye §tab! <, BURtOR Prendesd Fremathe regonatitised pamder had
a afin@10. 8% aaNg. 694 ﬁ%ﬁ of 250 m . The thus
obt alnned sol uti onacon %Sﬁggg% nd 1.80% (w v)
& thsrpomer was detdntin@Das destriedmbovei n and was

scr.i bed with application of
@?‘Sﬁ’éﬁﬁ engeB%W‘iﬁf&#Ffzﬁmaygmn&Ww %img?ound 0.67

THRVIMADRRd FPFAgE el S HESHIATDEE 35

descri bed above. The foI I"'ow ng aggrega e con
. oKhaMMdH off the pewd¢rafleg spray dbjiihg twiis 5.24¥nh,Sihd CREFPR Qkas 95.7%
ora e at 75%relative air humdity and 40C

Peydeseapplp Wejght. ¢ he sol ution prepared

fromthe reconstltut ed powder had around 2.2%

aggregates. 10 After | and 3 nonths' storage at

ar oufraggying bfia 2\9&6@fsr(wlﬁ@rﬁ,890ﬂ°)0 @836 %26/ v} apadleudine

nont hs' stability n prepared fromthe

reconstit ut ed pombéps/héﬂ%) gBlaop and 0. 5%

aggregates respectively. After 1 and 3 nont hs'

storage at around 43%relative air humdity and 25C
4.375p &n LS80Rpndn §.126t gbiri-isoleucinehwernldissblyad pinepeiuad 140 ml

15 d 7%
AT TN S BEATT D i 1 e A
Ig@hswidetaetoncagthtion ofea6ind’202.808Y¥4n] formulated in a pH 6 glycine-

histidine buffer (see Materials) were added and diluted with demineralized water

&

| (with a pH of around 7.5) to a volume of 150 ml. The thus obtained solution contained

around 3.00% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried

- as described above with application of cylone Il at an atomizing air flow of around

- 0.67 m’/h. The aggregate content was investigated as described above.

The following aggregate contents were obtained for its storage stability:

* After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
1.2% aggregates. _

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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e MVD of the powder after spray drying was 3.2 pm
‘%@%A&Eﬁ%a FPF of the powder were deter mREIERZ005/004808
descri bed above. The MVAD- 29 -t he powder after spray
drying was 3.9 m and the FPF was 55.6% 20 in
or eAfitr bind Dmbhihs NENEES atGROSHH £ 088N ai SR hya B
2 283306 (w1 LSQOPgéO..166%(vv/v) Bt i R0 fd 25°Olopen
0. 330k #fabligid the splution itsepa2&l opb the tesofstitatnd powalsr had
9 drbiid & ! Issol ved . in around 140 ni
dem nera ﬁ%@b%éﬁég%g%shrﬁ%e We&?" around 7.5). As the

The MM$X afjihe poveden tvad d@6kninied RYAGCrib@Abovtt h a
ng/mM fornulated in a pH

caopncentration of around 102.8
'6Q’g‘?%l@mofﬁpwwé¢rrﬁé’wbmmﬁdrs(isgwaa/mzemm s) were added
[ ' ' lized t i £ H of
TR NI RGN SCEERAE Bre S8minetin bt Bl nea
* SOThetMVIAD @nmg)?wdeﬁéﬁ@rspﬁp%ﬁngw& 6W vih, A tHY 8Pk T 39.6%

matrix_ and 0.33% (wWv) proftein and was spray-drie
d 8 &slptipsfo shromasvder eapsulepvéightt i on of cylone |1 at an
atom zing air flow of around 0.67 nB/h. The aggregate
content was investigated as descri bed above. The
f ol | owSpryaegngots 2.66% e 0) ESIEH 63 PRI \QQH-iEcﬁéudiﬁeS
storage stability: WO 2005/ 113007 PCIT/ EP2005/ 004808
-98 After one wedid3% GphIgGblapelation75% rel ative air
~ hunmidity and 40C (forced storage stability), the
sol ution prepared fromthe reconstituted powder had
8.8rolLBaSP andYomypiselratiae werdidissolved a0 drodmd@EONE] demineralized

stt 0 a%le a]t§ roung 253% relative air humdity and 25C
v 85@“6‘ &DH o BAPAL7 S it B tiagynic paa. %ﬂl?meas{rstﬁr,@ﬁamé&ﬂ?’ ml
liis t jati 50/ .
Pe B ARG PO gy A i
higidipe batfer ?sm AMatgridSoveed addedeand dilhtedi whith ydearigerafigsd water
. N t ilit t ti . ed .
DN o2l 13) 1o, Fellimpiafln il i iaingl sbitippicontained
arbui8 AU Do Rent GsResi @l 0/33% Qwe R ld &Qfs@ﬁy‘-’ﬁﬁ%d as
The MVD 0O e

was determ ned as descri bed above.
deserifrsrabgye with eppligation pf aylonadl % .28 apomizifigeriVU® o ndourdR).67

r eterm ned as descri.bed above. The
: mmg%gﬁg%ﬁgg‘%&%éﬁ”a lP‘e'?SngBﬁ"gﬁs afﬂ'ﬂiﬁaj !Wé’é’es. 2 \r/n and
- o t AdteFRine Wesek 5okt sthidgé @k Atsho Rethitvd B¢ IRAWIRY ahd RS forced

Wsetlozga%te ‘stability), the solution prepared from the reconstituted powder had around
2.1% aggregates.
* After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powde_r had around 0.8% and 1.5% aggregates respectively.
e After I and 3 months’ storage at 25°C (3 months’ stability), the solution prep.ared
from the reconstituted powder had around 0.9% and 1.5% aggregates respectively.
* 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.
¢ After | 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 1.0% and 1.0% aggregates respectively.

- The MMD of the powder was determined as described above.
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15 Spra)l/ ing of a 2.9166% (w v) LS90P 0.0833% (W v)
Wii20084] ine 0.33%(wWv) I1gd formul ati PCHERZE0004808
LS90P and 0.125 g tri-isoleuwp-ne were dissolved in
around 140 m 20 demi neralized water (with a pH of

ﬁr@hmﬂh@%}"theﬁﬁ)ﬁd%?aﬁ& bra?rgd?ﬁn %93% 864 m pure

g3 with a concentration aroun

"IfhsMﬂAd?t il FRF af thiel pewgbrywera detehhiied di aescﬁuécf afovés ee
%rw e ad ed_and diluted with dem neralized

t a SEiGRFRY dryimg was 329 vo, enbtheFPTDeRs 58.3%
M in rd1B80ost 1BUB. 9&,@4, n contained around 3.00%
(W v) adj uva(:r:} rrb%?sru?%va%hpo 33% (wW'v) protein and

°vva&ﬁmyndlth%sobt®5geast desat 438 delaﬁ@e/ar Wi PRld WC' @ﬁen 3
of 1c;lﬁ/{lqne [l at an atom zi ng air flow of around
¢ @bgbt@} b MMABhwend 8w, and\the FPEatas $94% in relatlon to

dagehb P& 3HRY, fol l owi ng aggregate contents were
obt aPned fo |€ge§qgrage stability: After one week's

open storage at 75%relative air humdity and 40C
fr om SRESLEBRA iafzfﬁ%%'a% BEXLESHE0 1 86%(eh) tBosdomite
2% roat tve air My aeiy TGP BB " o he
stability), the solution prepared fromthe
8';5 ]?éebgsdaﬂ} %‘131[? gg&:{sp ?@g WRES cglgﬁqul 1?_10/%3@%78805;@ demineralized
WE’;@!T (HBROPHE/HOAREA 7.5)98 afhift@konic B As wgst?%ta%lﬁﬁ? 73 ml

at around 43%relative air humdity a
46 ARk Wl@taa‘l%ﬂﬂcmtﬁﬁontdfermﬂ U02 8rmg/nd farmewlated Gira tphie6 glycine-

had d. 0.5%.and. 0, 6%
O O
(vdtt epliiofiecund 709 36 & vbREhelT306 ml. ”ﬁhe hhs OM% Bolhﬁgn coytained

r after spray drying was 4.2
afg‘fmv&j & (Fovkrsiuvget er @e re<r #drd38 %S(Wd@sumebeamhb'aw epray—'dhed as

YYk¥ad i ng. was .6.1 m

d i he F%ilgof(/\ggmggj\ﬁgﬁ/& in reV I%B ¥ glﬁat yalt IZB@/\?}EPOY’%E@&‘P@‘I 0.67

myki Bietaggte@aBmoatentivys ingestigared 3s 6846w ¥hoveS55P 0. 33%
W/V%tl‘l-l oIeucme 0.33% (wv) IgQd formJIatlon80

JPREKTS gPeny plorage| ab (/S eelelivee aidi Immaitity dnd M0°C (forced

aﬁt@%ﬂgg S%ﬁﬁltw, ﬂ%eéyl%n%rleﬁa%h from the reconstituted powder had around
3.4% aggregates.

¢ After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open

3 months’ stability), the solution prepared from the rcconstltutcd powder had
around 1.3% and 1.5% aggregates respectively.

The MMD of the powder was determined as described above,

e The MMD of the powder after spray drying was 2.9 pm.

The MMAD and FPF of the powder were determined as described above.

* 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.

Spray drymg ofa 2.9166% (w/v) LS55P 0.0833% (w/v) tri-isoleucine
0.33% (w/v) IgG1 formulation



10

15

20

25

30

wat er svvith a pH of around 7.5) in an ultrasonic bath.
WAL 200U R30F step, around 9.73 ml 15 pure PGHERSO0S/084808
concentration of around 10208-ng/m fornulated in a pH

6 glycine histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
géoun 7.5) to a volunme of 300 ml. The thus obtained

8.3 &t -SROR o#idaithdy & dridselencdss (wre) disslvedarin anoumdit 280« ml

330/ . ' -drj ed
o Kk Do 28 SIS g 5 m
Iggilowithi o gomientritiaoD broahid® U0d 80m@fm] Efdnulhdd inl B H 6 glycine-
hiat?(ﬂre ahxér ontlsgt was investigated as de__sc_rl be _apove.

Aftey by &ﬁ?@k tepipish wero pdded and Aiyted ewith idemingralized water
i i .0t th ]
o il 47 5688 005 AR AP g

- argwnsl Y (W2v)adjaget eymbei. andAT.33% (w/a@ngoRin &l Was spray-dried as

t t 2-8C (3 months' stability), the sol uti
s o v o
% 3 j : f t I d 3
R e

* séifisr iogn weakimopah Stooge tah I5Pe celmtivd hivtiRehidioneed 40%T (forced

a %.and 1.5% aqggre es respectively. Aft er
1“@%‘%% é%ﬁ%ﬁ@m ot éd’gg@fegfﬁlé@n(the Fsansiguted pawder hagharound
- thavsagitgane, prepared fromthe reconstituted powder

had around 1.3% and 2. 6% aggregates respectively. 30
* aAffter 1 andddnanthed istonage at kouad 63 % rebutiow aid hadAdityednd!J59€ (open

ahr LAl ty.-and . 25C (open 3 ths' stability), the
%F&?’i‘"‘g% %@%‘Bg’ﬁeﬁ’ef ?Oéﬁiﬂ‘{ﬂhgfep@&go et JECqRstisd prygier had
agroundl 0729 %admessla grapadRely. espect ively. The MVD

of the Eowder was determ ned as “descri bed above. WO

Theddiin) 9 ?@POWQWE@@MMM%@%@%G almﬁa. MVD of tge
i 3. 4 The MVAD FPF
» PPHERAMBIdihe SN Bt inlil e dias TR bt ben aboue.  The

ThYINSILAXD ahidd BPB @R podideivertRefmiiiadi aﬁ QedBiDeBatbyd) and

the FPF was 58.3% in relation to the powder capsul e
* WERGMMAD ofthe powdmraliamspray dryiitgowagkd pin, and iR PF3RAs 58.6%
ri?ll glta'hveta'r hugi dit@/ and. 25C (open 3 nonths' - '
SPAERHPE B e pRE AP YN8 m and the FPF was 59. 6%
inrelation to the powder capsule weight. Spray
drying of a 2.833% (W v) LS55P 0.166% (w V)
tri-isoleucine 10 0.33%xawpl¢5I g3 fornul ation

Production of further powders according to the invention

Spray drying of a 3.33% (w/v) lysozyme formulation

5 g lysozyme were dissolved in around 140 m! demineralized water (with a pH of
around 7.5) and diluted with demineralized water (with a pH of around 7.5) to a
volume of 150 ml. The thus obtained solution was spray-dried as described above
with application of cylone II.

The residual monomer content was determined as described above. After forced

storage, the solution prepared from the reconstituted powder had a residual monomer

“content of 35.3%. The MMD of the powder was determined as described above. The
MMD of the powder was 3.2 um.. The MMAD and FPF of the powder were
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8. SQ&JLSQOP and 0.5 g tri-isoleucine were dissolved in
VP S0P 1 19971 denineralized water (W th aP@d4/BP2005/004808

around 7.5) in an ultrasoniig2bath. As the next step,
around 9.73 mM pure Ig@ with a concentration of
detennel d0des8 9
hi sti di ne buf%éﬂ(ogge Mat eri al S% ‘90% q’élge%gbpﬁ vélag 70.4% i
refatioptte theiomdedeapiswlervedighted water (with a pH of around
7.5) to a volune of 300 m. The thus obtained sol ution
contai ned around 3% (wv) adjuvant or matrix and

0. 33% (W V) prow?daﬁﬁgwmwmﬁjmgbpas descri bed
above with application of cylone I'l”at” an atom zi ng
air flow of ar ouﬂé3% (Gﬂv)ltysjzimne'lfbﬂndg@m:egate cont ent
was investigated as described above. 20 After one
"week's open storage at 75% relative air humdity and

90GCLE0P oo disseltaden St is0Yihl |
{Rj{n@t he reconstituted powder hagblgﬁlgﬁﬁ%%ﬁerp(“ﬁ&aﬁ%ﬁ of

gatiggn uligasaaic !eatan Asshmxhsmp,st & bgezme amourded and

dlﬁée(t)ﬁvfth%egn\{ﬁerﬁlézreggf nl&pfg %ro%ug 21%9 ﬁ% a vmfume of 300 ml.
Theethus obidinsdesblytinadeas hpldy—dﬁEd at& Qlesetibed 3HoRa avith Alication of

gates respectively. The MWD of the powder was
fiedf

m ned as descri bed above. The MVD of the powder

TR £RIduaP nfVofileY | BtehPSvad- fo escrﬁb%&?g&l a5 E Wh forced

powder were determ ned as
Sterpge, iee gsdutétay prapared fropr thy reopititgtedawledhad a agidviahionomer

coisht 52,25 35¢ yiim) B e rRwsS it gfteimmined pedemabedgys, The
M%%gflff%b%w%é% EP200§H%0480M%1&§‘}: 8@8@8 é‘c?owew

determineg asrdeséribet] ebove ThevMALD S80I VE fni, And PdwnplF 239 2!117% in
ﬁﬁ prilallzdvvat (wiith a pH of around 7.5). As th
TeFagR o

EBOW oWeREhi pure 1gd with a
concentration of around 102.8 ng/m fornmulated in a pH
6 glycine 5 histidine buffer (see Materials) were
added aSprayldivingaof a Gﬁ%c{em)mt’iazm/ I lisoléubiden a pH
of around 7.5) t(ﬂ @ V0l Lﬂe of 300 .. The thus
obt ai ned sol ut i SH3TEAVA, ZY‘BP&IHH”E%“(W/V) adj uvant
or matrix and 0.33% (wv) protein and was spray-dried

as_described above with application of cylone Il at
8.h LEPOR R kg iapleudinewersf dissobued dn @rdbifid 288/rhl defitigeralized water

(wﬂﬂ %rlﬁ@ Gt Ht7e§5t in e ultr Qélo%lsct ﬂ)a%ﬁ‘ t Xg th%snqu Ssi?e;): ?egdlyggz%% was
added and diluted with demineralized water (with a pH of around 7.5) to a volume of

300 ml. The thus obtained solution was spray-dried as described above with

application of cylone H.

The residual monomer content was determined as described above. After forced
storage, the solution prepared from the reconstituted powder had a residual monomer
content of 47.9%. The MMD of the powder was determined as described above. The
MMD of the powder was 3.9 ym. The MMAD and FPF of the powder were
determined as described above. The MMAD was 4.1 pm, and the FPF was 29.0% in

relation to the pdwder capsule weight.
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r.gne week's open storage at 75%relative air
“ﬁg%ﬁ)@?{ﬁogﬂd 40C (forced storage stabil it PCT/EPRO05/004308
sol ution prepared fromthe lfdeonstituted powder had
around 4.4% aggregates. After | and 3 nonths’
st or ag8pray dayiognlla 23504 e¥/s} LS%0RaD.63 Yau(wi/ @ tiyisalaetimd C
(open 3 nont hs' 33?) lity), the solution prepared
from the reconst Pared” darmulation ound 0. 7% and
0. 8% aggregates respectively. The MVD of the powder
was_det ern ned as described above. The MVD of the
8B EHSFOR padl g pi-splencineryeraakissalvad in aFdhimd\Ag80Onb deminBYalized

r term.ned as, described above. . The
e £ BHEST e S i ey s Hischeat Hom] shvgomme
whshaddeBFantiagditei8d 68fth mirtrilRed A8 Kidh RepPRYOIGbund 7.5) 1o a
apsul e wei ght. Exanple 5 Production of ?urther

vQleriie of $08 dub r thenthus @btaired; solusion was sBpy-ayied rayideseribéd above
w@hé@%&ﬁ%%f&ﬂ&%ﬁ"ﬁ formulation 25 5 g | ysozyne were
'S oﬁ) veofl |

In-around 140 m dem neralized water (with a

ThpHrasiduala nomothe? . htean tvadi deidrifned hd FEHAREBovZ After forced
er., (wth a pH of around 7.5) to a volune of 150

st%ée, HhresolpHrn wspaed Soms theaesoastitnéed poprdey hatt k eesidig] monomer
' | j ' f | 1. Th
ity DM LRGP )P

Mbid\of. thef pewdérowaed.7 Simer Tge MMIED S EPENoPHRDPEREer were
fromthe recgnstituted powder had a residual nonomner

detegming as desegthed aboye ThoNIVAED mas 306 vt randdiss BRE sasdR.6% in
i ' MVD of the powder was 3.2 m

reﬁfﬁﬁ%@ﬁﬁﬁ“ﬁ%ﬁ@?%@“pomﬂer were WO 2005/ 113007
PCT/ EP2005/ 004808 -102 determ ned as descri bed above.
The MVAD ﬁs 4.0, m %nd the FPF was 70.4%in relation
to the powd&Y 4mngate 3&1%K/v) spicitoniafommgatiin a 3. 00%
(Wwv) LS90P 5 0.33% (W vVv) |ysozyne formulation 9.0 ¢
LS90P were dissolved in around 280 m demineralized

1 grcalsitorini whs digsblved in aremdd2 57 nB)ddniineralizdd WakeTivith a pH of

bhat xt.step, 1 lysozynme was added and
aroundh7.5)Asami I&lelup wi d%ir'Janf:rallgzcdywatery (with a pH of around 7.5) to a

volume of 30 ml. The thus obtained solution was spray-dried as described above with

application of cylone IL

'The aggregate content was investigated as described above.

e After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 4.1% aggregates respectively.

¢ Afier 3 months’ storage at 25°C (3 months’ stability), the solution prepared ﬁ’oml
the reconstituted powder had around 4.9% aggregates respectively.

¢ After 3 months® storage at 40°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 7.4% aggregates respectively.

The MMAD and FPF of the powder were determined as described above. The

MMAD was 3.9 pm, and the FPF was 59.0% in relation to the powder capsule

weight.

. Spray drying of 2 3.166% (w/v) LS90P
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| iy | dem neralized water (with a pH of around
"%%@bfﬂlﬁ%| umre of 300 m. 10 The thus obtREHER2005/004808

sol ution was spray-dried aslescri bed above with

application of <cylone Il. The residual nonomer

content was det ed.hbGb6dwas cdkritonindemhwigoe. After

forced storage, the solution prepared fromthe

reconstituted powder had a residual nononer content

4060 G21.I90P Wer dMBIeL i Iﬂm@gj

des?rl bed above. T‘ﬁfg ﬁ11t5?§(I)\/IVD 0 %Wémﬂ{%gﬁé{z@&mﬁga?eﬂ‘%nh g pH of

MR A# dher:maxbfsteph@ Mecalmm vekest edded nad dﬂuted with

"%ﬁﬁ%g‘?‘?“d S o PRAIBRE 10 hetiem R g mbgihgthus
oltaipicdh gol(lﬁolawas Shrag-avty hs dea8be a3 It %(lt‘P(/ aﬁglliaggé gf’ gﬂﬁgﬁelll.

0 3% (W v) lysozyne formul ation
Té%‘%? Sl Fondentavas inyestigatedeas deﬁcxdvedwbdvaso m

o d I d
* PR AALEk: 7 R LBl ot sohhe prsared om
- adisterbcomtinged g:khedbr\haﬂ brodaaz v @ ggégﬁemgﬁcﬂm?t h a pH

of around 7.5) to a volune of 2 hus
* oMM FeRronthE Ltpage whdS SpBanonths estatilitylethe solotich plepwred from

f Th dual
o ree PRI EabO e g HOuR S bk peBimanTBUE O or

o f afteed mehithsageragé BE40! GlhORhP"
gﬁ:onstltut ed poﬁlder had(ga reglp ﬁmn%n%ﬁgghﬁmﬁwgmed from

efrpeapuitutetbpoyrdsT ad ateungd dvide pggregateiatsrentivabyl as

TT_%E%EUIM%%@ gﬁegﬁi\é‘gger-r?% ﬁgte fasb@qsg?b%d g@v\%@ﬁha l\zg/&]) of the
posalee rivized.6ahay erheTWMW\Eanwappﬁ oF e pRekidr r@ergpfet%i%ﬁncd as

29.0%in relation to the powder capsul e wei ght
desertrd above Te7MPETDEPRODS 1004808he FRB 3vaSpH7aY%s thi yélatipnob the

LS9OP 0.33% (W v) tri-isoleucine 0.33%
po%d/% ?&%&%@ “forrmulation 8.0 g LS90P and 1 ¢
tri-isoleucine were dissolved in around 280 m
demneralized 5 water (wth a pH of around 7.5) in an

uljfj r gs cﬁi’zfé‘yd@'lé(tﬂg of A2.83380 (e L§9@Bﬁ 3§‘Vg(W/y};m(a}pm1ﬁe was
added an Il ut m, n zed. water (wth a pH
of around 7.5) ﬁgﬁ}&ﬁﬁ?fg gofm alioRpe t hys P

- obt ai ned sol ution was spray-dried as descrlbed above

' i cation of cylone II.
4, ZVg nggll’ 3 0.50 g isoleucine were dissolved in around 140 ml demineralized

water (with a pH of around 7.5) in an ultrasonic bath. As the next step, 0.250 g

calcitonin was added and diluted with demineralized water (with a pH of around 7.5)

to a volume of 150 ml. The thus obtained solution was spray-dried as described above

with application of cylone I1.

The aggregate content was investigated as described above.

* Afier 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.3% aggregates respectively.

¢ After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.6% aggregates respectively.

» After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.6% aggregates respectively.
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@g {)f@l dug rmnorrer content was determ ned as

2 bov After forced 10 storage, REREP2005/004808
sol ution prepared fromthe éconstituted powder had a
resi dual mononer content of 47.9% The MVD of the

TpG\MMED whshelpbedei nad deser@ardr i0eecabAY ShovENThe WRI®fof the
$ povvdzr was 2.7 m The MVAD and FPF of the powder
REPE Wab et Me@%@ﬂ%@r%ﬂ?ﬁbﬁv@e mveddr/maev\dqexﬁnﬁed as

d%@gggél}f%ﬁo&gl 'gl%: M@ eﬂlgl tgp lFEE ?(,@,/18)1' Stion to the

powdarichpsalawéightrul at i on 1 g caI citonin vvas di ssolved in
around 25 m dem neralized water (with a pH of around

7.5) and diluted with dem neralized water (vvith a pH

obt ai nenLdpvils dfh 28668 (VA HES0R0. 33 e -l o

with appl i cati dnés QWIVQBﬂcﬂtémaniﬁluP@Ehegat e content
was i nvestigated as descri bed above. After 3 nonths’

storage at 2-8C (3 nonths' stability), the sol ution

4.p5@par e e d aroun
% a%r%ﬁgﬁyegggc% \%F%iéugié% g’fefer S§° tlﬁls O&ng i@i ml
dwln%hze(d:-}ﬂatm(tmﬁi a pHatf drmtnxd)? 5)t inenaMiatbhiebati @Rahe dext step,
e recons

050D .. Lht ! dﬂutﬁg hag around 4. 9%
"5ygPegat el "r‘é@pé‘é tvgith demmeraliged s¢atara(ydthas pH of
ard€id 1.3) matmmnéto@hlsbllhv)metﬁlﬁs 391!3]31%@%&]0 153%6%5& 84 as

the reconstituted powder had aroun aggr eg
dqseﬂwé@bp‘ofewyham@amafaﬁmmp of t he povvder ver e

T R e OB Eeie A B r AT o Vene powder |
o e i T .

V\g 2005/1 1 3 PCT/ EP2005/ 00480
e&P@Qﬁ‘ﬁﬁqudMﬂeahﬁdJﬂomVM‘chagMRs\nmpectd.rdssoI ved in

ar oun r%‘ Sﬁggﬁé}%&té ‘@}\gﬁqt ggabgémy); %@%Wfﬁp%ﬁ% from
atitasconssituttd' poinldr Wad Stousd 969 085 Slabek EhpbBREy. (W Lh 2

pH of around 7.5) to a volune thus
oHiflar A aepniley’ $tarage atedd® @F(B anyorths’ athbility)l écsoliitith prepaced from

B B0 R o SRR,

Yo

~ The MMD of the powder was determined as described above. The MMD of the

powder was 2.5 um. The MMAD and FPF of the powder were determined as
described above. The MMAD was 3.5 um, and the FPF was 60.4% in relation to the

powder capsule weight,

Example 6
Freeze drying of a 5% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) was diluted with demineralized water (with a pH of
around 7.5) to a content of 50 mg/ml and freeze-dried in the absence of any other

adjuvants. The solution had a volume of 50 ml and was distributed in commercial 2R
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After 3 nonths' storage at 2-8C (3 nonths' stability),

W 081 13008n prepared from the reconstit uPET/BRRBOSI004808
had around 3. 6% aggr egat es l0gspectively. 10 After 3
nonths' storage at 25C (3 nonths' stability), the

visls|before frepreafigingdThe OyophillRaterwaopshtitisdiad tIi’é?Eﬁebrial%1 Eg means

round 3.9% aggregates respectively. After 3 non
O%WP arﬁltﬁlﬁb@t{@%‘iltﬂﬁtdﬁémbﬁlabwﬁi-ty), the sol ution

THe gggfggﬂe ESRE: o) ST EANSS Ld MG AMAGL had around

gr egat es respectively. Y6f the powder

* Wit etne rwickedopen stosipei eThogieMAyve IR emMBiPfant N C1Forced
2.6 gm The MMAD and FPF of the powder were

powder was. .
d StOFAER; S%&Itﬁ):a thegwdetiangpreparpd from theedumitiduted posider had around
ang sb S 47.3%in relation to the powder
cggsslﬁgg%{%? Spray drying of a 2.833% (wv) LS90P

* 0 Adedohwidey’si @ildustiohCand oul -wWeRId dy/ s?faragea he4d@Nithe solution

fornuleati on 4.250 g LS90P and 0. 50 I sol euci ne 'were
dPEpgied & thedeconsitutedarderbad arennd 1%3% aggeagates wi t h

. 5) | | ic bath. As .
o A 8o GAEH Dbeulmp el B Mok VARED e Rtae b A0i i polution
dprepared diton? the re@ietitufedipolvder Rad fbuRl PLOY aberdzaid tO a

vol une of 150 ml . The thus obtained sol ution was
spray-dried as descri bed above wth application of

cylone Il. Thepag ?ls@l{ | nvestigated as
descri bed above. géA erge%&r?gﬁﬁ%/@%ﬁr“é@g at 2-8C (3
nont hs' stabi | ity)0.5%{e/9dgGl ifemmpategmar ed from the

reconstituted powder had around 3. 3% aggregates
respectively. 30 After 3 nonths' storage at 25C (3

- 2.708 ndnnitsl whiel dikblvedtilCrs@id o gﬂ #@@%&%ﬂf&@gﬁs(&iﬁ?a pH of

reconstituted powder had aroun ggrega
arquadpk ek iAsdhe nextsgters 2.8 miynird §8G s withag eormtntéon(&F around 109

ey R T
dembisipslided wedter. (wi@ ﬁg@ﬁbﬂ 82R8d 75y To BPESer: %qdﬁpﬁglnall %Re thus
er escri pe

- The MVD of the po was determ ned as
obainsdesolutinn eautringd eeund Yo\l v/ Wasdj@vadt or ratex MuAD. SH0(w/v)

e, A SRR AR5 e s B0 5 RS

. abow. (The lyphilisate 0ap3yptphiliell dhtthe SR vials by means of a spatula and

25

30

further treated as described above. 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
stdrage stability), the solution prepared from the reconstituted powder had around
34.0% aggregates.

* After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 11.6% aggregates.

* 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.

Freeze drying of a 4.5% (w/v) LS55P
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ch)raa/ drying of a 2.866% (w v) LS90P 0.33% (W v)

WQ 20¢5bI380%1 ne 0. 166% (w v) cal ci toni n f opoa/BR20WS/004808
4.250 g LS90P and 0.50 g tnip7isol euci ne were di ssol ved
in around 140 mM 10 demi neralized water (wth a pH of

around 7.5) in an @1_5%@59}8531%5{]%1“ the next step,
ed and di

0.250 g calcitonin was a uted with
dem neralized water (with a pH of around 7.5) to a

| h | ned. sol ut | .
23810858 A0 aBlep Iy WA 8 BRI it o it o

argyldo?8). s fheencap gep,ans enlCaitt §pG1 j j e
B UL TR0 M 8 lgcr%gigrgetﬁ;é‘t 5 #gund 109

mg@ %ﬁg‘ﬁ%ﬁ g&? 2 p elycine-histidine buffon(spr Matarialh) fwas wilutedewith
dedRRERRAc Whier (PRSI g?%rooﬁ{nﬁgfifbo%?ﬁ% ' S8 Sl The thus

respectively. * _
obtainech soluambonthingd ardund &8%UW/ON aljudBR R dnithiRnd 618% (wrv)

reconsh({}ut. dogovvder had around 3.6% aggr egat es ]
Prptei, 41as; gf‘g‘.‘t Ap cepmergigh2Rsvialst endayes dteezodtiqd3as described

abbRaLTHE TyopRilikdth Wak. 1ybRLSR! L4 ared from. 20 the
reconst iyt Et ed p%éﬁﬂgﬁ%r*&uﬁg%{)g@%a%%aﬁ gta spam.'ﬂa and
ﬁlﬂ’é@p&_@ﬁﬁd/ edsy desthibedvMboué. The gpvelare wostcpte ek Ninvedlicatkd as
de%%ﬁ)%%de above. The MVD of the powder was 2.5 pm
e and FPF of the powder were determ ned as
Thedslewing dgadegrte codibsts MPOoMaTed for i i 0F was
60.4% in r%:@gti on to the pomderéé?%%?ges\t}é@é t. 25

* ER8fprac everkiseopsndstyagg abf75% Sélatiw s} HugGlity endnal0st i(Gced
P, Lt h oa ncentratjon of around 109 !/
f%é%ﬁf’ g‘?@‘é‘%nalg Saﬁ? 1 JysRar gO@dLﬁ Fesepgithied Bﬂg'g@rrha@saéeund
MBSEr dgkepatésps di luted with demineralized water (with

a gH of around 7.5) to a content of 50 ng/m and
* fAHezaugidpes eqnilibrationrmdriour wheeksydrptsiteage adf0iCaticssolution

T ' vol.une ,of, 50 ni was di stri buted
i ﬁ%%% %@?@F p%%“%‘%ﬂ #RYde ﬂ@@ﬁ?ﬁ%@@@ﬁe@e@ms
. - ARG oficadd D . 7 ke _
I yoph(?kl1 [ sagfd ?é]dﬂth ﬁle__ ;R \Z/Eiﬁlgftfsﬂ%{jg?rkesaﬁg étggggla{s%gt%lj I?%e%%mn
fRIEpaTed frpmdhe sepongfituted powlerhadzovmd T2 mgruegat e

content was investigated as descri bed above. After
one week's open storage at 75% relative air humdity

and 40C (f orfaeebe drying of a 4.5% (w/v) Coupling Sugar
0.5% (w/v) IgG1 formulation

2.25 g Coupling Sugar were dissolved in around 40 mi demineralized water (with a
PH of around 7.5). As the next step, 2.3 ml pure IgG1 with a concentration of around
109 mg/ml formulated in a pH 6 glycine-histidine Buffer (see Materials) was diluted
with demineralized water (with a pH of around 7.5) to a content of 50 mg/ml. The

thus obtained solution 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 further treated as described above. The aggregate content was investigated

as described above.

The following aggregate contents were obtained for its storage stability:



V? ?@ﬂé?%? §tablllty) the solution prepared fromthe

Q Wed powder had around 20. 5% aggri¥gBEP2005/004808
After one day's equilibratit¥-and four weeks' dry

storage at 40C, the solution prepared fromthe

or e&sﬁﬂsomd weelds poen estorhgel 2t 76%N ebldbre 386 B@iﬁ{cﬁ@aﬁxﬁﬁ 40°C (forced

uum dryi ng and four weeks'
st ?rﬁﬁ%sqg"t“fi%ége F%‘é‘“g’a PERPRER fram the kepenstitnted mw@qtélad around
r e Mslpbieghted powder had around 12. 6@6aggregates
Freeze drying of a 4.5% (wv) mannitol 0.5% (w v)
*| gfditerf enenday?s equililirfatian 26d donmmeékso |dry\@tbﬁ1géla$3mf’® eghel $dlution

around%ﬁg dem neral i zed ter (MAth a pH of ar ound
S oGl Bower hadguond v paresptes

.C [, r (+) pH .
i yiﬁnﬁ?ﬂﬁﬁé"’ﬁ?“é‘f‘ﬁﬁ%‘ﬁﬁfﬂé puicRedhy, 4810 a0ty gfipppion
wirrépareiisfiom dheatecamstitwied powdtmltah aiibljﬂ&ll@% ag@dpdles/. 5) to '
a content of 50 ng/m . The thus obtained solution
cont ai ned around 4.5% (w v) adjuvant or matrix and
0.5% (W v) 20 protein, was distributed in comrercia
2R vials, and was freeze-dried as descri bed above.
The | yophilisate was |yophilised in the 2R vials by
means of a spatula and further treated as descri bed
above. The aggregate content was investigated as
descri bed above. The foll owi ng aggregate contents were
obtained for its storage stability: 25 After one
‘week's open storage at 75%relative air humdity and
40C (forced storage stability), the solution prepared
fromthe reconstituted powder had around 34.0%
aggregates. After one day's equilibration and four
weeks' dry storage at 40C, the solution prepared from
the reconstituted powder had around 11. 6% aggregates.
30 After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 6.2% aggr egat es.
Freeze drying of a 4.5% (w v) LS55P WO 2005/ 113007
PCT/ EP2005/ 004808 -107 0.5% (w'v) I1gd@ formulation
2.25 g LS55P were dissolved in around 40
demneralized water (with a pH of around 7.5). As the
. next step, 2.3 M pure Igd wth a concentratlon of
_around 109
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5 ng/mM fornulated in a pH 6 glycine-histidine buffer
Wee80Mi13007al s) was diluted with dem neral i geg/pr@bEs/004308
(with a pH of around 7.5) tmea_content of 50 ng/m .

The thus obtained solution contained around 4.5%

(W visdistivant or matrix and 0.5% (w'v) protein, was

di stributed in comercial 2R vials, and was '
freeze-dried as described above. The |yophilisate was

I Ll in the 2 ials. b ¥ f t ul d
EPIAG s b o TER e S gsiion o

cont exdipieMs cbMpesinl S ik 1.Ihe:
foll ovvi% aggr‘ggat gggg%%e%?sl’aeﬁgﬁ%%f%cﬁg‘gﬂy s?cgirc Epgusve selected
st or Hgw the gpopeungds: After one week's open storage at
75%relative air humdity and 40C (forced storage
stability), the solution prepared fromthe

r ecohdtO-tinketDpGaldatcHARste WatldRstrosky 2. 5% aggr egat es.
AfteL’ ong day' s equilibration and four weeks' dry

st or x4&- f‘k%%’@‘_ -Glursacehgrasei(glncosyt syssosedt drr om t he

V.4 OWHE d 2. 6% tes.
o o RO e 0 GG b coie: ary

storage at 40C, the solution prepared fromthe

recoa?@ti ed powder had around 1.2% aggregates. 20

Fr ee at]‘itu%ﬁrgc PIgty 506 (W v) Coupling Sugar 0.5%

(wv) 1gd formulation 2.25 g Coupling Sugar were

di ssolved in around 40 m dem neralized water (with a

28. phoviter apcuding 1o SJaimAl, dhhencreiced S Bl itZodtalfls IB&hSicrose as

| gd a _concent.ration of around 109 ny/nl
for ntll}%%cgl&ar%e erﬁ’ﬁhge'gl yci ne-hi stidine buffer (see

Materials) was diluted wth dem neralized water (W th
a,pH of around 7.5) to a content of 50 ng/m .. The
. PhuUovslst apeprdingdoutliabn % ehmicteeitediowng the et Whvipient is a

ai s oG oR s Rl IpbeitpRo e g Behacons, "7

freeze-dried as 30 descri bed above. The |yophilisate

S ophilised in the 2R vials by neans of a spatula
\g%d ﬂp&‘fdgﬁ eccPrding 4o ens @bsClimed abole chiimeresiget agather the

CoNteibsub@se bONESE;! s, descrjbed above. Th
fol I ow Srlllg aagrgggﬁlgg@tgn 3%?‘3(“&358{"@8@8%8“?8? 1o 'S%P"Wder-
storage stability: WO 2005/113007 PCT/ EP2005/ 004808 -
1 'S open storage at 75%rel ative

‘ $8P ﬁ]fter o&e week' . age g .
atr "RUTFURESPTYRE tadaaipy &y ehracterized in that it contains a mixture of

glucosyl sucrose and maltosyl sucrose.

6. Powder according to Claim S, characterized in that it contains further mono-

-or disaccharides as additional excipients, preferably fructose, glucose and/or

saccharose.

7. Powder according to Claim 5 or 6, characterized in that the total content of

glucosyl sucrose and maltbsyi sucrose is at least 25% (w/w) of the sugar

content in the powder.
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V?(é%rﬁ%e stability), the solution prepared fromthe
9R¥1130%7 eq powder had around 5.5% aggr eRET/ER2005/004808

After one day's equilibratild@-and four weeks' dry
storage at 40C, the solution 5 prepared fromthe

. 1 dcoRewil¢rutceskdpeClalin g, dh@dofrAeH % ARPHRIRLSRStive content of

After one, day's vacuum drying and four weeks'™ dry

st or 5‘680%’11 suerese @Re glegosyl sieroser ispatr keastf I3m(whe) of the sugar
I eCOoRStedt i 8 er had around 1.5% aggregates. WO
2005/ 113007 PCT/EP2005/ 004808 109- dainms: 1. Powder
contai ning a pharmaceutical active substance and a

| ' f,. i pi ent I Si t | t 1,4
o bR eingd kbofie F (daipel de ik cliemerasiond emvhitane ofher
(1 act e oS afafind, RAE pepie AR SOLE:Fapepc oo, @ polymer

(lactosucrose); 1,4 O

(gl ussria phaonaselicallyraccdptabl©sali.nked

3 u-d u-saccharose (maltosyl sucrose) 10 and a
further excipient. 2. Powder according to Claima1,

cherpowdsriacestding toh@laid 1o, CARMLA] S e
sacchar gse der id\%at i ve% i5 3@%@&%%% %gtéégaz;{% ﬁgﬁ?‘% a&d%{:l%rlﬁally
2, cienfaies dlestgne amineaacid be oo peptidexasi ai axeipi¢, éharacterized

nonNQ;s i saceharide...preferably. ..l act ose agnd . )
sacgﬁa@%tsg{.e ; %g{vz\i/:lj é);%p té‘gecbsr get b‘l%‘fic"gﬁ@ I%"‘HP?H?“‘?[C‘%I Active
3, cohstamdeeri zed in that the 20 | actosucrose content

is at |least 55% (ww) of the sugar content in the
powder. 5. Powder according to Claim1l, characterized

| N7 tRddet tacE@at | %thur g of | ycosyl .sucrose and. .
nal t_osyle.sagcr os@. Iang%m étc{))’ Zlgﬂg‘é%’%egi 'ﬁgy}'caf) Amypg acid is
charismewninezed in that it contains further nmono- or

di saccharides as additional excipients, preferably
fiuctose, glucose and/or saccharose. 7. Powder

atz.Pofkdes abdrdh@ith) alyf 16, c{;ﬁ L8 | W that, the ..
total content og 3oag'f ug’ogy é%@%%yenzg%éh%ﬁ?pg@?lmad" or
sucrdBeptids. at | east 25% (w w) of the sugar

13. Powder according to Claim 10, characterized in that the peptidé is a peptide

with one, two or several isoleucine residues.

14. Powder according to Claim 10, characterized in that the tripeptide is tri-
isoleucine.

15. Powder according to Claim 11, characterized in that the dry mass of the
powder contains between 60 and 80% (w/w) of a 1,4 O-linked saccharose
derivative or a sugar mixture which contains at least one 1,4 O-linked -

saccharose derivative, and contains between 1 and 19.99% (w/w) isoleucine.

16. Powder according to Claim 10, characterized in that the dry mass of the

powder contains between 60 and 80% (w/w) of a 1,4 O-linked saccharose
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content in the powder. WD 2005/ 113007

WECI0QDIB087 004808 - 110 8. Powder accor di nQ’GWE@Q(ﬂISVOMSOS

7, characterized in that t-hqlLespectlve cont ent of
mal t osyl sucrose and gl ucosyl sucrose is at Ieast 18%
(W WerRtivd @r S/ RiED t

according to ongac%?r %ﬁa rrstwlﬂlgb cgﬁtaﬁﬁar azeta%tr D& ol ?\r@qued
t hat Sageharese devivativecinsl emtainsbaweant aal BLI% (WER) blepeptide.
anot her sugar, a sugar al cohol, a polyner and/or a
pharmaceutically acceptable sal t. 10. Powder according

t a7 @@vder Accoldigatd Clakediq, rkl&zpc?ctteﬁﬁg RAOYES the pe tlde is tri-
additionally 10 contains at | east one am no SAHS

one lﬁ%lﬁ‘l‘qné?e as an excipient, characterized in that
the additional peptide is not identical to the
phar maceutical active substance. 11. Powder according

t $8.Qeaider 2€ordingnaoheof OhmsN fohek chhiged
15 Iﬂigﬂfleum ne. 12. Powder e cordi ng ¢ E‘Z&pzrﬁgﬂagtﬂescontent

cha PACHueRticAmbination Aebgegen 3% amrk%\%% (wdw) of the dry mass
tri ReRid Slfvdef0 13. Powder according to Caim 10,
characterized in that the peptide is a peptide Wi t h

one, tvvo or several i sol euci ne residues. 14. Powder

aw%r ‘g aim 10, éMacterl zed in that the
t 11 pepdetacerwing fo opesof hd.tod8, emragieniens: inababihdicontent
to @f @hﬁiﬁh@eutﬁ:ﬁﬁﬁc@%% b#5the 1§‘ g&g%%} Plbﬁ v@dﬁ;ﬂﬁ%\g(/\@fof e dry

powder cont ai ns bet ween

O | maceaf Hapewderand thel elumwﬁthev\eezg]nt PRIHEREs ¥ DO0YS Gv/w).
whi ch contains at |east one 1,4 Olinked saccharose
derivative, and contains between 1 and 19.99% (wW w)

i 2 Pewdemn accordile 16 oRevie C18&S8O[ Nea t ’
char cter| zed |% that the dr magg gg Q’ffgaaje%v\%om that the

conPaFFRCERicRkaskve substance dva wlqg)cabfnaeromdecﬁ)ﬂé i nked
sacchar ose V\D 2005/ 113007 PCT/ EP2005/ 004808 - 111
21. Powder according to one of Claims 1 to 20, characterized in that the dry mass
of the powder contains between 60 and 90% (w/w) of a combination of
excipients with at least one 1,4 O-linked saccharose derivative or a sugar
~ mixture which contains at least one 1,4 O-linked saccharose derivative, and
contains up to 40% (w/w) of a pharmaceutical active substance, and the
content of lactosucrose, maltosyl sucrose and/or glucosyl sucrose is at least

20% (w/wj of the dry mass of the powder and the maximum .sum of the weight
percentages is 100% (w/w).

22. Powder according to one of Claims 1 to 21, characterized in that the particles

in the powder have an MMD between 1 and 10 pm.

23. Powder according to one of Claims 1 to 22, characterized in that the powder is

a spray-dried or freeze-dried powder.
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\@ﬁ” vative or a sugar mxture which contains at |east
&0495/K138077i nked saccharose derivative, amCDERLEISE4808
between 1 and 19.99% (w w) 1¢2-a peptide. 17. Powder
according to Caim 16, characterized in that the

pedt Peleddr actdridingSoioche b8 UTAME 1 1493, gt@n ﬂrtﬂéthﬂe f)fﬂ‘tlcles
one of Jains 1 to 17, characterized in

cont Brhe peyd %H@V@%Wémbthm hand Homi. s betvveen 25

and 99.99% (ww) of the dry mass of the powder. 10

19. Powder according to one of Clainms 1 to 18,

c 2ar Blwneacentidali formblation bens@she Apowdbr RERLATRS %’Bh@@lt](fiaims

actli/ﬁ)aéubst ance i s between O. 01 and 75% (ww) of e

dry of the powder and the sum of the weight

percentages is 100% (ww . 15 20. Powder according to

one of Clainms 1 to 19, characterized in that the

pRé&r Matdbed tof qapasiopiaveovedeb ataadifg ite Glailisol @ouPe Eﬂharactenzed in

macrgnpl ecul e. 21. Powder according to one of O ai ns
characterized in that the dry mass of the

powder contai ns between 60 and 90% (w w) of a

conmbination of 20 excipients with at |east one 1,4

O | i kdd Pharedrgntend detivesatibvtenar & sdigalved Xinur aqueous

whi ch % ﬂﬁ(ﬁl/ﬁhss gns | east one 1,4 O |inked saccharose

derivative, hg-Bht ai ns upto 40% (W w) of a

ph arhyaaueentm@aht @pibiioR WP et 18R Sne @&do tlh]?’(ed shale Rivative

| act osu rose naltosyl sucr ose and ucosyl sucrose
is at ¥ hevgampoyhds hetOdugromgucmﬁ;ylt qusevm}emaltosyl
and t hg, per.cent age

100% ( o "2 SE%E’HH ‘g‘i W%tg Pﬂ%“t?ﬁsxﬂf”e& fdisolyoq jp an

21, chapmuﬂalumﬂﬂsmpdrb@h the part| cles in the powder
have vxﬁen 1 and 10 m 30 23. Powder '
accd? o r%e %06“’8 [ebYancerand e excipienp combinatian p’éaa leasti onen 1,4 O-

poucier i SO0R T S50y B By B AL 0B 836 e oxcipien

Powderaradissolatea in differnesodétionk/Bipendioh Ghas, solutlons are mixed;
LN that the particles in the powder

charact er d
hav éiil ‘h ﬁf%ﬁ%% BALITREEROR copigining,theyexcipiga m@mﬁl@ar}f at Jeast

E:I o;:rm WL (ﬂIeISIOJg ({«oﬁﬂlaéd. @ba&r@sem%a{ve%ﬁ%ﬂw%&%t P06t e further

excipient and the pharmaceutical active substance is dried.

27. Method according to Claim 26, characterized in that the drying method is
spray-drying or freeze-drying.

28. Method according to Claim 26 or 27, characterized in that the pharmaceutical

active substance is a biological macromolecule.

29. Method according to one of Claims 26 to 28, characterized in that the 1,4 O-

linked saccharose derivative is lactosucrose.

30. Method according to Claim 29, characterized in that the solution or

suspension to be dried contains lactose and saccharose as further excipients.
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26. Method of preparing a powder according to Clains 1
WQ2005/1EX8iact erized in that 10 a) a phar mRCEEPYE®/004808
active substance is dissolwvgd-in an aqueous

sol uti on/ suspensi on; b) an exci pi ent conbi nati on of at

| east one 1,4 O linked saccharose derivative selected
fromthe conpounds | actosucrose, glucosyl sucrose or

ned 1t Hifhod aagerdiag té ClaionBP mat 3Q rehiddreraded | ip kst GRecontent of

furt i IS4l ssolved in an 15 aqueous )
sol u ?%’ﬁ‘?%ﬁ%%é At t;“?y TWi) Gfelhg Sy8ay gorlgmichassb inatha solution
t he exaispineioh 16 BeHLHBALI on of at |east one 1,4 O-

I i nked saccharose derivative conbined with at | east

one further excipient are dissolved in different

S QU / | Of; - 1 e solytions. are njxed, d) .

¢ P2 M USRI ot 00 2T oo e sk i 1.4 O-linked
conbsaveltarese defivativel ie ashixtud®oPlBcokysuerdst AK& thaltosyl sucrose.
saccharose derivative conbi ned w ?’h at | east oney

further excipient and the pharmaceutical active

SUaSMHER. hévaihg o Tlainl®I0BAGEOLALNG, L6, L Tfion or

characterize yi'ng

spr ajpsprngiongodre dni@bzentainy ifthgher 2BordS . anl¥edifiRehARes) steftgably
to %ﬁé m 26 %F 27’6{“@&?@3{%}8&' zed in that the

phar TR facdharosg 8¢ appdditionalexsipignigi cal

macronol ecul e. 29. Method according to one of C ains

26 to. 28, characterized in that the 1,4 0- 30 Iinked
s dt Msthed acepeding so Claim 32 63, obweresieed 3thaMbt el content of

' G ajm 29 teri in_ that th
 Sor B bt iR Bt ot s 2Bnev vy bte sugar

and watnhpiesse itthesuhlibs br SR thbe dWL12005/1 1 3
007 PCT/ EP2005/ 004808 -113 31. Method according to
Claim?29 or 30, characterized in that the content of

| a6t Istiel 9SS rd; 52% or .the sugar
content pr g(é%é%ltﬁ &i nCltl ﬁ@s%"o Icy?'i‘a%%"% m_s‘ff%ﬁ‘ﬁgf’%ﬁd‘f‘@ fpmtent of
dri edaltdsyB&ucrodet dral gheos! iubbsé s & #daft 28%C(wA: of the sugar
char ac{ erized in that the 1,4 O linked saccharose
der i PRteRPLRIeseat 1 the selytian e suspensinnytp bedbiedse and
mal t osyl sucrose. ,

36. Method according to one of Claims 36 to 35, characterized in that the solution

or suspension to be dried contains amino acids, peptides, further sugars, sugar

alcohols, polymers and/or pharmaceutically acceptable salts as further

excipients.

37. Method according to Claim 36, characterized in that the additional excipient

i$ an amino acid.

38. Method according to Claim 37, characterized in that the amino acid is
isoleucine.
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33. Method according to Caim 32, characterized in

WH2008/hE30931 uti on or 10 suspension to be JECETEP2005/004808

contains further nono- and id4saccharides, preferably

fructose, saccharose and/or glucose as additional

e)39. MeBitidSace t C

characteri zegl{hl1 nrg\'ﬁt% hdg?ﬁ?%g tg%gg 'g%)ér%l g tﬁ&%é%d&m% eIXCIP tent

sucr Bsé ﬂmld‘mltﬂle@yteusqi: rinsthat sthat pdpeastxsZii&b (iddn%alofo the

t he u%lgal ‘ﬁ’ RL esent in the solution or

susp nsi on P55, Met hod accor di ng to daim

characteri zed in that the respective content of
rraltos sucrose and cosyl sucrose is at |east 18%
%‘F’ di pecordipgirto @&Mﬂeﬁ?, phargematizadn int Wikats theupemideois an

sus 20 36. Method according to one

of g%%(gﬂ§%8?tgﬁ§%ﬁe§’gg? ‘acterized in that. the solution

or suspension to be dried contains am no acids,

e t] further sugars, sugar alcohols, polyners
l%‘%ﬁkﬂ’ﬂaﬂcﬁ%@g}ﬂ focGlaig 3% chpragteriseds il thot S peptidhgs a di- or

exmﬂg de. 25 37. Met hod according to C ai m 36,

char act eri zed in that the additional excipient is an

‘amino acid. 38. Method according to d ai m37

c erized.n th the amno acid is

'2; | Bt eac%%’&?sﬂﬂi obtl7 bervcterzed &1 d@ulgbe tripeptide 3pa tri-
I\/let higsle@sig®r ding to Cl aim 36, characterized in that

the additional excipient is a peptide, characterized

in that the peptide is not identical to the

RORVBARY dob b STeih 18 Siprrdeed oo e dripmass of the

peptsdi&lolnsorwilspdﬁl@hfw GeNRied a8 baiveA GoReRdEE (wﬂv@) of al40O-
Met hod according to Caim39, characterized in

t he Jpjse sarehpose derivatiye or arshgrapuixtiee whichiontaitst :htddast 1,4 O-
accqfflied gsalz‘lﬁla%s%' E@ndi;ahvg lh%ﬁalﬁt eE:c'enZ §9d o33 (w/u(?) isoleucine,

tripepti tri
characterized in that the maximum sum of the weight percentages is 100%

(wiw).

44, Method according to Claim 41 or 42, characterized in that the dry mass of the
solution or suspension to be dried is between 60 and 80% (w/w) of a 1,4 O-
linked saccharose derivative or a sugar mixture which contains at least one 1,4

O-linked saccharose derivative and between 1 and 19.99% (w/w) of a
tripeptide.

45. Method according to one of Claims 26 to 44, characterized in that the content

of excipient is between 25 and 99% (w/w) of the dry mass of the solution or
suspension to be dried.

46. Method according to one of Claims 26 to 45, characterized in that the content
of pharmaceutical active substance is between 0.01 and 75% (w/w) of the dry




43. Method according to Caim 38, characterized in
WHZ00YhB07y nass of the 15 solution or sPSHPEBI(0B/009208
be dried is between 60 and189% (ww) of a 1,4 O-

| i nked saccharose derivative or a sugar m xture which
cont @agsoftthd Sal&tion spdnl r : ] i

and between 1 toﬁ%%fgégg?%#ﬁﬁeﬁgg?g%%?hgﬁﬁmgéﬁﬁ%a& tiit the
char BgxiEny aun phthervetightiperosategenimni 80 of t he wei ght
percentages is 100% (ww. 20 44. Method according to
Claim4l or 42, characterized in that the dry mass of

t HE. Usobflthé dHedpowdisROOSHRR 1 Bnd6f Claifé te20 8 ePQation
and 80% (ww) of a 1,4 0- [inked saccharose derivative
or a° giicippbaradectnni ch contai ns at | east one 1,4

O linked saccharose derivative and between 1 and

19.99% (wWw) of a 25 tripeptide. 45. Method according

t d8otee affthsmhyrrie®powddbccdtlingas Difimzettol met(ﬂaégarattﬁﬁ ofa
content, . of excipient is between 25 and 99% (w'w) of

t he GrSicinalgrodyct fordnbaletion. on or suspension to be
dried. 30 46. Method according to one of Clains 26 to
45, characterized in that the content of
pharmaceuti cal active substance is between 0.01 and
75% (W w) of the dry WO 2005/113007 PCT/ EP2005/ 004808
-115 mass of the solution or suspension to be dried,
characterized in that the naxi mum sum of the wei ght
percentages is 100% :47. Use of the dried powder
according to one of Clains 1 to 24 for the preparation
5 of a nedicinal product. 48. Use of the spray-dried
powder according to Claim24 for the preparation of a
medi ci nal product for inhalation.



