10

15

20

25

30

WD 2005/ 113007 PCT/ EP2005/ 004808 -1- 87210pct Povvders
V?ﬁ:% $n|8{1® novel ol i gosacchari de m xtures and neth
ﬁ’é ‘ng- the same Field of the i nven?pgﬁzmgoqrﬁg%%
i nventi on concer ns the use-&f new

ol i gosacchari des/ conposi tions of oligosaccharides for
SThdppt epar ati on and stabilization of pharnaceutical

' i ( ) 3 ;

prepared preferably by s%ggaﬂgyr ng or freeze dryr ng

The present 10 invention Concerns, in particular, the
Fiedd pEthedndéinéignpowder s cont ai ni ng anti bodi es and

nmet hods for their preparation. Background 15 Active

subst ances/ active substance formulation fornulated in
TREUQDKELGD| BddcaMs ahe Lk  SONRE A5RSs8WRInedds/chipositions  of

instabilities which can | ead to reduced efficacy or
obgasacapijdaesyfor B prensmtionsed smmzailcnlyomhannuc@mwé iergnulations,

S | assi.cal phar maceut i
pr-gﬁ dr?l n%BR 0? QSQ&SEE F%hcgl oS0 %Ht%lpﬁmcﬁ%ﬁ%ﬁl a%gve §u%gtance The
p@ff@ﬁr@laﬁﬁ prﬁwerﬁtpﬁé&ﬂablyy b9f sprghadyirac e ttdead- d@‘?ﬁg VEhe present
subst ances can be .inproved by a change in the
inyentifey eaneeps, 0 partieHan (the cerespgnding pawderscontapting antibodies
arly externally). A comon net hod of
ext é@ggﬁeﬁfﬁﬁwﬁ’rl zat gn of pharnaceutical active
substances is the wuse of suitable excipients.
BEg%ﬁi epts which stabilize active substances can be
p '§;‘P classified as follows: sugars and pol yol s,
am no acids, anmines, salts, polyners and 25
surfactants. Sugars and poI yol's are frequently used as
Asldve- @b@@mdes/@ctsweabbﬂalme rermulhtédnr fosthalbict iz eqgouesdietinsiass in

soifetoRhetdect T ol HPIL Fon g [ SpE PiepSdgprablosetivit
anfil esAsdf toxibﬂ97c@,1n@ﬂéi’ﬂmésﬁ‘ﬁ§| fgnsﬁb&hr% »cl@dicar fllarmaceutical
25-43; Xie 30 and Ti masheff, 97b, Protein Science,

aggpts) andy o] agtive: Sllhsrms%eﬁqntalmlgspepﬁldm at proteins.eFhofstability of

AR A0 PhAMRRE T Ve TRy ¢ hpad Il spoctue

(ilermbibg) cﬁ&ly tl@@idd\itﬁnﬁdihﬁitﬂﬂé efcipiesd (GhdigalBygars 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 roughly
classified as follows: sugars and polyols, amino acids, amines, salts, polymers and

surfactants.

Sugars and polyols are frequently used as non-specific stabilizers. Their stabilizing
effect is attributed mainly, in the case of biological 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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WD 2005/ 113007 PCT/ EP2005/ 004808 -2 Saccharose and

s non-reduci ng sugars, are used ]
prgbb EE%O%Further exanpl es of suitable 39??%'1’?@95@04808
are glucose, sorbitol and gl%ycerol (Boctor and Meht a,

1992, Journal of Pharmacy and Pharmacol ogy, 44 (7),
600-3; Timasheff, 1993 5 (supra); Chang et aI , 1993

h 10 478- 83

SFhghimE s P FESE LSl Bhd Qe S0 EMARRG. W

eﬁiﬁﬁplﬂm bhkiiable exCiptmacire glucade @d}bltarﬁd%u@@tdl i(B¥ct&f and Mehta,
Protein Dru 1% ?l 303-328; Chan et al.

1902 frueeal t ofc Rharmas sind hPharmagadyey, 7%(7)@1@00 -3; Timasheff, 1993

h t
CERPARENIR 8. oS kRS S n B 0 | 2t g i
(Hemmana setbshlancie9p, 1(9hamﬁﬂa1ticaant131yte&mow IGIQHS(Fo‘rﬂmlatlon

antqngl ggag n serum al bum n ch

fsfl rlé {98nt a:lltYno heotpis Drugsas 30&39 g€é@n ot “Toos

Pﬁ&ﬁﬁc&ﬁtﬁ:‘aﬁ@e?&&%haqgr 96"9360’7161 Gng?érﬁl'oﬂzg i Esong(va Bt 3 wide
has since cofre be regard as unsuita

vam;etytcg’ pobywhers thamé acsiaﬁlh:mlgl a:fﬁeanowvlphhrmmbmwdl- bameéhbstances

BRI 5 FSe s A OBl i 10
whtdhemha bleyuchtly aRY §n (1R F&? %@&1 §t%f3§1|ziﬁgbﬁ1d aggregation-
adm ni stered parenteral Furt her exanp

lﬂbﬂghnmr(@@mear blu‘-ebas rSEnee CO(I‘IBStOtbﬁ 82aidpy as ﬁmsuztabk;p@mng,to its

d t
P(?[Efg%ﬁl epar%tlﬁ g&tﬁg?]d E%f?‘gh B%Oge;%l 5{5‘?{%5 61%%3 élgmgr&sl fgpown
sdo@dryhjcdrgk qmups @fewaexml (HPLB- dD)Spraees SPeMIBNAKIER, since it

gars_an yol's, am no acids can al so be "used as
car bl b é‘i‘@m%ﬁﬁ@@lﬁa@ﬁlteﬁaﬂy Rysthisr ereampdes anp highgneleeular dextrans

XL Ci fe Y
OB B RO Py PRe SRyl o b PA B i iy, storh
(HES )pheptairidl] dextraglsyiphate, palpshiosphori R, balt}’e[z-@hhmﬁi% [kid, poly-L-
g] utamate and |ysine hydrochloride (Lys-HC) inhibits
ly aggregation of rhKGF in 10 mM sodi um phosphat e
buffer (pH 7.0) together with 5% 25 mannitol (Zhang et
al ., 1995 Bi ochem st ry, 34 (27), 8631-41). The
Abwgtide atgaomarglf polyots, amise hclds eamcalgr bpydedne sgab;lrzeﬂs alone or in

i . th { t I ta
oqriBRGHeR, il o CRcipionts, AR aCiEn: Mo proelly gfed in the
StAbBRHOR NS proteids? , F- &inplé—ytﬁé "h%dltﬁﬁdoiahﬂhﬁ'lhgegﬁ/@ﬂ@n@@dlum

the thernostability of increase in Tm, whereas
mjate nNa-Asm, gletanate hmi/dyan@ds‘ldmj:hlqrzﬁeng.z}@ffﬂ@l)t inhibits the

BB S8 3 RS B O e i

miphalol g & all., 4093 \Iﬁo@@ﬁﬁt@n g&27)s sephany eﬂ'lebdbmbmatlon of

vari ous
amino acids 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
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dryi ng net hods. However, drying is nostly performed in

e of excipients WO 2005/ 113007
‘%@‘T"PE&SS 7004808 -3 which_are intended t &§GHAFA0QP/904808
the stability of the acti ve3subst ances and i mprove the

properties of the dry powder. A decisive factor in
W oAre intandedrio pyaintpip] thg stakilityhef thie et $ubztat1¢e@ randfmpiose the

t t h
RBRAS R ISl eoR, IR Ritfoswimariibtan. ROERERE JF the
lmldbihamdrﬁﬁtcthb witive subgtagelift iaf lanfor otk RiaBnt. Sl“h@'lélﬁ{orﬁﬂb% state
be capabl e of form ng an anorphous matrix with the

A gl tviscpgbs vifte ig\lv a%l@lep\dlaﬁgn@tilldﬁ anshybesy areaetivityi Megeficial
i, nmbedded
ST BRI, TG IRy s

pbdsitile gddsabiirdrisithi tﬁ’npefaﬁﬁa,c lirttd ewhichiomBtyiRr thebggive efubstance is
S, su§h as. the pharmaceuti cal acceﬁt ability

e@Bechege‘?ﬁ% Prent exgipients shsdengade parieulpdy op dheir stabilization
c%il%f‘ﬁ% '}%c\%i' %@fdﬁ% ﬁﬁé 'fé&or@@g }{£S %%ﬁ%&%c&ﬁﬁcépac%kégblhty of
a e, -dryi

a decisi’'ve ro especl a

theetxhipint and ith énfthgnes e pama@rfama;trom dgpereipilag and ﬁoarproperty
[ he chem c

especi al ly. suitable. d of enhancin
ala%ﬁﬁyaﬁiigﬁé%ml&t Bt bs/wg n P EIE PrGeds e ?%&uss

phar maceutical active substances (Maa et al., 1998,

Phar maceuti cal Research, 15(5), 768-775). Especially
Spraydndng rmesgmsm eppﬂcmllyasuyahlh medmd ofsphancingy thee ghernisal and

PRI aBt CPP pPfhdt BRI Syme shufirecific ity Sibpa (Maa ot

a145899%§79hanﬁamaca1ane@eaﬂcﬁt ﬂ§(5)0'769-Y775EhEép%Ex|aH§" AOWe area of
represents an alternative, even in the treatment of

p@y@fl@m thegApye sBwY-drvine gs/ leriaz dycreasingly; vgeh (BSe5GP6874 US
5.8t GRRGUEN . S DS P By OUCCIP R sine

admnistraﬂuﬁsby &nﬂlallaimhloﬂsordpi‘@eﬂeaﬁ@lteﬁﬂﬁ% Qven @ the@eatment of
| ungs .and thus the bl oodstream The DE-A-179 22 07

Syét%% diseasep ¥ PH%0 1340k 0P P prorerigie thatdhemepmpaiticls size pf the
h

PSR RSl 01 G5ton By 1 3 A0 o

thh deepeh eanionslesihe iloed and\Bud Ti3li4d@redh) Thd DE&&479\M)07 gives

96/ 32096; WO 96/ 3214 WO 97/41833; V‘D 97 44013;
ot gF TR, RTgHPE £a8e MEPSEIB00b DTS b BB Mhcihe
m@éﬂtﬁri%s@fargévﬁﬁnﬁér FlmethddRI8r ﬂl%%ég?arat‘ﬂnd(ﬁ*s%@h EI bwdrs have been

1987, Int: . Phar maceuti cs ven et
deseribed 1 69/ Qéh’alﬁﬁacém 861098k e W@ h96/3209) . WO 96/32149; WO

2l : sy, ta _excl pi are s \N
U DL gty o diaith; Vo it g YR o
003 E0SADANPOE0 D' 38080 NNIhD led aand9§r@rs@w@ Wlgrée e al Vg8 Bt Int. J.

al ., 1997, Pharm Devel opne
Pharmaceutics, 35, 139-144; Niven et 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(11), 1406-1411).

However, the excipients chiefly used have various drawbacks. The addition of
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and Technol ogy, 2(3), 213-223; Ma et al., 1998,

D rtation Adler, 1998, Universit
@%ﬂg&%gﬁst antino et al., 1998, J. Phar #T@%EZOOS/OMS%
87(11), 1406-1411). Howeverd—the excipients chiefly

used have vari ous drawbacks. The additi on of WD
t@bﬂ@&ﬂﬂ@mammﬁmwleohm&o&mmnw efffiart os éheeftualy properties of

sPRoT dopiRiesd € Pebunls of ot adiunaviehet penolfed Reldase
7833,09-335), Blangitol.is &Qenall9Yroad tootfecrgﬁ’tﬁﬁirzﬁ’tlidneghen the content
Rel ease, 70(3), 329-339). "Mannitol is additionally

imnerechanm2q perropat byl Weightt (Costandirenctiahel W98nsigme), with tlmlewlt that

SRR Bl At B! Ol bf Becin,

celegiilgameralea it fisaplopertief6f §38y-ddy forBElHEsMs! (. B8Qfhillon et al.,
exc:| pi ent certainly inproves the flow properties of
200 aﬂypﬁﬁ ly briisrripblemetie, qspeciabs tuiticl formelationt of peptitsprotein-

PR, e LsBooll SIS o RSE U0l g v
rmsamdepepuﬂmmtdlmwm 1688 ramt:mg préegtydest abi | i zi ng

Maillard reactions with peptldes/protelns owi ng to
its redu0|ng property. 10 In the spray-drying of

TR l@gﬂﬁvs Tyt t foutioldfes Adahdut Al ozfddft oAPbt Is ﬁﬁfl&erst BR native

nativ dar structure regular deve
sqeesddry strﬁcmngmlaﬂy develdsais aaieshlshﬁdﬂhyéndon tltuaﬁaﬂdeshésr and

to, drapati c l.oss of b|o ctivit dro parts of

IS4 T e AP PRoaPe e LyraINe PR Rche RRtbad: which

wetd ﬂieﬂﬁﬁ%%"tlﬂ'ﬁed hvlald, Tl RERSE s inltRisSproG&Y "hid @ccﬁrs to a greater
greater extent at the hydrophobic interfaces

e?ﬁ@ﬁv@éébﬂ hydsophobic inthrptschetwean thie rvgptémdroplets anigingdn thf course
nd the ant i bodi,e

of PR 8 0 Dk, Bl R SRR ssmreane
toagdiRes dSaghregatddi ¢ha Mige brdef. MTHis a@%fe@ﬁﬁéﬂ Mofién dfdRisible.
|

irreversible, Furthernore, the h erature at
Fygthesmorey dh ?)lhéﬁheteﬁ@emes%r\’d}l@u the prcégémase sprayqdi repeesents a

RSP A 5y £ e P AP A B

ofathd ebptidd ﬂ)bndsgamf dédagriagtdfobe yntibadyt hBﬁrlﬂthore aggregation of
spray-dried anti hodi es occurs durin

regat i o ?
Sl%%gﬁ%%@ aa?l dﬁ%‘f pewae during Starags a@fidhe pewder e eesidual pvater
anle?lt RAVE povhder, PR Pélﬁ%l@f 'hal AR REAALHYSS 6 TRGI R érg Protein
hi's regarc? Prot e aggregat €s ar e IStIHQUISﬁ
aggettgatﬁs diro distibgestiedbbyotaiytegiabr alssentybibioghoabl ad:thﬁtyeamleﬁicreased
ar%ﬁt' Eﬁm city. 25 digosaccharides known as Coupling
Ywith the main 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
crystallization or as so-calleld NDOs (non-digestible oligosaccharides). An
improvement and stabilization of the sweetening quality of asparagy! 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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sucr ose and glucosyl sucrose and | actosucrose are used

%@S%@?gs%@ They are used as fillers and
agents together with sweet ener s PSUERP2085/004808
aspartane, as noderately sweet conmponents in chew ng

guns, to stabilize trehal ose syrups against 30
thfr ytgbliimtlozlamﬁ snpowsicas of dharapdutid p&dﬁl@hls (andnfadbry e thabdseis also

BMIRRIETACL TRy e ofPh AT sifringt el wuumraninine

vitteths @bsasehtrideatwith bRndinkNea I&@ﬁn% QitR%hE ‘Bg&'&?ﬂ@m@@émp
sweeteners is al so known US 2003/ 0059511,

sqly magyes, the pReeiTp Fpuld the theie activityl Tg@stabrhlzamnomgerftxat during
O 7 PCI/ EP2005/ 004808 tabilization
e ARG B R P e s BoURe R Ty B of |
bases |s also known from US 5,489,577 and EP 0630
. It is explained that V\/lthoutbgremm ng with the
Aé'l Pblﬁstaéé Hhe i igeention; whs 150 emakean gvai lmmewdewlmts/mlxtn@s of

oRAAETP e g0 B35 B, T A Sponcin

famuilatigns ﬁl(ﬁl(bhiﬁ&ﬂjamguﬂhbdl direpdid, by g’ﬁb%ldﬂg&ém@ﬁtalblﬁty
powders, is not nmentioned in any way. An object of the
i nvention was to nmake avail abl e new
Aeﬁﬁ—thlef @b f | S t
oL SR W i iy 16 B8 Y bt WIS, BLGRRAOMI B
miixtures fait the psepstatioh df eedipletrinagutist Efdt:lnulﬁticms g: s @,rreb})bndlng

d,Jong-term 10, A f rther obj ect of the

AT R PpEATID i aEn iqse Should B dpingtisted by good Tong tom
StEMG AN PoSKEIE yaRkalabligt ures for the preparation of

dri ed pharnaceutical formulations. The corresponding

powder -t ype phar maceutl cal formul ati ons shoul d be

dj st i i she -term, stahilit
ACKELE R e GF e PR imEHon & tp rpYite sty Eibignprgient
miNteee Ntfo nt&ﬁntpl@ﬁaﬂi@&l t of Phepidde/pRftdh-containing  pharmaceutical

exc I ents/exciprent mxtures for the preparation of

iges, / By dlaé‘ilﬂﬂftfo #@tai SHFlh gasp e npiodueddc dly  spray-drying. The

éBpH )ggélﬁrde-éﬂ' %ﬁ{e Lo Sgh%fxgac'c%ﬁpca?sfor%melatpong 564 again

corre
bqommngueshéqbbpgemm}oﬁmrﬁi sﬂ&b‘i@tyﬂiﬁd,ﬁlﬂp@@lﬂlé ®3linhalability.
formul ati ons should again 20 be distingui shed by good
long-termstability and, if possible, by inhalability.
APubtHEd B5EctOl @S prBdent BEeRfiGE S th rb\rfngﬂ?é ‘ﬁ@w"\?élﬁ&lts/exmplent

rovi de 'new exci pl ent s/ excl pl ent ures

- mptwpafdrpgefarnguidratilaivas of t}ter@lemmeanubod&n ot bithody derivatives,

ant.i.ho derivatiyes es t hose roduce
°SB§°1§& %! PG ProduEd by Iffﬁg The | grsggpbnding sntibody-
containing pharmaceutical formulations 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
propellent-gas-containing metered dose aerosol or a propellent-gas-free inhalation

solution.
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25 contai ni ng pharmaceutical fornul ati ons should again
i .stipngui shed by good long- termstability and, if

‘ggs?&f’g{lég&)&y inhal ability. A further obj ecﬂ’%‘f’E?%@yOO“gOS
present invention was to prévide appropriate
pharmaceutical fornulations for adm nistration by
Thehebjatts oformidgetthe rbakis dhahé opamenof ara aityevedWeter the afolld3®ing

rLopel | ent - gas: cont ai ni ng netered dose aerosol or a
Biegfenfrnd S35 Pbict Rl ribes Gssiased sminc wesent clims,
2005/ 113007 PCT/ EP2005/ 004808 -6 The objects form ng
the basis of the patent are achieved by the foll ow ng

Semyoerydtheinvedtily t he subj ect matter/ met hods
di sclosed in the patent clainms. Summary of the
invention 5 The present invention concerns powders

T DieRetiif@ndo BRIREPWAICR! coRGlHiNEa gﬂz{?ﬁﬁ?&rﬂl@@al R0k &ibstance
conbi nation of excipients conprising at [east one 1,4
eAveling waceia Fxripientd eqoimpeising eat sleise ame dl , 4 r@qlinkérk saccharose

1
nags. 4 linked DGl -sacchar gse
d%ﬁqgggl?gs%glf 8%%) , Ofnl4n[5fl icﬂwgau’ﬁ’d Egsa(ggwgsé)'(}al'sa“hamse
(ogbsicasy), 1540-tiskyd DOGlulsatclarddeNeRibodf sucrose), or 1,4 O-linked

q(Eﬂu-GI u- sacchar ose ijmal tosyl sucrose) in corbination
i-(Hu-ggccharasa (wakosylirsperese)” s epipbiaation Trith @t Heast one further

SRR 70 ot DS RAB5) 1 PRSI g v
di-hed/ot thigrsamhddsd, deergity tHeoligoseclamnde Inay Ho-d de0diRTl1 4 O-linked

saccharpse derivatjve, provided that this is different
SYE PP RHETF G Proyites et s 1 dieremidiion S ans

nol ecules with the followng structure: /08 CH I/ |
OOon™H RRR HORRORSSSS R R HOOHOHO
Tlgteas lactosucrose means molecules with the following structure:

OH
OH /

I I
o\ s _-© OH OH

R R
HO R R R o R
S_8 § s

R~ R
- HO OH © - oH

OH

OH

n

~OH
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t ent invention, the term glucosyl sucrose
Vﬁée%‘?@?/ﬂrﬁ@ ules with the follow ng struct b 7/ER 2007 09808
OSOOHORH' RRRSRR/G6 9 ORAORR OR HO OH
OH OHOH 5 The term maltosyl sucrose neans nol ecul es
Ipihertemiseofitnd prosém dgnisniion the term gliidosyOsli@bbel méanRnd1GuBs with
ﬂ%‘:‘\fow s RRORRRRSRS SSR-00 RRRSRO

B BH oH OR A conbi nation of excipients

according to the invention is, for exanple, a mxture
of 10 sugars which contains, together with at | east
one 1,4 0O-linked saccharose derivative, atgl east one
further sugar in the form of g nono-, dip and/or
ol i gosaccharide. According tjo a preferried enbodi nent
the mxture g woll be\ fogoexanple, ,om

| act osucrmeSe | ol actas& g
sacchar ose or | uaQsy! amd mal t osyl
sucrose, which i hef wpno-, di -
or HO OH . ° I OH

OCH

OH

~ The term maltosyl sucrose means molecules with the following structure:

OH / OH
i f H |
o g _-© OH o OH
R R R
HO R R R o g R 8
R~ R~ O\R v
o OH
HO OB gy . I
oH
OH oH

A combination of excipients according to the invention 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 combination of glucosyl
and maltosyl sucrose, which may in turn contain further mono-, di- or

oligosaccharides.

According to a further embodiment, the combination of excipients according to the
invention is a mixture of at least one 1,4 O-liked saccharose derivative in combination

with an amino acid, preferably isoleucine.




10

15

20

25

30

15 ol i gosaccharides. According to a further

j t he conbi nati on of excipients in
"?ﬂg%#’ﬁﬁ% on is a mxture of at |east ongai‘?ép 009/064)808
O |i ked saccharose derivati®e in conbination wth an
am no acid, preferably isoleucine. 20 WO 2005/ 113007
Aprtheroogsnaon 3@ @xcipRniA accortingto thenibyendivh dna ofixture of at least
i ent s, acgor di .tqg.the invention. is a mxture. of
off ¥ &,k ESR e Ui v sorbbRA e ithd sl WAISF j ot the
idenritl netieqthavhideuticdd @B velRib¥ah e PieFerBSlYy, thE Peptidiedtntaid one
to the pharmaceutical active substance. Preferably,
of [evesd pisplawcing mesifues. dmeording toew dhmheri profesngd  evebodiment, the
' S I: 0. o f her, .oreferred, enbodi nent,, .
phifited B35 BEEAHHEE risBlebitpl-iFlpRiRE bt RRLIHRE being
parsiobledy preéerradthaiuet 0Lt sblpedhd bten©partl @Dy pdeerkal ng
particularly preferred, the use of tri-isol eucine
being particularly preferred. According to a further
A%f@@fﬁg%n{i lefthérh&nw(ﬁﬁ tof {B\éeﬂ%ée%p ’in\yeiﬂﬁo ,OEB! &%ﬁir?a{ﬁon of
0 exXciprents is a mxture offsugars cont’al ni ng a
exagaients ana rhixur® off nigert satahiap os deasl @neerd \Galinkedd saacharose
at |.east,one further nono-, di- and/or oliggsacchar.i de,
deivaiyegndak featt apeHATthe meRdhodia ap or BL‘%%S@?‘%‘BF in combination
with 3 ign p e i
OlL UM ac1\%n ?{éégér_aﬁly 8L dfe :B{dg(g'l {1/ %Eﬁdea, I%lg,fegét’?)'lx a di- or

tripeptide, in“turn préfer cont ai east

- tripgptides odhidl i in eturre girefarblyr contsios gt dieast) dne @moleucine residue or,

articul arl re red .enbodi t, 1s.conposed of . .
Bl ol HpBRlaEtiC Brer T Firbhaiisgly is” ROMRGET S solcucine
rekidugd that the correspondi ng powders, after drying, i)

form an anorphous structure, ii) show a relatively
high yield (at |least 75%referred to the solid used),

v ' l.ass transttion tenparature, .
Sirpliinb9y f 18 Y Sth® g S GBS g ARl BE e § form
ail @noiphdws dthiehire,dl). shd® alRiutivbigrHige 9ield GllleadCI% @eferred to the
s ,u_t{ksgqt}ﬂance is preferably a bi gl ogi cal macronol ecul e

[

» ki3 Ravsea ety bigh;ﬁé%is itrgesiben Empertwe rhighes thasddipiaad iv)

r E%’?ﬁ -anti body. Accordingly, the
ha?’S?P’%%ﬁ‘é’ftg‘?&e&%’éF"teﬁ alrh%%tu?rg keeping with the

i nvention: powders wth (a) a content anounting to 25

t 0 .99. 99%. ., preferaply of 80 o 90% (ww 25 )
THY BRI 2T BISioRees REFIoRhY b BRREGA Gactmeslgplq Which

- caB el PhAPheptiat Bl A3rbRAS for example a growth factor, enzyme or antibody.

Accordingly, the following are particularly in keeping with the invention: 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 excipient combinations
according to the invention 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

macromolecule being a maximum of 100% (w/w).
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according to the invention containing at Ieast 1,4

(] ccharose derivative and (b) wth
\ﬁj&oggﬁg%@a’mcr onol ecul e as the pharmaceut |P§§I/E%?@p§4984808
substance, preferably in a%oncentration of between

0.1 and 75% (ww), again referred to the dry mass of
Acnerdpanten, futthe erubodimente itligh prepenrt ciantntige shof coverns powders

i nati on 30 _contai ni ng at | east
3“ i ﬁ?fe %ﬁ%ﬁ%&ﬁﬁ?éﬂ%ﬁ& (2 G 8 Rt REOHIBEJg Heljyeen 25 end
g@ﬁ?' 6T 18adh QInR 01, & (VX Qﬁc‘éﬁar&&oa@rf\)%% or \Qngar mixture
200 3007 PCT/ EP2005/ 004808 -9 Accor di ng to a
confpinigr aeddssdionent.d OHimkpd ewedhiardsn dsmivative, tllishave a content

oFRFIENS BRE: Cond' i PR b Eetabs Sotpochih Gt teast

ofisvpepidets tie fheigtexipRndard @ hiRIeInRACHAAIRIBE to at least 0.01%
derivative or a sugar mixture containing at |east one

W) @& 2 phasrcediceh aetwe‘sub&tﬂn%ﬂ}mferablofbt}w tfaxtberaexgmlﬁrlé ns the
€ e 39 of at

oFETHAGHR SELIESD ol Bl LM el 8 cine

rdsiduther exci pient and (c) have a content anounting to

at least 0.01 % (ww of a pharmaceutical active

substance. Preferably the further excipient is the

A@E@rﬂﬁ‘l QS' Osplesia @Mﬁb fefll, 0f gtlesen? el i B s (Powdelis which,

prefe Fab 'y "Wt east’ oné | soleucine  resi
re/f@mdrtdlth@r oy Iaatsphmlee(h) echaehtraerduntih o ghoas2hto 80% (w/w) of

ntlgr}‘ﬁj\}_&e owdesmhlch referred to their
atolF %aacc AR, %W@ﬂ&%ﬁﬁﬁ?&?@ IitUE ERntaiping ap least
01&9%4( W-MikeRf saclardRaSdHivaRee, 1 aocbﬁt&heé}n&ﬁﬁl‘ﬁ HoOztout 10 to

del‘l vative or a sugar m xt ure cont al ni ng a east one
19199,%@1/%11%@ @amolmﬂosmf@eblwmwme ad)(c)en cmmm mmounting to
to,15 19.99%

: .
abZog? , pr ef é&ébf\‘f )58 L PPAEACH g)agﬁlv‘/’mcfﬂggﬁ'%%’ Preferably a
pépiduptdted, fob exalsietanGalbodyy 65% (W w) of a

pharmaceuti cal active substance, preferably a
peptide/ protein, for exanple, an antibody. According

ALl 308543 oFRBANAE e bl BEERRA LG o
whigh stefdreedeto (thélr 6r§Cﬂia§s$ hbve(l) Wnéonfat Mot to2dbotiD29WO0%

véfW/W%/ of at e, 1,4 Olinked saccharose,
(¥ oF af et 08‘? ugg gd fReshazese derHativie i AgULIMIKEES Forpging

atheasPohd Tkgqlr&éﬁgéﬁﬁﬁ%g«e g&{\}gﬁgg 95? ae V\gﬁ)antaarﬁ&ﬂfﬁﬁgtto about 1 to

anounting t out 1 to or a pepri
ISbSPQ% e(wﬂb) yr arpepsdd, qumb}wmnisalencmg-opﬁpimngpepemdene\rmrmore

plgfer b‘le}éo E%cgl%eglp%glb]ggt I%gé]ﬂtpglﬁaly rgg-lgorltlalfc):me bemg 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.




10

15

20

25

30

25 preferred, and (c) a content anmounting to 0.01 to
74% évv/ ﬁ of a pharmaceutical active substance,
W08 Ab18P7a pepti de/ protein, for exanpl e BRE/EP2005/004808
anti body. The correspondin powders, especially after
addition of an am no acid such as isoleucine, for
Aexandjigeto ©furthepembodienenpriké eraabityinveritioh Repderntepowders which
cont ai ni i so] euci ne,, show ver good fl ow properties |,
COMAInANg Og ﬁ?thﬁ’@’&ﬁ“% ﬁ@‘ablﬂwl%w@?%%d ghthiy applisatiognwhich contain
. . _ ¢ .
o SRR RteR LAOURKEA EcEaroe BarfVELPRD S L hORLAER g o
lasiosregb4 AONRED SAcEB 0@ 714U FP200 b 24 M8 phafiflaceutical active

ccor di to a fyrther odi nrent, the pr.esent
SHRE: B copsTonAe Rt SAKECR Llass fraabifion fempgratups, above
o e : ot R . i
40! JreRTbLP AV Mo RIS sbélel J0-F, 3G nft Rerably
ablevei YREL nd¢mperatureaot alare ¢1°Kt baieg pativaenty prefatred. [Usaslly the

one 1 O linked sacchargse. derivative and at |eas "
Frergidpeaeulis et ie T FeryEhr e fremim ol hansition
teBef £eR AR dbdd 95 VI EI°C) #vkWRYerdin Ghd@Sidudl (@RS iid Wilue may be even
tenperature above 40C, preferably above 45C, nore

highest drhgbeaptenb oF edded exeipient, nior pariieuddrethg ioptent b led Khtinked

R e T T e
pasedlydespgnsibletfbethe Byeedpoading glaes Rar¥Rion TeHib@hiass

transition tenperature of about 96 to 110C. However
in individual cases the value nmay be even 10 higher.

T%% Ev?ﬁfﬁéps EorBing2ddgd ifivnGiiBh eaﬁl% gréf@ra g#%%ﬁé'd b0 ?ree%eédried

ent of 1,4°C|i1nked saccharose iIve or t
poedirs whecdin sprey-diizd powedat acquiticatarlygseferred. he powder i s
primarily responsi ble for the correspondi ng gl ass
transition tenperature. The powders according to the

AbEbi8inki 10 AlrfhcP efbBaRhY dRPhA¥eflihfGifh bh&efLpir@teutical
15 powders, wherein spray-dried powders are
fopaniationd forl gdmpinistretiore by iabaletiali, mghich canfair pherof the powders

e di t.the.prese jnvention concer
o< Bt R GRFR e PR EF pEmHorT Bssa or grprgpred from
thegenah ahisoBonnébtic) préfeirad foRREatinst 48 REAWARKStical formulations
according to the invention described here or are nade

whish grontaite dke ppwderpraspriding for B ipgentionsas. pewdernifer inhalation,
eet f r t] r is .
A s ERFATSAE LR I8 £ R BIRGRAL o
solitionk ftentebastiagiopoVkedSed, preferablgl sprayadiied podiderseatcoribee to
aer osol s con 3i nig‘%3 propel l ent. gas or as . .
the - wyentiamnusghdor the prampmastion of the opharmageytigrls fprmulation are
_ LUl ; v dried .
GESRRNAEA e 115 hRCepBLaBte ) SOPLGAE)SH ol
paptideawith iaomedifn adredpharcpeticte diametto(viv AD) ofhless than 10 pm,
preferably of 0.5-7.5 pm, more preferably 0.5-5.5 um, 0.5-5.0 pm being particularly

preferred.

The invention further makes available methods of preparing the corresponding
powders according to the invention, 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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25 di stingui shed, according to a further enbodi rrent

j ontent of inhalable particles wt
‘ﬁé&%gwlggqog’dynam c particle dianeter (MVAD}’CJ{ERQQQ?OO“S%
than 10 m preferably of 015=7.5 m nore preferably

0.5-5.5 gm 0.5-5.0 gmbeing particularly preferred.
lget d’ﬂtephamuewwticm active hidrstaned esprapaed alpd thatrétis sdsprafed under

r rr espondj owders accor di t he
SRl g ion TP AR ROBGoF fhe RV 19B1°5t PHEIGHbly between 50
aBUSOCTSEAL tertPrafird) RY BERRCABO LE@BS0°CNBuRY 1GRYESRe) 1. 4
O—|II’1E§6% sagmﬁ%roég derlvatelve(s fro&ua "C“S‘y ©
above-descri bed conpounds or a sugar m xture
]%ont]ag nl‘gg ese and at WD 2005/ 113007

Pf) -11 | east one pharnmaceutical active

MUPStERGR dat ﬁfe@l@i@ﬂ o6l tiangestRptions REIate! 5 OREANBGONENETRG]ids in

suitable conditions. The tenperature for the spraying

S%‘PB@@S(QV/W% At @geecbun;theaénamtgs dgerribadh belzwa@la(e ol the percentage

EAIE) & aRB SR PSR g wi

epirgepilogzatiod, aTtepegéids rthdr dpbﬁf)ﬂﬂfé(lbﬂaphtblﬁﬂscoheér@hﬁons of
t.o.concentrations of solids in solutions %w/vv) Al l

selafinidotplsalide < Favimpercens ey vhda thelagand of Figire §, Crupling
SE%&Q?&EWMC& W ﬁqgg%ﬁ%ﬁdfﬁﬁ’é@%a %hol\/g’j Z%zzu(?%gd § Y,etgqpéieucine

ing and freeéeze
ispabbrematzdittm die3. FigerdsehBnts Farishep, s@esidf 91 tiinehdradpatify the

oG RIETRN SOF QAT TR A 60 ang (-6 GHgns process on
tHeORNhi @29(ﬁuﬂérﬁ%.§e abbihey 'c@ﬁ@s%oﬁ& 2 réa'l‘ voltnd BERIS~ 0.67

gf Fi gures 18 20, and tri-isoleucine 1s
ma@bﬁ@tq areabivelome floy off @@5&3 /lll’ﬁuld 06 to. 4 Feal ¥8luneflovp of ~ 1.74

ad 2 rt her i fy the,. tion rate

RO 3] et B el Giorr it Rl erPlhobiiS {2 real volume
flpwRFeIB6 M /hirEipednfiy. B- 290. The figure 40 then
corresponds to a real vol une flow of - 0.67 15 n8/h,

50 to a real volumeflowof - 1.05 I\/B/h and 60 to a

FIRRES NG T SRRl o, s B8 e Bl pravgis

o;ﬁ@alstowgle uate75% | ebitiot huridfy 4@/ Bo°Cesreli stelaye SELGNYE and
shows the aggregate content after freeze dr¥ fracti
9,{:5]9%} action,

'feﬁalvsxvemozlaﬁﬂwus shiBtiopsekitlsa) HoPed AP dragtiomendy

b);ﬁgeut g&g@gﬁgt i ?értﬁ‘acﬁﬂﬂ &é}% 50} %G ﬁqg ROE P88, ng%fﬁaétw and d)

ution. Agueous
4.6%omerfia fractan aadd. 3% 389G HaGidr we:telfmnze-dﬂﬁe)d BoHYbhe LS55P- and
Coypl i arfractlon and 0.5% I action, 5, 0%
CP‘@@P%@E %ﬁﬂaﬂgﬁa payvders aspgistinen] ?%ﬂﬁe%?j%@@%

IgG fraction were freeze-dri ed. Both the LS55P- and

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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Coupl i ng Sugar - cont ai ni ng powders are di stinguished by

I gate fraction. 25 Figure 2 sho
@8&%§£?@®ontent after freeze drying, puﬁg&@azppg,qmsos
equi libration, and four webks' dry storage at 40C

equi librated storage stability), and reconstitution.
F&Eﬂ!@o%l shews thd egaregite lsonipntdafian 1856 Rirfingc pulveriztidn 0 vEWIm

5, PR vids: n sk Bl el yariidicaind “ivadt Wiy and
réfdnsEntid. AlqubsdGbiuBbnaREh ) %04 063 5P fRdehib® Bnd @K, IgG fraction,

freeze-dried. Both the LS55P- and Couplin i
b4 Cevnting Svgatipasianand 0:3%6 166 uactiuics At I frastism, and )

e ' A 51 1 3 007 ..
RAFERBE SRaLRIY sHeBtRltn ek e gt Bgth 5P end
(wopligSugaf-teftaibirggow dérsyHrd distiditished by allow Bggré@aée Bittion.
dryi ng, four weeks' dry storage at 40C (vacuumdri ed

storage stability), and reconstitution. Agqueous

t | i 0, i 0,

FRL 0% Yo SRt AifonP At Sob Ry, BB by iproee o
75YGCrélatihet homidity) abd 086°Cg@otdedcttomge @nsilid)), and.refonstitution.
manni to] fractjon and 0.5%19G fraction were )
ARG SOWDRIWIGY §7% hESRREaplonand 156deifiasgon. b) 9% Coupling

) L ; S . . .
SRR o TP BRGNS 7% CRPHIOHISR T EIch, 4R"1% 126
fraeiring d) 9% fttabnlosp fragticabrapidrids 1o draveimk 'asd epHIVs 6 fragtoratvere

75%.r1.e ive humdjty and 40C (farced stor .
SRV T h ¥ it an P CoUR e A derpting e -
itk | jon, b) 9%
ccgdplln{%%pé’%%ﬂﬁgge?ﬁ?%%ﬁ gﬁ%ﬁ%%’g@% frg%tfoitnon, C) 9%0
Coupling Sugar S fraction and 1%1gG fraction, d) 9%
i 0, i 0,

e 936 U ibr QA0 BT e T fhod e
75%| kelatbret hem{diyp lahd (40500 eforced Nstofagel PdtatiltypuUgad reconstitution.
cont ai nj ng powders are distinguished by a | ow

Aguenve saluions withi g 8% LS5 diaeons 19 dspdeucine fastipagandel %o 1gG
RS} A SRS By 8 1 RSB e g A B

c)st%alGloupling Sugan@ firaxtionst% issldueine fradtogcind 19613G fractson, d) 8%
raction, 1% i sol euci fraction,

gl tachhc Tiottolesine iacion | #g L aulect BRPus o 110 126

: ﬁh&féhewﬁﬂen%aﬁf-éﬁéd. OBoth R ﬂ&%’f{?g Gsf A s e G ﬁ}l%ﬁé) ar- and

Coupl i ng gar S fraction, 1% isoleucine fracti and

Caupling Sugara®: tomtaining)podiderstare iatinmastied by tailow agg¥pate fraction.
i sol euci ne fraction, and 1% 1gG fraction, and e) 10%
IgG fraction were spray-dried. Both the LS55P- as

| Figfald 6 3Bow the@ReRIphie ComteafkfteraPfhy drying, 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, and 1% IgG
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 €) 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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Coupl i ng Sugar S-containing powders are distingui shed

gregate fraction. 25 Figure 6 sha t he
V%&ﬁ@&i&@@omem after spray drying, one MIZEP§08§(QH4808
storage at 75% relative hudity and 40C (forced

storage stability), and reconstitution. Aqueous
Fagyirat7 showswhe aggu)gaw/@dnﬁﬁﬁ Bftérmr spa:ay dnyingﬁ%e:weakjt bpemestorage at

t d..1% | f 3% | L
TsVEEET HRORRY i 1055 Fbkeed sterdes el g @ RERtion
AghePOsORIIBhE Reth AYgaY, BsEsmEhR anafi)%% IIgG lﬁlabﬁcs}le b) 9% LS55P

fraction, and 1% 1gG fraction, d) trehal dse
fipetiont pish 1%606G |ftar:tn¢n,|0)eﬁ% rIaSéﬁPohactlan dmd%% de&Gf frantivhod), 4%

L858 e S0 35 5 TR 3 cion,

S0 ar S STPCHAtRdN MHndJl %9 QYC S R:tidh,C)00. 540 NYBHPSBEdioRYand 9.9 TG
aggregat e fract i on. 2005/ 113007 PCT/ EP2005/ 004808

fragtprriagd hd 19%slgbindraction wergsegatdsicdohbe AESH-cantaigipgaypwders
r e at 75%relative
a'%udﬂt ISH%d’y\%E)@ %ﬁ?@&oﬁ%@l&)?gge stability), and

reconstitution. Aqueous solutions with a) 9.9% LS55P
fract| n and 0.1% 119G fraction, %Q%LSSSP fraction
Figuare Soxhpoyesthe agreests comjenb ofierspmy dryig: punwaskas aben fesege at

7SS, LA 2k SRPC (EPEH BBBR LD ahd ALl ution
Ale&hie sbhaiohs emthaa)d. 3% Caplihg Soparoftaction #id EPA)%SQGH'ractlon b)
TR ECN O T o—

OYSL¥ fPacti ed Y Yy g 0
4RO ok O] COIAT SO b ASBHRS i, o 2%

Cappling %lmaaﬁadilqn mayl 7 6%e gl Slacigom ik h%s Covplipg Sugar fisgion and

olicle® kGt Fodied Yo ol SR ol e §$5 @é*tammg

p&0aRY hiedlistmgaishdd Bed lodna afd f}84ibgG fracti on, 9%
Coupl ing Sugar fraction and 1% 1gG fracti on, c) 6%

Coupl ing Sugar fraction and 4% gG fraction, d) 4%

t
FRHRS SRl SR i AR P Pl e
75% Eébatﬁlel hom$ligaand r40CCi (:tbro%ﬂdsto&% I @@1flly§10hn(brrcccﬁﬂﬂmtlon
g) 10%| ﬁGfra];tlon were spra

AgugonsselyHens With g) 3 B¥rdSOsP aﬁaézm and %‘ﬂ%éa@&rasyora by g 166%
L&Y G981, H0RS3dOB: 1s<§le&ifﬁeefr2ctﬁﬁ°¥t§d b@@% %9{] Reaid, o) 2. 833%

content after spray ryitng, one week st or age at
LSS f86tion) @ 66% thitistlelicing faavtiod,0fd(OF 3ﬂ%égG stacticugend d) 2.66%

1§18 eaytioR) 0% s aeine: Fesonen b3 TebTeplet pare sorav
drod. Ahd 18- c'e%ﬁf’ %% })&G&éré) Bre cﬁstﬂ%%%?{%d b a' 15‘@' a%%ﬁégﬂf‘e fraction.

fraction, and I gG fraction
Protein aggregatlon is further significantly reduced by an mcrease m 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 drying, one week’s open storage at
75% relative humidity and 40°C (forced storage stability), and reconstitution.
Aqueous 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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LS55P fraction, 0.166%tri-isol eucine fraction, and

fractl on, and d) 2.66% LS55P fractian,
V@O%@Q;E/:l %sol euci ne fracti on, and 0.33% | SéTfErPa?@P?/QH“Sog

were spray 25 dried. The LSE5P- cont ai ni ng powders are
di sti ngui shed by a | ow aggregate fraction. Protein
LagoR &getiano A.166%f tairisd ewcin fymtn‘om:aﬂ@ $3%d g0 dexdtidry andd) 2.66%

LSO Efer LR et R Borr 8 bt tackon ete spray-
dh&D Tffe [HO0P 2bitaidh AR Sare ag,tlﬁgﬂkﬁeﬁ Y% 15RABBrekALe fraction.

aggregate content after spray drying, "one week™s open
storage at 75% el atlve hum dity and 40C (forced

it nstlt ti.on. Agueous
ot 39 Sn ok e bptbege B GERBSIp . i ons %5 Bgn eseee o
75%aedlatdre, hﬁﬁu(ﬂt}gﬁﬁ@%OOCS%Pceﬁr Stotd 0g@”stal§lh@§3§% reconstitution.
tri-isoleucine fraction, and 0.33%1gG fracti on, c)

Aguepngozpintiopp grith1e) £. @"/@@ﬁﬁt‘:ﬁm%} Ago®leucng fregtiom and

058 M A B4 5 L SEAEIRLLG, 535 By g,

088Y igtbfrectiinne) 2.66%it dad¢thardas dr42tid32%. 3%&14&@%1(:% ﬁ‘ﬁ'hen and

0SBk i i iRB o 084 eegP digaien. ) GiTh fatose Gariiaqu 08314 -
1s§ﬁ9¥Yﬁe e A U8 9P 2% qg@ tgeg; 1oﬁ1f(]£ e%ﬁ@%r u}rﬁggﬁ %:rgéhond 6?8 é: tri-

S open storage a Yo relat’i ve an
1sQIfeuc1ued‘re$t1m,agml asa%u IgG 3ﬂ)apt1andﬂrzsmshyidmﬂybthyl starch (HES)

R, Sor SO Rt EisTonnanc )50, 20 Foetivti b 8 2.66%

tralaﬁﬁ%/oﬂ'ﬁ%ﬁ&f’ (. 36 i Ol eind 3¥ckibh,- Al $14% 1108 4cA6h WRPe spray-

and 0.33%19G fraction, c) 2.66% saccharose fracti on
drded3 Shhet MSQDBoIaedchFvﬁPﬁmwmog pawdirsl Gro d3gugliged by a low

g saccharose fr n % | ac
osgh 8544 fkeio) py O B CHNARR S, i inPPys RG] Starcn
(HER) sbecifibd statebf-thelifo raf fi nose fraction, 0.33%tri-
i sol eucine fraction, and 0.33%1gG fraction, f) 2.66%

hydr oxyet hyI starch (HES) fraction 0. 33%

Fights 1OURNE! B8 dePGhicoon a1y 04 ARl AGEAER:090E, fou

wéekat tdrp nsxoragrd a0 .483% (Iv@nﬁufrf-éﬁéd Gforager ﬁaslﬁfﬁ,y add retonetitution.
The LS90P- and LS55P- corlt ai ni ng _powder s

Agieors AguHerewth) 471 Gapp g»@gﬁtg@aﬁ@ctmnam B4,12G fraction, b) 8%
Cﬁ%fn‘g g@ih?(ctisc{ﬁa?g ?QI %?eﬁ%ﬁeegi;r E] 5}%513%6?[@@ fraction, ¢) 3%
C@.t}ﬂmg&orgalt ihm:tlan,t 6% feitopllire &&tmhpaml 1% ég(ag@bmgahad d) 10% IgG

four

ntent after s rying,, vacuum dryin 20
R S ere Aypo g g Dl SRR B RIP L P Y e i distnguished
b}sgﬁ,lwgl drdgate @fioheconstitution. Aqueous sol utions
% Yo Coupl i ng Sugar fraction and 1% 1gG

fractl on, b) 8%
Figure 13 shows the aggregate content after spray drying, vacuum drying, four

weeks’ dry storage at 40°C (vacuum-dried storage stability), and reconstitution.
Aqueous solutions with a) 9.9% LS55P fraction and 0.1% IgG fraction, b) 9% LS55P
fraction and 1% IgG fraction, c) 2.5% LS55P fraction and 7.5% IgG fraction, d) 1%
LS55P fraction and 9% IgG fraction, €) 10% IgG fraction, f) 8% LS55P fraction, 1%
isoleucine fraction, and 1% IgG fraction, and g) 3% LS55P fraction, 6% citrulline
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Coupl i ng Sugar fraction, 1% (w w) isoleucine fraction,
raction, c) 3% Coupling Sugar _f '

/o Cl %/ ?@ﬁ}e fracti on, and, (] % 19G fracti OIE,CL@%@O@?/OMSOS.

O%IgG fraction were spray=dried. The Coupling

agr cont ai mPng gowders are distinguished 25 by a
e dgadel ifagien wiere snrayrdaed TheHRoSPrasatainjog powdes are

r vacuum dryi ng, four
meg@?ﬁegﬁjfa??gfa%g@éa@ f%lat‘}E:glz’vacuum dri ed storage
stabili ty) and reconstitution. Agueous solutions
'th ) 9% LS55P fraction and 0.1% 119G fraction, b)
gg)sreégebb koS the EERSalR qontent afier smay. divéne, vaquum dugng, one or
a f Clde ) S,
o S DR G2 T oV G B GH fs PPhRbly. and
rm&tm fA@ebiuo Ioluﬂl%s wsthl Su BJOD% LSQ@F |ffmuo:aradd ](%3% GegG

5 PR Ab bt o Do s
cj a2G6bs EL‘S‘)DPFHMBE §@§'?’oyhsgga'u§§e af;r Rotroarf O%Q?t (E”fﬁgtlon d)

owders are distinguis ow ‘aggr ega
21064 LiS6AL frictjom.e0.33%+hi-Bhlowsin Heactigyr ey 0830 g@ itaction, ¢)

b dryj vacuum dr 0

20 a0 ooy b3 S ateginc Belon, s 864 e fagion, and
33end NgG shalnl ey sp f&gqmeﬁemtﬂhé UL SSDP- ﬁﬂu%@%P -containing

solutions with a % LS90P fraction and 0. 33% 119G
Pewess prsrlistinguish 7% 2 BESPula g daw @ggre@lt@ﬁ%tloslcalf’@udlrmonths
stg)fa gtion, and 0.33%19G fraction, c) 2.66% LS90P

ctl on, 0.33% i sol eucine fraction, and 0.33% 119G

fraction, d) 2.66%LS55P fraction, 0.33%

fri-isoleucine fraction, and 0,33%19gG fraction, e) 10
Figuge; éfgféb Bitovrsr the megrepate content ?ﬁﬁrlsﬁﬁb’éﬁﬁmﬁe‘fﬂcﬂ&@td@ﬁg, open

OB iR 6o oy o LS i
atpbi/\ﬂferesp@n?elgh (epemduorsh eﬂctn’glys a:ratahi]it:ylbq Caﬂdafdtcyndtlwldon Aqueous

Biee $pcn BRI Pt e e shveleding baonp g 0.33%
Tgdy YiaBon YRGHUAET 2. b 0@93‘3%%@@' g%&go&oer A at’/h%'l-lwléﬁcme

storage at 29% relative humdity an {1ve

- Trentiendand/0.33% RR6Cradopeat tinVeAl of dpec) 26686 [RAOBrfdrsion, 0.33%

R S BE e SRR A B 00 18R o

frdotiafif 0.00% @iNdolRudRYtrabiitd, hhd©lI30h 18t MRHM Rt 8{ A%Q: 0P}, ¢)
2.833% LS90P fract i on, 0.166%tri-1sol euci ne

2.66%d: 3998, fragtien0033% triyisoleneine ifantiorn, aad 0% dgGmactm)l at an
% &1 ol.euci ne fract
ARG 30 Pod BE0r Ractdey'd o6, e ogROGGE g 56 d EBpec
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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fraction, 0.20%tri-isoleucine fraction, and 0.33% 119G
an AAF of 40, e) 2.66% LS90P fr

\)8{)‘%‘%)3}5 6)67sol euci ne fracti i , and 0.33% | 5@%&%5@94%8

at an AAF of 50, f) 2.66% %QOPfraction 0. 33%

tri-isoleucine fraction, and 0.33%19gG 25 fraction at

caRfAiRIE BYWAED, hag edFRJ of ~33% Mierchs asolquoimedteegrowalar ooly has a

Fg’%o\f'e go SPr ay- dri ed. The LS90P-contai ni ng powders are

I sti ngw shed by a particularly | ow aggregate
fraction after three nonths' storage. Figure 16 shows

FI,he fln particle fraction (FF&% wth a cut-off
oWpihe fine pasticle fagtion (HAFY withar cusedf diemgter smaltkiydhan

S Irons \Mi)lD ﬁgﬁgﬁgg‘g%i% '%e gr@él al%sqar&ag’%?g of aqueous

sISHOR, whisk hewecdomenigddd 3B and TBE1 of DEYOP, qmed%ﬁ{eeand IgG1. The
produced and sprayed as described under EXAMP

S@@B@@uﬂ?ﬁd?m@%dwﬂl%ﬂw @@W@MW@OWPLES Isoleucine-

r a 35% wher.eas
B eP ME SIS 2280 R Rl ep G e hoyyder prfy s o
FlEFoﬁh?ﬁr%.the fine parti cI e fractl on (FPF) with a

cut-off dianeter smaller than 5 5 mfor various
powders. The powders were produced by spray drying of

{ ]
FIE g A, A o0 AR
5 pmo dercedioan dowperay Bk powdies sretdp@ddudcedesy W of aqueous
0

I.sol euci.ne- containin owder has a FPF
SQUEATS AENIFL BYs EATIDGE B85 Romcle oL $558, iiisplmciop and 1gG1.

The %3fkiofd werd E&iu%?t% %.g V!%ee{ygg efs Mdt r?&e? ]%{(AQR/#IJL% Tri-

(FPF) wth a. uto rsma ert
1sohucmcrsoxptmnd@ powddre hpveva eFRRF \o meorp rethaili 60 obrbys%,pwayreas tri-

€0 SO ons i ch have cont ai ned
ISE% 55’?81’?8@? Odiyll_@%%;ﬂ ‘{] 6%ol euci ne and 1gG. The
sol uti ons were produced and sprayed as descri bed under

EXAMPLES. Tri 15 i sol euci ne-contai ni ng powders have a
Figare df showe théy mﬂSSS@lQan @WWW diameter |(MMAD) and mass mean

f a FPF of %
G Rlep BN of o B WaTherS b o AR e miied gy g of
aqieess soRAidns diheieiaes c&rNMEPéd DSSSméﬂdqgal ReWESEB . trififleucine and
powders were produced by spray drying of 20 aqueous

Tekelt b BHELIGH \{éﬁe W&v&w@bmdasm@@d lsYsveripdi undrGEXpAMPLES. All

PO odJ:> ha ré gg’%@f’ea iaﬂgd‘mr&t@;&\%ﬁ\é@? A The
diagram shows the effect of the tn-lsoleucine fraction at constant total solids
concentrations and spraying parameters on the MMAD and MMD. A 10% tri-
isoleucine fraction related to the total solids content of the formulation significantly
reduces the MMAD.

Figure 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 LS90P and IgG1 or LS9OP, 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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powders have a MMAD smaller than 5 mand a MVD snal | er

WHORBoLaFl net ract ton At qonstant total SHAMHG0S/004S0S

concentrations and sprayingr%araneters on the MVAD and
MVWD. A 10%tri 25 isoleucine fraction related to the
total solids content of the fornulation significantly

:ed th D, Fi .20 sh he fi ticl .
Figig Ao AP RpHY e, eyt e Sikgh Paeh egmagnic
ditnfetsr (VBVIADY Bf REMEIR fowdERE TRO IR BEs %ﬁgﬁﬂ@@d%p% drying

i ng of aqueous 30 solutions i ch have

spray dryir ) : - )
of mnea%@éutusgoﬁndhbweg@tamd ILSOOP and AgGi 90 E8QR, ne-ispheiicine

b, THE SR SO PR 0 e BRRY BB P ar s
ADoyeIeRs iave @ MMATD s@kller4Ra 6.9 |mP 3@ a MMDE@%aller than 5 ;.th.DThe

tri-isoleucine- free powder only has a FPF of -24% .
dipgesy 5haes theGTePrad0ibe Ogidigalgucing Hractiguras @hsehbusal kelids

an di,apeter (MVD) . and SsS aer, m,c .
SRR Rhnmrotte Pie” solBe: MR, SR KIS et -
isplecivie G@ctiyh sdditay (olihgi to@ll sslfdsapHRatsf &Rl i@kl ptificantly

have cont ai ned LS90P and |1 gd or LS90P, tri-isoleucine

reguegsdhg YEYIADr oty a lawer splidspantent fogl ibE @ Yarrad sighes gpuying

R LPRE pEROBF almhlfcyen signfleanBr IR RERIELT, "

di agram shows the effect of the tri-isoleucine
fractjon at consdél'%gt total solids concentrations and

Figyre 22 shows-the Frsidip RO A OV s SPINSTy g, fotpd storage, and
. i . td { Do [ ¢ : 0
rebBRYAHBLNA ghEAR oS With e 3_.3;3n}|s ?ﬁ@%@% slfion, b) 033%

content of ‘the fornulation’si uce
(w/we 13aapne Bortomandiele 6oim) dsS9OB rtaetion,(@ .03 3% Bu/ v lysozyme

and a_.hi,gher rayi n ressur F of 0).,
fieved oo Py e P AEone vl gell Bshienand o
0.85% (o) diyBbzyii @B onC mmt(m? Qi-i§NERInd Edftah, and 2.66%

forced storage, and reconstitution. Agueous sol utions
(Wit B-SQPP Sre 898 waresprivyesio 7hed.SOPBeptamingd powd@3yistiBguished

) ozyne fraction and 3.0% (ww LS90P fraction,
b’é%@%@éﬁ?ﬁﬁ}mp%%ozn;eﬁg fraction, 0.33% (wWw)
i sol euci ne fraction, and 2.66% (W w) LS90P fraction,

and dé 0.33% (W w) |ysozyne fraction, 0.33% (wW_w)
Fignre 23 cthewei the agercepteoionteahatier spoy drying) vesoygpdrying, three

b0 PR S, U SERE A BN ROty
Aqueous solutions with a) 3.33% (w/w) calcitonin fraction, b) 0.166% (w/w)
calcitonin fraction and 3.166% (w/w) LS90P fraction, ¢) 0.166% (w/w) calcitonin
fraction, 0.33% (w/w) isoleucine 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 LS90P-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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Fi gure 23 shows the aggregate content after spray
wds Yooigyagesuum drying, three months. dry stpERgeA04s0s
C, 25C, and 40C (3 nonthg'_ stability),
reconst itution. Aqueous solutions with a) 3.33% (ww)
calcitonin fraction, b) 0.166% (ww calcitonin
fraction and 3.166% (ww) LS90P fraction, c) 0.166%
Deihnscal citonin 25 fraction, 0.33% (ww) isoleucine
ractiron, and 2.833% (ww) fraction, and d) 0.166%
(ww) calcitonin fraction, 0.33% (ww tri-isoleucine

fraction, and.2.833% (w a on wer g

g S e R e o SRR PR e

foll g @ TRaatMinpeddited b3BwTH kighs ﬁiﬂ%glﬁrpefd&ﬁﬁgﬁ refedrunless
application of dry powder preparations. Detal

othersidsc stateds i edchicage tprﬁ%éfw?ass wOileaosden gube solid co?ltent of the
R ARAE0E sprod . TBE bt 38 JEAOBAN, Ui Ring” o

“dofita@iRt iadd iltbuded tihehe ndré |sbét)MIﬁ@d e ioff glescripgibh Nedmprising”.
bel ow. The wei hts and_wel ght percentages refer,

Fystheasare, ¢ rr@;lm and ‘Plyrplegre M %%WS@% ¥lyo the dry nass

of the powder or the solid content of the

sol uti ons/ suspensions to be sprayed. The general forns
Tlaf exgpecseion i1 4 drlihkaidaadharasg denvatnfé’é orhas m54 rlieked saccharose

A - R S

_ (lzﬁ:&%u&% g Qdorigiked | 151014 Shdcharble (RGP %&%ée? nor 1 ;440d11nked

I nked” saccharose derivative" feans a
Ghla@h:lﬂpdmmse devaitosyt isveros) mceastl dasowith Hhe é@npdmsid‘@d in this
4,0 1inked D Gal -saccharose (Ilactosucrose), 1,4
et ARRMENE § - sacchar ose (gl ucosyl sucrose), or 1,4
O linked @ u-du-saccharose (maltosyl sucrose), in
each case with the forrrula stated in this 15 patent
Theoetmession “SHearelpiteiss o6 'sugan gaikture epppesing at leagy gpe 1.4

hr{ﬁeét Lcfiaros m%h%?? rﬁéarlsﬁzﬁtl 4’86111&«4 %c @fp%ﬁ%ﬁ/aﬂve with one

ar ose” deriva ans

of&a@ cd"rﬁim%taiat {nviaisd ptertidoburaare, iipd ntikard of anlbas two diféalent
in this patent document, ii) a mxture of at |eas

L blofkeh Hutine der VRS deashcifhr Bs dodeie vaRied, 8 thisgient
O\SAr.lItﬂPntt g;b?ftn%ﬁ ﬁ(ttlﬁ%e }r?g t{)tﬁ)é Subdte3hd eéi«g%ﬁ crose, iii} a

ure 0 sucr os ucosyl
mﬁ{lture efat Iaastl ()neal 4r@-idhkﬁd95aaf:hamd)sel depistitieneith ofe @f [then kogrohulas
state aEg\Eeogr?d% relrvs%tgér\s/.epygférgblgnf 1'1('1)1];<tutrf|3q %f flgétgsuulc?o%e 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 maximum 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 mixture of 18%
(w/w) glucosyl sucrose 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 LS40L), Nyuka-Oligo® LS55L (shortened to LS55L), Nyuka-

Oligo® LS55P (shortened to LS55P), Nyuka-Oligo® LS-90P (shortened to LS90P),
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stated above and ot her sugars, preferably a m xture of
Wweohesyei®se, |actose and saccharose, @ ?§/)éb4808
sucrose and/ or malt osyl suc:{gpse saccharose ructose
and 25 gl ucose, |v) a mxture of at | east 55% (wW w)

act osycr ose, mof 2%;% | act ose _and_a

RERE HESFS 0B OP he\faorra’am Heyashibgra Shoii, Inc.,
jdfaast 88% (w w) Iact osucrose and a maxi mum of 10%
(vv/vv) | act ose and saccharose, vi) a mxture of 25%

(ww) glucosyl sucrose and/or rraltosyl sucrose

et ween. 48“ nd 5 W, acc e and re t ha
TR T GCTORAMA” £F (RSO e RUTECEridrgich

a&QwuﬂMﬁ\&thJf ldﬂé§é€ khre oA RO S IR Ib R Yles, SUCT OS e,
between 11 and 15% (w' w) saccharose and between 5 and

9% (W w) glucose, viii) a sugar m xt ure naned

t.ened tq,.LS40 sy
TR HRelon oy reSE o TaRPURER b peget: fympltion” means
p&kidgofornula8oh WiEEordseBe Hale Ueiban Mok aro®hi @) residual
LS-90P (shortened to LS90P), WO 2005/ 113007
mPEH EPPisATY dgsthan 186 dsup) iredal gaeiste) ofesodhas Sy (w/W)
r n ibara S
S o SRR PSB85 o e
mibpodry Saimghevieh dedre fRalambRo IThe aedhad irflesuhintier conAs® spray-,
buil t uggout of at | east three nononeric su

V3P QT dsczerinEng epRdidensand vwith idgniagel exripienis gﬂgends essentially
oﬁ Qﬁénﬂhﬁ}é Qi c@ﬁtenﬁ b¥ tl@pﬁ%ﬁhgwtﬁﬁfe%t \f%nsub t %gé'\g%der

formul ati ons which usua ave SS than abou
fofmilalion.esi dual noisture, preferably |ess than 7%

(W w) residual noisture), less than 5% (ww 10

resi dual noisture being particularly preferred and

ThE&Sm "BRBrph¥u Whitlns R 1B Rlrmulfeba { hSwiE 1158 8¥RRinDsE than

referable. The residual npisture under constant
&wmalllnwmprgﬁera‘bhe brz%ﬂanyT%xgnm@nmc&rabbsleamalaw 504 less

al | ssentially on the
thﬁlgfs{};fez r}(f{efé ﬂg SLPIq¥E’ée eél(l‘armceuti cal active
subst ance in the powder for mul ati on. 15 The term

"anor phous” neans that the formulation in govvder form
T]?f‘orf-?ﬁil nsinhdakle? hmgans) gbgtc thest pawderre aronsuitaple for pulmonary

1ﬁifs§5t?(ﬁ4 Bin]%a?ﬂ% ng%ﬂer?’/ TR &s g&&s%ﬁ%ﬁb al%:ciE S ﬁl%nalé %

bei ng particularly prefée
mﬁﬂaﬁ'dmddvﬁ:tenn smahlm\kragbthat thepanizles kad rdatiethR e rand Aif @ecessary,

uitable f ul non adm ni stratj on. Inhal abl e
fpbgric &f Cbglad‘ih%r?i Glic Tibic Retfigles Wavan TohExamRleot mean
pa?ﬁble size of between 0.4 and10 pm (MMD = mass median diameter) in most cases
between 0.5 and 5 pm, preferably between 1 and 3 um and/or a median aerodynamic
particle diameter (MMAD = mass median aecrodynamic diameter) of between 0.5 and
10 pm, preferably between 0.5 and 7.5 pm, more preferably between 0.5 and 5.5 pm,

even more preferably 1-5 pm, between 1 and 4.5 pum being particularly preferred.

The expression “mass median diameter” or “MMD” is a measurement for the average
particle 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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i nhal ati on device in such a way that the particles can
ungs and, if necessary, take s ]
‘{éﬁg‘gg?h@?ogﬂ he alveoli. Inhalable parti cl efﬁmez?m?/gp%%
exanple a nean particle sfze of between 0.4 and 10 m
(MVD nmedi an di aneter) in nost cases 25 between
mesans gflgseg %ﬁaﬁsogwgwasﬁe;ﬁ%éi\%w&s SecHPR Metbﬁd)ah@r/ ofrcogrse, any

offRE b AEHETUAT froqRek GO B fh et BERT SRR
preferably bet ween O 5 and 7.5 pm nore preferably

,[Eet ween O. Hd 5.5 even nore mf erably 1-5
Et%%nmfssaﬁw Wnserodyapme grapietes | ((MMAD) states, ﬂi@oﬂercabmamw
pLiRICCHR! BSThIA noffRssy SBA o F}s’%ﬁ’@&é‘sr of i poWMEr hhe 2 smaller
rreasurerrent t he "average rticle si

adpéymmbuﬂlmexerslmcaees b dpdndibe snefiod siated v éng patantadoeument

SERE o dibreBRnl AR a i B MV (5 BauBes,
MtissHiag6etionle MVD val ues can be determined, for

exanpl e, by WD 2005/113007 PCT/ EP2005/ 004808 -20
nmeans of | aser di ffractorretry (see EXAMPLES secti on,

G Bl AR B RS M 4 S B
i il padtices)with Ehﬁarﬁae NgizdBE S SRH MMAH geYRadIlyE inhalable

di anet erwﬂ‘g MVAD) states the aerodynamc 5 particle
pawvdes He eanm%ff- Hun) 3076 oprsferablyh aope thancl8e, wpra ﬂn@n 40% is

PP BRAErD, SR b oA OR S oL Sl S5
Nees pﬁera]’sletdmﬁ IThE etesn agedreh bid (fdﬂhedﬂl@he f‘di’atldiffl Qlah’ﬁ:@er” states
Met hods  secti on).

e EXANPLES
er@*&j 75 #r€ | taken, g pesqunt lelﬁbﬁ)de@eg@@n%gf fioEPE A FPE of
BB BES ol oGRS S ATREES) A 1S Mt

pptivideinghe pewd@haisa masemedian a@08gnapriediameter pi hes that Bam.
30% nore than 40%is particularly preferred, nore
than 50%is even nore preferable and nore than 55%i s

TH® i @nP *§ir 8y %Qiuﬁoﬁ’t iphdans Hﬁﬁe&ﬁriﬁlﬁlﬁﬁg drnsﬁsfiérﬁlons in which to
connection, "cut-off dianeter" states 15 whi

pl}ﬁ@mﬂﬁ:@hé@l agtise tsahsganceris alissobusdisuspendadhtogdber rwrﬁhnatt least one
e FPF. An FPF of 30%in the case of a cut-off
rreter of 5 m(FPF 5) means that at |east 30% of all
part| cles in the povvder have a mass nedi an aer odynam c
di ameter of | ess than m The term"s ay sol ution”

Thee i aéfne st ﬂ”uﬁfbﬁglame ef g peanshishmethodyeil Bvasusement as
AR HBE G L %ﬁiaﬂqmﬂhe E%éone ﬁé‘g&tloﬁ iS58k %?%&?%Pe%@lﬂggent

together wt excl prent.
the MMAD and FPF are determined szmultaneously (see EXAMPLES, Methods

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
Iungs without thereby having significantly unfavourable toxicological effects on the

subject or the subject’s lungs.
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The term"tinme of flight" is the name of a standard
t asurenent as described in nor e
ejbé%m@g section. In a i'rrre of flight ﬁggﬁﬂghglqp%og
25 the MVAD and FPF are determ ned sinmultaneously (see
EXAMPLES, Methods section). The term
ﬂ\ﬁh&’?ﬁ?&"@@@t Blaaqnyceae@@b’t apteptablec ispitn ingludes,c forr peample, the
ers t CI plents whi
fgi%vﬁ'h% lts Otht 1g§{eoli chﬁﬁ%ﬁdnéo X herr]n ﬁ%lg for ihorgaric aCIdg,hSUCh as

chiveide Sml;ihara plsospﬁate hitphdypka, RemidEh@dexedtpkgnt dlsoadnlts from
for exanple, be admnistered into the |lungs w thout

OF $ARE e By éw}hgs &a&m fpaleate:| rmarite atietsp succinate, ethylsuccinate,

Ie- F8 So0k 45007 3%?%%%%’8@@ oA 2o fora

tdumesﬂph@rat ¢, phbnomc esdlicglate yndacmantahind esadihis,’ gluceptate and
[ n% udes, for exanple, the following salts, but is
iR §aHed to them salts from i norgani ¢ acids, such
as chloride, sul phate, phosphate, diphosphate,
brom de and nitrate salts. Also salts from organic
Taeitets, “rhauhacasticallly atesptabld exdipes” holwdesa fer, exampler atitbout being
[ cci na rate, .acetate,

nat et hy |

D b S Bn RS o e, I BSTuMDar! pupguium
(ﬁ@buﬁgeﬁwtﬁhwmmﬁﬁ{)mat e, salicylate and stearate,
and estolate, gluceptate and |actobionate salts. The
term "pharnmaceutical ly accept abl e cations” i ncl udes,
A]c ﬁglaﬁ%f?c@ﬁﬁ la@ﬁ\;e s%%tall? %}"}Q to ul%%?gtocﬂ? ‘ajs %8 a}l uanilncdlclnal

'um - potassium calcium al uninium an

pfddnet, uChoﬁ@oslubﬁtolrthinbﬁlaﬁmﬂ istidh), which' Qibﬁtfsfﬁiplﬂﬂmla@cﬂbgical in
active substance” is to be understood as a substance,
mosinsases | Resftivepelfestian 2B Qemigi oresR w1d/eloRell nwher e pctive
stbitce Mrﬁﬂglﬁ)iﬁ‘tro nﬁcp\gﬁﬁ 'm&gﬂrggﬁ'sﬁabrgah e P, @?’t‘ introduced
cases posittve ef on an organi $m- organ ‘an
inde b Ipatiesthghe cﬂf@:tamtbwlecailmbsymme is brought into
contact with the organism organ or cell. Wen
introduced into a patient, the effect can be | ocal or
T8 . .
B R goloBtal AL Al Gpedte PEREIQUPIRAMH, ot B acids or
ny@¢idecidThe term " pepti de" or "pol ypept| de" neans
pol yners of am no acids conprising two to one hundred
am no acid residues. The term peptide or pol ypeptide
Thé terhePeptde? or PHEYEGMNMBT aidand ﬁmw&@%flaﬁﬁﬂfb SQ8PRRMrisHRStwo

and heteropeptides, i.e., polyners of
to one hundred amino acid residues. The térm peptide or polypeptide is used as a

pseudonym and includes both homopeptides and heteropeptides, i.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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‘25 amino acids conpri sing identical or different am no
| es. A "dipeptide" is thus bui

vg%g??%@§?ﬁﬁked am no aci ds; fL_trlpeptlde Fcﬁﬂ%QﬁPSN%MBOS
of three peptide-I|inked am ho acids. The term

“pratein” mers of_ a

OffRE S AP PRAY: JB0RHP BV BoPGL I 1581 Hhelh ardr 40%
pre@&@ﬂ)l?%%?leaﬁeﬁﬁﬁo BESORSALI ﬁ%—ﬁéﬁ etfé‘rédn 1643t 80, 90, 95,
singl & or several am no ave een Substitute
180%oroir matre tha d 0g%o off] nlmjnemtw)ty ofiticbadti ye ngu-spehésizat] iprtin.
wth a C or Ntermnal extension) or otherw se

nodi fied fromthe native (wild type) sequence.

ThRe rekylegéuzlﬁtalﬁﬁo catndt hifeaRR Ch¥BomidRt WhiBh c@mﬂnsebét 184408he amino
pol yet hyl ene glycol or WO 2005/1 1 3 007

2RO/ Ak 20 B0 38thoxy@ou. hdelthougb tldl aoinp @syipdk gsually in the o-

PSR PRIFE PG Bl B Bl by e R Dol

TR ahifd! héifl | din RIS @nkd ottRf f@{cubﬁﬂsgro@ﬁ% e30amih), carL@Q&{mde
or nore than 100% of the bioactivit the native,

caboxdy imidele dgo gropnsiand %herr%OMpNy@éql on synthetivoamiap deids,

B5A08. EOTRRUB Y 5F DD T e oo

canibe ousgd 0 Fpr |e3amp1lealﬂiey tdrth isokevdine Pidslutiéso Bomth Heoleucine, L-
r boxyl gro any oéher arrangenent in the nol ecul e
ISP uging. Jagfiaie .1 icie-pRe VaiRUs §aties of el oAnagiiuegi-ai n
ot her functional groups, e.g. am no, carboxam de,
car boxyl , inidazole, thi o groups and ot her groups.
Thiateupizbsion plgmtpreltmmfcmmmdo ¢ intkmns dpray-siciedpowsiesr comprising

of Rl materts agt SpBiay s s bh R Eipidall fbng ta 1% ()

of HRe W& bﬁﬂﬂe%‘?';ﬂ@vdhﬂ C"[‘h@' BowR&! By [defih®idh S46ds Rt cbntain any

i sol eucCi ne, racem c is$ol eucine and various ratios of
fltl'ﬂilél‘ EXpienianid. ,othencgntenthé" apy fartlerieapipioptsrie 1g5s dhaai 1o (w/w) of
l.atl,ony s spray-dried powders conprising 15
ﬂ% n@ﬁ‘@&%@?ﬁ gielns and optionally a suitable
buf f er (typlcally fromO to 15% (ww of the weight

of the dry powder). The povvder by definition, does
Anstrfagants |Shbwe it gapalrle of dovearingethe surface densionrd the pelatien in

By R A PR ohE e 08R a{thndl v o

teasibmicten aethol as@pabécenmé dih Dloky (Bt [Reominidg Fehiee 68l Bdition).

of the solution in which it is dissolved. The

surface-activity is neasured, for exanple, by the

e r peF u : ;

THEHHAIEASHGRRIHIAT HctodkBAAT A R rides wich
art builtyars atatiat ledﬁ throe mopohysasgaamottetilesreans

pol ysacchari des which 25 are built up out of at |east

t hree nononeri c sugar nol ecul es.
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WD 2005/ 113007 PCT/ EP2005/ 004808 -23- Powders
V@@Cz%ﬁjl'li‘ﬂ)ot?o the invention The present | nV?%}]ﬁﬁOOS/OMSOS
concerns powders, preferabl o Spray- dri ed po
containing a pharnmaceuticat” active substance and a
conbi nation of excipients conprising at |east 5 one
Powdersiaceqrdigg e fedmghde derivative sel ected fromthe
corrpounds. 1,4 Olinked D Gal -saccharose
(lactosucrose), 1,4 0O-linked D @ u-saccharose
Tbg bresems yhveatiar asedms powddrs @rﬁefabi}k@day—dned powders, containing a
u- G u- sacchar osyl .sucros i.n, conbi nation
ol cRREre St A érc%gsbiqaap%ﬁ exciplgnia EpgprSing at leas
ofi € - Biftked ssac&faﬁa‘s@ B (ﬁ@el@@fb&‘ frofthd cord (@ﬁﬁé 11d£ O-linked D-
and/or a nono-, di- or ol 1 gosacch arP wher el n
Gahsacohargsnzs(mgcmsbé, hgﬂyOhmked BeGhmhcdhaﬂose](gluﬁeslyil mmdse), or

ri ovi,ded t hat th .S di
12RO O PR Oty oot o spbihehith ith oL B one
filrfhRr eXYSBht Phe othla@ewleﬁa@ 9?&1:@91 RAWASHS acidOf b@pt[ﬂeaa%d/or a

t he exci pi ent conbi nati on one or “several nmono- ,

menet, Si- andrqr@é\gmﬁand@ewhqrexmhao&gmaamhanée ofeg be, MSGCOHd 1,4

S R R N R G R R AR R
preferred. Exanples of nonosaccharides are fructose,

mal t ose, gal actose, gl ucose, D nannose, sorbose and
Acersdmgkie. @ specialbrebadiseiicaf fediyention; dhargomespppding powders
nt,i. 0 r I 0 Se, i
C(%lﬁéeéﬁalagsglea Jl |to§é§lgm gmtl %ﬁ% ég Selyg%?i E‘%grl ydl and/or
obgushahhiddeds)ii 1g thdmbn t® diws,mn-ﬂnakacﬂmclwrmerc&ﬁﬁmﬁm &vherein the
The

l.ezitose, dextrin, tar ndthellke
aqierl B EMoes wioravﬁaacp idgdiels guripR ondE’F?é“pleS of
mBRYGEE Rk e lRE(0S %ﬂt%@ al 2RO c’&@éﬂ ﬁ%ﬁﬁ?&ow«bm and

wherei n the content of osucr 1S > 40%

 therliee Suittble ﬁlsﬁmn@wmtenmw of HiesinventBB%ré onexnpieh bictose,

P S8Rk S BLITE: ZASESIR S e o

pO1PRERAABs §RYaffinGse, infel@A@ikd, | RRtrin0 staidheanahﬁé IRE.EMHd @bntion
active substance, a sugar nixturé named Nyuka- O igo(r)

~ thessp, alge mslur_i@swprrﬁmondim@r prowflersnwithe lastosperase, lactose and

sof U AR PR omen Bt e REEBe 5 POLERVM, By 2%

(v, dndrateol RSP lv/ 00 thé Yo tal) sugacRBnO6Lthe PO RAEC !N&Goﬂdﬁlg to a
anot her preferred enbodi nent, the powders accordin
preforied embrdianant dhe powdas According dutheiipyention coRiain, in addition to

OB Bl SSAE YIS o A6 0
LS55 fooujat)froae thdapamhiy Hagas‘h‘ﬁm,ra Shdjipdnc,, Japgewhickhéaritains at
le&%&)%? qsﬁéo%{l%{!gieeggténggl?u{gggﬁmcfgzs)ela%{]o%e nd garﬁéxqum@mogf 10%

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

according to the invention contain, in addition to the pharmaceutical active substance,
a sugar mixture named Nyuka-Oligo® LS90P, or LS90P 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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WO 2005/ 113007 PCT/ EP2005/ 004808 -24 Apart from
ers conprising a conbination of
V@Eg?@ggﬁgﬁﬁ mal t osyl sucr. have proved ]%%f/@gﬁﬁ%sl/omgog

se
accordance with the invent i%én“, again preferably in
conbi nation with further nono-, di- and/or
Apwt yliere cihaie dwsiderhepapGias theopbingtior ofi gves] Ghoape gnd
| r . . :
g0 SR SR SRR AT MBI ERREMh, Bl prcforsbly
inadvhbimdtioa syith fibeoseno-s a6 andns pelysgichaiize Tirpdéerthe present
.fructose, wherein the content of glucosyl sucrose angd.
inygtions \Alsos Jaeludes jcarrespoREIBE a BV Aot ombighiy) cogfaipite | excipient
- 0 WEES,
GRUEHLE B LRlR RRE SO AR uclE PRINRS, gucose
andéspfrattbsee wiendie rthe @bntghtuod glticosyd kncxse aad dnatlsylosydrose 1s

PRUFIRESH (END SOTBBadbIrohb APeI Y TiSocoRsFl of the powdor
A_Qéo‘%ﬁiﬁg%' £ RO iRibie chibdRRHCNR AGHRNA Renkm _Bf‘%lucosyl

I nvention contain, In addition to the pharmaceutic
susdse wed sudbtosdrsoerosaissaideast iB%t (w/e) ofi sime@tabsugdricogtent of the

PSR ARRERTS b SRR BB e kBins o o
inettioRSAndRe ifMBddifsy to the ?h&%ﬁceﬁﬁ:ﬁy\&fﬁﬂe hibstdnde, aldPor mixture
(W w) saccharose and between 5 and 9% (w w) gl ucose

nagwsd GeenlivgrSugar® tfowe the somparshHayrshibarar Hewil e efapan, which
i.nvent.i,on 0 cerns. ;S I [ 0 1
o SR SRS YD R B PSSR 11
1 0 QT w)Tbacthbiresenaidesbriesnps and 99Spgar) ghidope biidbetiveen fructose.
conmpany Hayashi bara Shoji, Inc., Japan, which contains .
Fyrthermate; they prasquiyipyengion cdsoy ponsgrs oieh pewogh Yhich gopfain, 1n
Ler 0se | 9 ;
RO RE e FgbEER A SRho 4O o 5BE AMRGSHA CHipling
Sugar SiRefromy the cpmpaiey HaydshibaracShdjgilme. akpah eviésic coiteing at least
conbi natjon, in addition tg a | east, one 1,4 0-1_ipked
259 (i} SLONA SHGEES 9RdgF ﬁ}??tgf'}é AT e A S LY/W)
' hasat i ve, am no
e o e L e o o1 ca
and/ or biological polynmers as further excipients have
roved to b ar dance W.t. o)

in.,25 ac h .t he,i.nyvent "

FEfRTOrE: Bovip aviid RN o i o DRI RRL kO Ridition to a

leddt tone WM €1iSiad ABCcHASRE RECHIVE 00a bal Mxiuiy esthiplding Bt least
conbination with at |east one 1,4 0- |inked saccharose

ongek,# Galinked seecharose derivative:amigo geidpmentidry, aeoholy pplyplsqnon-
.07 | i nked,, sacchar gs l.vat | re,. :
oy BB L e g, BT o v
adcBrd@ncechith artigvaitibn OFurthee badipiogs &aewh & the cgrrentBSBEAYS the art
and diverse cations. Excipients L ,
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
greater 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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30 with a high glass transition tenperature, for
eater than 40C, preferably gre r

‘ﬁé%#ﬁ&?@t er than 55C are_particularly p?é&éﬁﬁﬁgggc}%mg
list of suitable excipients’Can be found, for
exanple, in Kippe (Eds.) "Handbook of Pharnmaceuti cal
Excipients ", 3rd Ed., 2000. WO 2005/1 1 3 007

P 25 . Syi tabl pr ot nt ai
STEHIETRARR-0RER g o BhifHl A0, RuhPHE: SRR T Baman o

rec@nmrmhﬂ@n@rg,r igelatines, gaded, e \Aﬁmﬁﬁhﬁu thea GRB.IB @ Nalcohols
and the i ke, Sugar al cohol s ich can be consi dered

wiigh eancbegonsiderash fomuse s excipientscrte,t ingrditionrigrmanngol, xylitol,

1jltb %]a acétop%éﬂlﬁlwl adlgﬁitaci ;18) so%ﬂ%ﬁ’ gél}l&{)ol)b ip?%ﬁgéyﬁé%lrbltol

act ucito yrano sor
inasisl trg'bmom]zuilandmet lﬂ{e 8otatild anirioka{e1ds$hl¢lt1@d9 e fﬁﬁin[m'. alanine,

d l.ud | |
i e, oG, GNGTale; PRSI agTaNe, cJaciEen lysine
1§0féﬁ€fn@efvallu¥é' no Haﬁoh‘i%ﬂﬁbrﬁﬁc gﬁ%n:){ﬁ?amﬁer % ogﬂxlaantEﬂlme L-

hi oni ne, ani ne, tyr citr
aampa} Ljﬂhemylpilamnylmbthyil peemet lpparmstedyr trimethg panioaivayetate (=

tl‘l ni pacetate 10. pbetain nd the like
St el PRCTRE ARG foi G wRighract af B i) @lysincopr histidine)
ahd/git A@l%}mngaﬁ%%rar@ﬁre@érﬁtﬂ? LS G HhaGRP F%uﬁi fcRief skl dlar,

used. The | ast i nclude, in parficular,
P{ﬁd@mmﬁlﬂﬁhvdrpp i @mh@bacadsaﬁgn deusinied sahn@. gol,eucleadrsrp@l?han

| e

ook DB Bl WoRRER idac B BinipfTahRlipg foprent
of he reshrventidh, tHe@isP b€ &8 Mucind Vi Hattlar! GddfRnab the 1,4 O-

i soleucine, in particular, in ad ition to the 1,4 0 15

lipkodysepcharnse WsFiwatyve s ) spger wextere cgrrwglag afrlsaptuens 1,4 O-linked

S cch
gl:igl?{)/ééat clie\?iga ashﬁra]%é\éegina%a{v tﬁ%e%uk oﬂ}léﬁgar‘t))}yz ?'eér: c@fc%ﬁt?atmn of 1 to

1¢.090amt/wit s tmleJ99% {tvdw) Bﬁn@@&ﬁ(cﬂaﬂl}r prefeired, 19. thl%i‘\Q% v/ w)

hei ng particu ar y preferred, 10 to 19.99% (w w)
bERE AR DEfF@DIST ef erabl e. 20 The use of di-, tri-

ol i go- or pol ypeptides which conprise one or several

of these chiefly hydrophobic am no acids as a further
Texospodi, irs, aligo @apdymptides whichdeantiagenesr several of these

Particul arl ref.erred, are des wi.t.h up to 20 .
cHigH JOTRpSbichgFne e Ry Niteh PRGNS dhfcnparticularly

ad@h@Seou8Y PAIORIafy DR &ERER Bl papitiBs WRtht @ %228 Hhiifb a6ildslSmore
even nore preferably with up'to 11 amno acids, even

prﬁfw@lb withaipdp|1§ amindacids, eentooreprefaiahly with wsto Eyamino acids,

lv. M th to 9 am no acids v
R aF® eS80 Virtnh b §P g s EPalSolus iRy M w 10
arfiinefaetdab b%nV\llnbfb prefekably wafhl 01038 iagtfino @¥E$) ¢Veh enore preferably
preferably with up to 7, 6, 5, 4 or 3 amno acids. The

ngé pPite Samjae geidscvep 8191¢ peeferalel; with up 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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are not identical to the pharmaceutical active

30 Suitable exanples of tripept]j
Vﬁﬁ?ﬁ@lﬁifﬁ}o@r exanpl e, one aqr several of t hgefg;‘]f’@g%/%%oé}
tripeptides: Leu-Leu-Qy, 1= Leu- Al a, Leu-Leu-Val,
Leu- Leu- Leu, Leu-Leu-Met, Leu-Leu-Pro, Leu-Leu-Phe,
LE@@]LMH,TE@-AL@EWé@uS@ﬂ-,Leu,eEu:Mﬂt-LmrLeul-_lérgdt_e@uL@bee-Leu,

u u - Leu-Leu-GQ u,, Leu-lLeu-Lys
LpEtrr L, e sqrdi Ei-BRBLeY A5 geH Tk g bty r8 P Asp-Lew
meﬁoﬁéﬂﬂéﬁﬂ% EelbAtEUeadid IRY-Hib8kuATRe Lellof tripeptides

Leu- Val - Leu, Leu-Met-Leu, Leu-Pro-Leu, Leu-Phe-Leu,

withy they genesel, foramlaselle-XoX; PedloPhr M-Xolle |hag - mpyed ggrticularly
L L
(E%Hta%(yqsr_ ngEraehlSX'L@ﬁ pol_e'Lo%lé I_Og l}i’[g #‘f@“ﬁ%% gllﬁ]mol‘zﬁ'ydge %%mlcrjn@ Ustycine,

ampfirtife, tlih@tuﬁﬁdé]egl&talﬂlﬁrdﬁd @utaiﬂn@e Yasfaragink| @spiitickadfd) lcgsteine,
has proved particul arly advant a ous wher ei n X %
lf’é‘é‘nén dysyte, tipleycing §lign g!ahm,na‘yaf@p . REhIONHS, anine,

pﬁ)‘ilglan' §e h' ki e t o‘sll @m Esz{@gérﬁd I_gf)t?ﬁtnzmaﬂﬁe-T%ﬂslylneester

asparaglne aspartrc cl ne,
(=raspérmnm),n mmbm9Mmmm mtatds r ?gmop]laﬂp prafetrad care n@rresponding

N W ON o e

w'hEﬂeﬁ?Kh&’dnadEiﬁf‘b@ oREBE ﬁfeeaboeaﬂltsﬂeﬁ %ﬁﬁ(‘) ﬁmﬂﬁ efuﬁf)f@ thed¢ Gre, for

corresponding 10 tripeptides wt formul a
e)(wmmy 2th tnpcpﬂdesc aligplle-Gly,| He—lllee&l}(, Ili:-II]@ Wl le-lledie, Ile-Ile-Met,

g sor METed MR le 2o A I Jorfrs DB 1P o, ey -

lexxapplie-lletOR;, tlelIRERYS, dRSHe-Akg-d- ﬂeﬁly 114-G8y-11k,eHANSa-te, Te-
Ile-1]e-Val IIeIIeIIe Ile-1le I I'e-11e-Pro

Vpl-He,| Ilerl\hiéfe leckrpille, ikpi’herﬂl% Iier-@rps@cp, Tg-Ber-Hl¢, lerifhr-ile, Te-

r ET11el I

H ﬁe ‘Pg H&:?\sh l%g(,}lul 'Illel ]Ié)?sﬁ pIieI 'Iuege]aié l?(? ﬁisuﬂe The
udelcﬁ“ll%l-lae-llbﬁsPah'llxc&;létﬁr Mahnthge@nsl | e-Met-1le, Ile-Pro-11e,

Ile-Phe-1le, Ile-Trp-lle, Ile-Ser-1le, Ile-Thr-11le,

Ile- Cys-Ile, Ile-Try-lle, Ile-Asp-lle, Ile-Gu-Ile,

. - , %
S 1#32)}%(21}/1{1}%@ 1}1!%{1%%%1?%% Ei 'tﬂegpdj\ﬂéﬁnﬁdg ld'(‘)ﬁessuélﬂt?egd?fmentloned
alpolky rasr $xcxptdntsdederﬁ\mnzeik acgllubyset,hesuch as, e.g, hydroxymethyl,

I n ol i dones aIr a mentioned 20 above
e o S ST e e G gy 5 Tiscol,
stQﬁéﬁésOM%hW hyﬁb(ﬁﬁr&li &M}dr@iypropyl starch, dextrins such as, e.g.,

hydroxypro y “ethyl celTul ose, polyreric sugars such as
cyslaiextriviss c@HiydroxypropyhBsyclodéxtes,  sulphobutyjethenireydigdextrin),

r OX tar h dextrins such as, e.g.,
p@%t%% %ﬁ’ﬁ@%“/ﬁ%" Qiipropyl (3-cycl odext rin,
sul phobutyl et her-(3-cycl odextrin), polyethylenes,

Tﬁ;lycols and/ or pectins. 25
salts are, for example, inorganic salts such as chlorides, sulphates, phosphates,

diphosphates, hydrobromides and/or nitrate salts, Furthermore, the powders according
to the invention may also contain organic salts, such as, e.g., malates, maleates,
fumarates, tartrates, succinates, ethylsuccinates, citrates, acctates, 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 ammonium. Particularly preferred
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The salts are, for exanple, inorganic salts such as

I,k d sul phates, phosphates, diphosp
Vﬁ@&ﬁ@%ﬁﬁ%‘)&es and/or nitr at% salts. Furt heferi&?m?%gmgog
powders according to the Tfvention may also contain
organi c salts, such as, e.g., nalates, nualeates,
isf e 06 sorrespprding eations s cionagation vt ihesstabdlizatior of proteins.
a L.act at es, 30 methanesu
A S e T

siray-dried q:ﬁ)wdeﬁalwlh(d/ﬂ &Srﬁﬁn Sﬂi eddRiodSto @t (D|43081$nked saccharose
gl uceptates or | actobionate salts. At the sane

%rb\far‘d@% BOTEAT RIS seCemiTEIng ghleastivng k4 Grdinked wdwgse detivative

oREPERHARKERARA! R85 ol Bl BB FnacchRAy ReBbRIFALT

pr ef erred WD 2005/ 113007 PCT/ EP2005/ 004808 -27 is the
pondlng cations in connection

The gm%?rg 4550 fo predpentien ar%é%rot?wgq ay énsﬁs 8 ﬁrﬁ?ze-dmd
pVIE LIRS elgﬁggﬂéd pOGAAL oG eﬁtqh@pfewﬁeggﬁlb%mk ment,

spray ers whic tain,“in addition to the
1,4 Olinked saccharose derivative or sugar mxture

co risi | east one O li,nke acchar os .
PGRIR e TG e br SPaKArd GoutPs ik oy A B tica
active RakdiRee dhd 6/¢ bthe GESR-ARLE cR@bient DR IRRWHS¥Hich contains at
according to the invention are, Tor exanple,

leagir aye did &dlinkeds paseharostr |deuvatwsmmlsned/mﬂle ah least one other

efc%g%l (s tpro‘%gl\'\%r[ \/\d’é?r S;P gfag]?at&eé%e eFeég gﬁg“ g:%ntent of excipient

caibiatidi refered NVERIdvy WAk Bf G0 pbAAEr id befarnas atd bsab% (w/w),
active substance and one of the above-stated exci ent

prebwthln Refvesan dhiash %8 tvensmare predaahly beevesn £0@ng;
arﬁia&&:ﬁ%&? gﬁfﬂb‘g}a e&%ﬂ% %W(&%f‘foﬁ ﬁépl@ﬂ?, %.h,eﬁs.z,
ularl geous,

ex0|p|en ave partlc dvanta
25Bier, @517, LB, 2519te&1’;t269t27@8;|29; Betc.; GO/, 341 1. BB, BRf 46 etec4],

961 0 TRS5: §1, 41153 PougeTs 5y betugen, 25 and 99, S8

7R7f 85, abl—)@ betyran; 89 8‘52” 990/85§Vg[9 0 eRNY1SYL 3NN 88 efc. 99,
pref erabl y’bet ween’ 60 and 90% tor exanpl e’ 25,

9%5, 99 2299 3,. 925 99.9 ¢tc. 2B. 971,, 9959289925 9. 8998, QQBQ%Z(WV/W) In

co&écty&g wiﬁ’? the 41§e bﬁgg'ﬁsl’g aé:f)eteh%ﬂf 805‘20% ggﬂw)A'has pg%vedé@.llti%lbﬁrly

ad¥hftageddd. Oﬁé%aﬂ GBe centent@@the@m {&ht %ﬁbmatu?rilef dtdeast Sne 1,4 O-
78 80 etc.; 81, 83, 89, 90 etc,

lugcpd sg@ha@ge denvatlggalgi ene fggherqucg)genl shcgzgi be clgagexgm such a way
th%t t}] Wj)owa%r is i Olﬁasé B%Iitl %2 %196 %rsblpr cEggge%ﬂ)? §m8§0%[0§§ (t)/o
of 80-90% (w w) has pr oved part icularly advantageous.

Overall, the content of the excipient conbination. of
The congas pf pasmacentigal aFﬁlY%@Sf@a%ecq@gﬁr@Qéo therdry mass et the gowder

acggﬁin{é" i RRL ifvkhkiBh ethusﬁQl‘P)“ wlePenCHOT Elhd! ?S‘ﬁ:uﬁb/\ﬂ, Widferably
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% (w/w),
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
p y




10

15

20

25

30

that the powder is at |east partially anorphous,

Ve BN Cal act | v subsLgnee referred (i URG2Y004S0S
mass of the powder accordi“ig to the invention is

usual |y between 0.01 and 75% (w w), preferably
exagple €r9100.02, G 5@@8(W9vytc ok, 8.20 P&t eraﬁl99l§et,v§e8n3,--- .

P e AR AT e SR e T

3EIFOo4H eentil, 42he3 condgean, m‘et@har JeRcest i cal SQCHDieicE 61, 62 63
subst ance referred to the soI i d content of th

BB AUTRG 0 TLTE: Tow Tt T T GBvaorii0: 9:6kal 3H9h, 1492,
7494 W) 54 rﬂfg@ra@/ﬁ“%@%v\een 0.33 and 30% (W w), nore

prefera VY 'bet wee 3 and 25% (ww) and even nore
preferably betvveen O 33 and 10% (ww). The content is

t hus, for WD 2005/ 3 007. PCT/ EP2005/ 004808 . - 28
Aggpa%g]ér Poveers wot ratr@ gfzxcipieng combingtiery ccgpgnsmg)atlleast one

1,&(%11;11?61&;5&%1}2?9 f S?ergl.a&v&i%r?d 9f&n1}% ex%rénent 13 phar?nacéliglcal active
sudBtan@9of, I0r example 2B/75326/733 2773, 28/38, 2%’91 3]@7@'& 3:1/69 432/68

3367 G166, 35165, 4/63a37/08, S8En 39N 4V0gg, Ais9; 458 45T ARSS,
457/§5 4764541 4775‘3 18/5?2446/51 50/5(7 451849 75‘&#% %tsﬁarr; 54/46945/45, 56/44,

57#@3:&%42;@93{41 ﬁ@&ﬂ@eﬁlﬁ% 621{3& 63é3’l &463‘6 é 6|5p6é’ﬁfh 67/33, 68/32,

SSTHER ARSI, 18 AodoThs i b kB b, sono

srptmrsrrﬂcsegsﬂwawmtssmg 3 WD R7AIRc 880, sgf/pr %n@npi/e 92/8, 93/7,
25175, 26/ 74, 27/73, 28/72, 29/71, 30/70

31/
946, Y5, 204387157 9834/986., %5188, 938/%%, 9%FE3, 99%0. 6299.5/0.5,

T e e

whiB Ae/invatioA6 Thd bérdént o @é{éﬂ],ent ﬁﬁ%ﬁatlcﬁﬁdoﬁﬂmsﬁ@/ a¢1¢ast one 1,4
60/ 40, 61/39, 62/38, 63/ 64/ 36, 65/ 616 £ the val
Odinkad sacghgrase ere@rlman% or gRGIpIgNt 1y zrf*%%f blygns pf the values

o0 4510 B Herll |2 ABRER o R a0 20

88/ 12, 89/11, 90/10, 91/9, 92/8, 93/7 15 94/ 6, 95/5,

96/ 4, 97/ 3, 98/ 99/ 1 9 1/ 0.
PhgomaeytEel sghaabiignces g g i O B iBaprioR s, ptdnpigb those

wﬁl%h 8(409(1@ un&Y- 8k Ogcherad Qieﬁﬁ{t@no Jntéﬂ\’/aml AtiBidtids, 2e@bidPRgents,

h the invention. The content of excipient

' am:prl@twat atr@i‘gesmrpmtrsinﬂgmatatqw aag_entg s broachodlatprsk Fyrthermore,

T A
sysRher hift ddtcdeighe redeptdi®Sshodiherigite ré&pﬁ)@m . th@Oskeletal 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, antimicrobial agents, hormonal active

substances, such as contraceptives, sympathomimetics, diuretics, fat metabolism
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- Flé‘%amrﬁc actiyior PSLAAEHS Y

Pharnaceutical active substances in the terns of the
in addition to those whic AP dHRARUROR
“*ﬂ%ﬁgé%gp% deflnltlon inter alia ant|b|2¥?@s
antiviral agents, anepllég i cs, anal gesics,
anti-inflammatory agents or bronchodllators ¢
regiltitiger ARANE,  apHEPATORRING d AEERIE vRNLIPARSHISH c deoplastis, agents,
th ral nervous 25 system
ml@5%%é@g§%§¥%ﬁg%a§8@gg§mﬁg ?ﬁerglc receptors, the
skel etal mnuscle, the cardlovascular systen1 t he
snoot h nuscl e, . the C|rﬁ@Lation

faéEtOBr o"ﬁ%@?‘ir?ﬂ r§y§t]erpe§br p¥panple
% ? mlﬁ me% &1F\%sés”ﬁ§%ﬁk‘ﬁa SHdREDbdRSvd ﬁﬂﬁl@ﬂét?ﬁisw%es

system the autacoid system  the
(CE)HDI)& rcrhmn)c ‘a:rmdchlex ovitt emphwymtehmnchdpelmdneradispdasia (BPD),
system and the central ner Sui t abl e
neRBRAl, ES OB AT SRR ¢ u%ﬂmﬁ@m?@x%?}ﬁ’r e""stsg‘*“"a“"“
stﬁ&&@lﬁ%ﬁa@%r&@éﬂ ?hédfﬁ‘tﬁna HSHEROABOsN QCF}‘-‘Q‘@ eQéBplas, under the
tran ers ticonvul sants, nuscl e rel axants,
team pharpmcditivglowtize sybstaneal gesi cs, anti-infl ammtory
agents, antim crobial agents, hornDnaI active
substances, such as contraceptives, synpathom netics,
REPrbcRatics e)I 14¥e toBbBlon S AN 02D 0] 0der alia, beta-agonists,
CT/ EP2005/ 004808 -29 regqgul ati ng agents
arminh¢lir@rgi¢&>g>énrr@ﬂw@@ﬂﬂ§ne agﬁﬁf}éﬁlﬁ%ls? ft japd mf}?é‘&ﬁﬁ“a’é}i jagents  are
a e, I ﬂﬁﬂb g
St%'{g?n cro ’th?dr?r)g#Ogl% ot %ggitﬁ%%tnancelg& ahlﬁ%h ac§ of Steroid
inthde r eS@chﬁlﬁétﬁﬂsyhnsystmameftlwsom; an'bidaomﬁh@gm,nstdem@etbﬁsone
t he follomﬁn dlseasg ast hma, chrgnlc opstructi

. e. .
irgmcinoeney UROBATES  DOKISPTL o RIHPEIBy ofERRPTE v fifisolide,
i IRAYGRMme &@&'{Ppﬂk&&?%{ Yardly SlB@?édﬁol ( BRither ReHpleal are
respiratory drstress syndr one bronchiolitis,
btesarpde, pﬂsﬁeaeoﬁeu padpicmnate, shqclomthasmﬂ wigmapignate.b fesaeterol and
pneunoni a or stic fibrosis (CF) are exenplary under
IOl e AC ’é’%ﬁaceuti cal active substance. 10
Repr esent at i ve exanpl es of bronchodil ators include,
inter alia, beta-agonists, anticholinergics or

_ Emmﬂﬂys ﬂﬁamthnmmblﬁe@mgis Qe @Mluﬁmb’cmn@]lem}@w t@be@mlgmycm,

rqx og}%%cg{,g g@{gwgf:lgs %ffetcé éaQ‘Eﬁrgﬁ{IJcl hc}]ﬂt&)!r&ﬂb&ﬁ rdififomycin,

_]otgﬁﬁifé?ﬁe t dpoARGIn, baliddRinfaso nRucdthgdignahivasopen, rokitamycin,
dexanet hasone, 15 tri antci nol one, budesoni de,

arblazuthmmdﬁm and oréndlifiedd; fuorequinalenss, 1o GrPLBe; ggrofloxacin,
oL B AU kAo,
et Ogﬁp@ﬂo:&aeml ogaiffoasdnge Idinpfloxscim asparfloxavis, e taaflosacin,
pefloxacin, amifloxacin, fleroxacin, tosufloxacin, prulifloxacin, 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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tri anci nol one acetoni de. 20 Exanples of antim crobia

erythronycin, ol eandonycin, tro
vﬁggﬁ(ﬁﬁ g{@g clarithromycin, davercin, }Zﬁ?&&gmpﬂ%%
flurit hronym n dirit hrony‘é%‘, j osanycin, spironycin,
m decamnyci n, IeuconyC|n m ocanyci n, rokltanyC|n
ampaigilin, Hmmwhm,mlﬁm&@m&Mplde anmpawdoqmnaimmwelbns fuph as
acin, | evof11 oxa

PR R PR By eI i PRSI Btlosporias such

ad) oeéﬂf)man@ RBprefK acefibu@he paéﬂlmme n, ceaﬁhxédeoxaqmmothm
| omef | oxaci n, sparfloxacin, temafloxacin, pefloxacin

cephrpiriax eaphalexin, epiiadiing celonising (cofemendple, prefazpm,gseabalpridine,
Céfﬁ%lgl%( l%gfaﬁmxﬂp@é)%io ﬁlgbgefglokﬂgé lc%ﬁ)?&hﬁ]e %@f’iotaxxme ?efatnzme

cephadandil, Cdefbplma,ncﬁlmmb Neefbosizidep |cafd)pél‘,azdramefowam ceﬁnetazole
nm depl ani n, coljstjn, dapto cin, gramcidin,

cetlridime.miarsraree! ﬂﬁxﬁ lagtamg u@ﬁn@@ctamr Sl@laaaﬁuaétreonm and
a
RO $u8, o2 o LSRG e G FRELD pRBISTR sionte
adbidetob ndplsats Uclocase, pmﬂam'oﬂefennl Slplpeni bemlbﬂmeﬂnaéé,ne d1prop1onate
i.cillinase-res ant, _active sulstances K such

en 4 B
triggepoLqne ﬁ%fanaﬂseclw CSRIAR, BSISRICFA 1 RUCAAPRS, dREAPPIRfEY bromide,
AAGNAR! blohbly il bifotanfhDBRRE Gd WAL aBfIRaBIE! bivdo

agal nst grantnegative bacteria such as anmpicillin,
2RODE, BABEOT SPCONhERRE0EID plkgnsceutisglyansibolecforins of salts and the
1%etamllln cillin and galanpicillin; anti-pseudononal
Yénicillins such as carbenicillin, ticarcillin,
azlocillin, nmezlocillin and piperacillin;
cephalosporlns such as ceffodOX|ne cef prozi

Ageardingtoes, furter i grabadiveentc dhe bawmaseuticab pstivet fibstance is a
bi% P{nébﬂamo‘f&ﬂ ah??éeﬁfng?@%ﬂ@?%ﬂn&:ﬁsﬁ%t?& géf‘(i:@g}%sr this term is to

ol'e azo
be: aﬁmtﬁond to, inckdb afop gkamapleepepadés, peoteins , fas efatty awidd @r nucleic
cefotaxinme, cefatrizine, cephacetril, cefepine,

adeti xi me, cefonizide, cefoperazone, cefotetan,
cefinetazole, ceftazidinme, |oracarbef and noxal actam
nonobact ans such as aztreonany and carbapenens such

Bagpharmcewicalipl eigniﬁwme memtainwbobpqn'eies irehtdam aliz.neantibodies,

i set hi onat,e ut erol, sul ate I|d
et P BICRSIOnG (1t S gt Ot sy iR pibso molecules,
re%él)tél’fs'aﬁﬂ%éﬂloﬂé?%tﬁé‘sedr@’fﬂgﬂﬁmsp%%@ﬂd)tdc%nﬁﬁ@d NheR, In general,
uticasone, ipratropium bromde, flunisolide,

albrmimpnd@odmmh estges angonists aort matagonisld whilpe can be used

ana ts, antagonists,
ﬂ?ﬁﬁ?ﬁ §¥8f%ﬁﬁmﬁﬁ%¥ﬁ§§%ﬂgﬁg %y usable forns of salts
and the |ike. 15 According to a further enbodinment,

t he pharnmaceutical active substance is a
Suitable peptides or proteins in terms of the invention are, for example, insulin,

insulin-like growth factor, human growth hormone (hGH) and other growth factors,
tissue plasminogen activator (tPA), erythropoietin (EPO), cytokines, for example
interlevkins (IL) such as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, II-8, IL-9, 1I-10, IL-
11, IL-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 VEGF. Further examples

are monoclonal, polyclonal, multispecific and single chain antibodies and fragments
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bi ol ogi cal macronol ecule. In keeping with the
abgve-stated definitions, this termis to
WRdBYYt B9t 0 i ncl ude, f or exarrpl e, pepti d%@T/EPZOOS/OO"'gOS
proteins, fats, fatty acids’lor nucleic acids. 20
Bi ophar rraceuti cal l'y significant proteins/polypeptides
thervof, Llel a8. gg., Famtﬁ‘abcm(els’)z, Ferany ries ,fragmemshhg}m(m) aisd heavy

hofstuelbln by o I crons bty varbls/a NPE agRLE regions and
Fi 288 "F%lnfﬁgmgﬁﬁ (BhEnA\PEt SIONfI90EAntiBody ' B8Gon PRotSRE EWALy-Liss

al | pol ypéptides which act ‘as’ agoni sts or antagoni st’s
Irenyd /e azmbotines wsedbe pfidmapeutr sal-hyman odighgibisyi maludg, for

ar e SI i can 25. Sui t abl ept.id S
FiE OF S il i iR TeBy Mg el RSLTRHS wifh their
varies | duBclaides, BiroWtdmdfl@abAl; IhABmI9Tt Nigtnr Meae AdaGHG4.
and ot her grovvth factors, trissue plasm nogen

Hawenized @nd(qhm;terale mhﬂdmgoaretalw pERdle. O troktiqutas, thcr@Peutlc

m%ﬂil%n?nc? teﬁ?r_c! UKl E}eg ItLl%l é)I‘GSFIII_t 1§ven|anf6e p?‘ﬁdeér(f‘ Ii[Iil'llathIlS
Whichlamtdlﬁ.-aihﬁbodlés 1A, fot lexdrbple) Yaridbs dukfa&g ,anﬂlgenl&uch as CD4,
i nterferon N) - al pha, beta, a or tau

ChgRen D éfanga@ﬁ@@%eS( fpmpyamgleém d§4 08 1lg5. Further examples

SR SO0 5, PO i T i or

vinad ipettion @d. g., pni-REVoma-CMWI hiititeodis) di¢. . and singl e chain
anti bodi es and fragnments WD 2005/ 113007

PCT/ EP2005/ 004808 -31 thereof, such as, e.g., Fab,
Fftﬁ@ aménitABra)zdrent SRR bR L PATRE éihg%nﬁﬂ}é %{% fboth
az\l/y nsi‘;?rl nnﬁuno obul |nr1 chai nsfﬂgﬂa their con taS0 ?

Chﬂa‘lsl, a;rr: kephtagether bpltle adigiconsoratrdt réarorsn dFuEther annbody

e e Pl Pl hich oin Do difod B ot i higestiop with

péiidﬂia Bh&{en@@ RniBYE Fr i ftswhidlh @Umbﬂé‘é Mﬁfthef@haﬁle reglon of the
exangmi the cl asses known i n humans
an

heayws( dytige light (VEhehain capalsodwepredised hsgélse 3ﬂmng gfhese are

AR By Minapotd) iy ViRone L9fFRamdif ST B0 B gty Such

arftbofp frh iz ente brel IGRMWaRE Wingle chaigfv fragﬁétﬁe (s@FC’l) Beaeplet BEscFv
subject of the present inventiqgn are

anti§pdigs ate g gk dascrilsdt aton e gntHiustam @salt é988r diroc. Natl. Acad.

<& grous surface antigens such as CD4, 10 CD20
X@%élgﬁ gﬁgévarl ous cytokines, for exanple IL2, IL4 or
I L5. Further exanples are anti bodies to certal n

B8 355 R SRR A LS B AR or

dBHRRAERD as€b G Hia-, 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, 1217ff). 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

preferred, as the dimerization region. This region connects the scFv fragments via a
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Fab fragnments (fragnment antigen-binding = Fab)

PO AFIE ot oget ner by e adj acent  cohGH 20051004508

regions. Further antibody ~ 2ragments are F(ab')2
fragnments, which can be produced by proteolytic
hinigg ergglp@,nalw tof Igﬁe pad 2. ligieo reginedExamplop @y shehngimihedies are

PO TR BoRd6 e nRHR o G5 Phe i S P e

spreigisC EOR awmvailaﬁehematrﬁnaicrmm dsivityve (Ragtieitad, 1997, Protein
(fragment variable = fra%gsent of the variable part

Eagiageryg, 4Rt #BHAYy Fheadjrach fusion of RAGWL aathephieeussHf , linker

( es of scFv antibodies are
%‘eﬁ&qg@%gl&f?ﬁﬁ&%ﬁm see & g., Huston et al., 1988,
Proc. Natl. Acad. Sci. USA, 16, 5879ff. In past years

arji ous strategi etg have been devel d to prgduce
5

ifragmERts knowpyto Rk lighps it andi o jeahigh gavegp Bi-, tri- or
tétlra’v eﬂ%m %Qﬂi ivddl#ROEY i fra et VrulfmeA foﬁlfblst'iwse

I'val ent Imeric sc erivative.
1ssdt£dnletvednvmgdxa,f tri-hoer tptemnard:e“donla&emll ntrudtimes $R4el, Hnbteidullé%

T A0 55 B A s s .
aldi 1809 0. 861 C3{d]. 2EH, Qg%:al |y be stabilized by inserted

dlsulphlde bri dges$ anpl es of diabodi es can be found
inthe literature, e.g. 30 in Perisic et al., 1994

Al gé%l%glraﬂ prg%}‘rle Ze%ggqg?x{}%qt n bOd%tl%?l?CEhC? %r_avp?otem of the

atibolly aflds¥eto bé ntReRpracgespa If ﬂﬁhﬁﬁb@@lﬁﬂml @. ThisGB a humanized
contains the CH3 region of an inmunogl obulin,

moneqlenah Fnfibpdis withy 85 %phiman gad t3% unwrne antihody eseaencesa sThe

AL Rk BP o8 BEaep i B BB B AT S hab e P e

afd tegeheney clins aldsoont of G diamghide bridgsr regi on.

Exanpl es of such m ni bodies are descri bed in Hu et

al ., 1996, Cancer Res., 56, 3055ff. “triabody" is
pialilat 9e¢dv§rﬁ oﬁé Iaed Gﬂhéﬁ e&"é’rhﬁ’lgl ﬁé&e—hgf@ﬁfaﬁﬁﬁ% Gowders
sckv erlvatl ( Kor t et ‘al., 7, Protein

whithi ereain rag, tllﬂ:OacthSﬁbstanc&'he pdpmdﬁcbr fpusteionoof odiskbidation of

£,h u of a |linker equence | eads o th ,
pebsIAREe rebhs R opBrsinBrife ThRoshTenoRdige idlogical
maB8floRdcuRl A nihkBupal b1 ROTHYE Sw/WipedTelaBNebetwin 0. ot bhd 50%

or tetravalent structure, are also derivatives of

(wepwtithagdmenass ofviitronmer. FRtiei eomtendis Hvestor exampleh 81002,

0¥ R 0%0%; 04762 €465 TR BOREP LD T ok Dédbb IR 13,
18,00620tc, 81, 23, 23 ., 26,9930 e anc3, 3259, 381,38546 etePatd2, 43,

P. et al., 1995, J Mol . Biol. 28f 1) .
... 48,49, 40.1,'49.2, 493, ... 49.8, 49.9 etc.; 49, 91 49 92, 49.93, ... 49.98, 49.99,

50% (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
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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A particularly preferred enbodi nent of the invention

[ protein of the antibody class,
%(ng(%?ﬁ&?@% 1 i mmunogl obul i % G This is a %G'ﬂ@@@é&gog
15 nonocl onal anti body wit ¥395% human and 5% muri ne
anti body sequences. The anti bodgl has a nol ecul ar
5(

46@14,94'17(/5 43410 H9/51480/00) BHADL TH4S,(IBHN. S4EnPPidsi Plef44nib//43,

SR PRI, 808 Sl el 1R gy, o

7@’@%’&1@9 TE, alsﬁm'l ymseems M/zzsprmer drgi2d 79@%&@/30 81019
cont ain as t e active substance a pe

S%Jrl&t?e“w/}? §/18, BYkbi §at4, 8t/ 135 88/H2p¥9/ bl S0E: PE(& 92/8, 9377, 9416,
t di

oBSD48 =07 i, B L8 A 83 18, 0 859000004
99.96/0)33, ¢ 20 abRi0.Hevwern B.910.andv/eH% (W w) of the

dry mass of the powder. The content is thus, for

exanple, 0.01, 0.02, 0.03 ... 0.08, 0.09, 0.1, 0.2, -
It?t%g’ pgi\%derg a@coicgng écﬂh% 31"1\(&%180% icc():lﬁam YLy %al?glg%&ns%éb%deslﬂnth a
mbgs,cu]af)w&dlght 0f3¢ 10 i&D,a, i}ﬂ:ferably 38 k]:&Q sudD agt for ;exdbpled Zrowth
fa@{o&s for@ag‘l%le c?pgolgge% égte%f is prqéragbf bejr\gg@g} 1 a%&)% (wiw),
m&mﬂl{ ?Qeferﬁﬁ&tlbét‘wleélf by aghyan} \ASW%f aRd thidl ¥R Edﬁmﬁe powder.

the invention are ers preferably freeze-
Ageordipglyypodrdesscirp praderesl W\]lQSh catoktei oontmt otel, &33@&4 08,09

e Praroso iy Do buoand S TAMRor AT p i rar o8 499%

vpyq?_t i de/ protein of 25/75, 26/74, 27/73, 28/72, 29/ 71,
0/ 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,

1, BpiGyer, 8 SarB00P iy Sl 540 6 LB gpvsties or

dé@Bhdve tHeddofbthe Helidd sulifdndd comténtdkferrddBiodibe sbBd £bntent of the
60/ 40, 61/39, 62/38 63/ 37, 64/ 36, 65/ 35, 4, ]
peyvdessis batwveen OdYs and 75%p(g6v), Tagtween 920/12811‘16 7@%1‘”/“’) being

i LS AR s (Rt .5 e
5(88;(3125%gﬁlekiglgw.]I,gJ.Z,iDlj,ngEZ/.g)gﬁEQB[’/Z 0/896/89&1:0 51,9535 ,7
138, & 13o. o) 618: 208620 % B05: 301 35591770, 3; -
3990UL- A, 49%39/ 044,499,999 0. B (ol3n) . 408, 4919! e@owemsw 92,

dccording t'o fhe invention contain very smal

439 5t. et%?&dﬁtﬂ%é@(w“ﬂh a nol ecul ar wei ght of < 10
kDa, preferably < 5 kDa, such as, for exanple, growth
10 factors, for exanple cytokines, the content is

ApdcRdiag abh ¥pé@>ﬁi’l BB diheht, A ankbaly %%ﬂt refefred s theabhd keyntent
between 0.2 and 5% (wW of the total wejght of the
offbauaepder is between 10 and 50% (w/w), more preferably between 10 and 30%
(w/w), 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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Accordi ngly powders are preferred whose cytoki ne

0.2, 0.3, 0.4 ... 0.8, 0.9 etc
\2&?8%@&2&150@1 N 48 49 ete chﬂﬁgﬁosﬁmsos
4.92, 4.93, ... 4.98, 4 99%*(ww). 15 If, however,

t he pharnmaceuti cal active substance is one or several
THRR. BOH. /M5 88/20d 81411928248 BHET. 16, tSﬁéISa§6/16987/13 88/12
/Lllwét%}f@( tent referred to the solid content of the
0 St'ween 0.01 and 75% (W w), between 0.01 and
50%(vv/vv) be| ng preferred, preferably between 0.1 and

50% (ww), nore preferably betvveen 0.33 and 20 50%
Actgrding fore anesiall embodimeny, othe gprgsent iggention cqucg@s povders,

px%gé?‘abi? 'ﬁ%gfé %5’5]3%6/ cﬁ-[ed?‘bowffrs gaargcztgxz"eg ifit gat tB% hrysé‘l%ss of the

petder; codfains3at 1638, 25% G8'w), pRferdifly leeweendds add, 9UBY% .(w/w),

bqgegggo tg(? QQ% (9%’%};) é)gglg pamq@arbrgpre@regggdrg%l% 'C)\%/a\%tu%hr;z@ixture
c&ﬁ%ﬂ%{% ShesPaCha m@&"%ﬁ@dg%@é defif¥Riv@Nind ¥o 5% (w/w)
cont erredtot e So content of th

cargert eifvaeplnarftﬁcmmdalsmé wibdtancep whensine fher eriplopt k@étla@@mcrose

10 and 30% /W), eyen nor.e ef 10
maRom] SyTee amd ot Eliop S Sertie/s At gl (g O e dhy s Bf e

PREEL AR MeSn¥Miinint igh bPine '%&ehgﬁ p@lrc@ntﬁ £1680% Fé{ivﬁ{r)e adc¥ialist
freeze- or spray-dried wders, w a ratio of

iserpdbs @ﬁﬂremmlcnatsp@ndmgwpwd@s ng at Ieast one 1,4
O-finked 30 saccharose derivative and a further
exci pient to anti body of 50/50, 51/49, 52/48, 53/47,

ASédflist, ToY damph khdws théf, 4errbBioABe td8/s6ld cHAEMDS the solution
61/ 39, 62/ 38—6—34—3—7—6—44—36, 65/ 35, 66/ 34, 67/ 33,
togby dpied,ghy/she, canomyp in 21 mpsimun 0 gl0% Swpy), Phamageutical active

wb3445 2ol S0 I T SR UIOR, :96-mcs

sa3dilat@e d8hivdtbve iSH/ HQ0BE/A3, 88/ 12, 89/11 or 90/10
(ww). According to a special enbodi nent, the present
i nvention concerns powders, 5 preferably freeze- or

TR ?c\éer?rlh%htﬁﬁv‘ggd' SondePR rfeSpirBR howddat pﬂeﬁ?ab‘lii ¥reeze- or

he powder contains at |east 25% (wW
sma}eﬂmdabnbyvdbst viekinh 5&néain) 99 @ﬁ%oéwtwv)the pi@me@utl@ﬂ active

nd 90% ( bei n a ferred cont ent

i SGncea, et 18 Bfipked e Ehanbs® (IS or, %0 Wl mfrore
c&rﬁfrﬁh@' @ GeadEonY aI V- 1gRed Wacdhaross Uerivht)e afi@drRNbr @kveral

pharmaceuti cal active subst ance, wherein the content

phwnm@tr@ﬁdlmcsqaablq excinieniés)\andion enoersexed) 871t(g)l asdhe grcipient
combinatida %(CI%})I&I‘Y élpl%gtos/oag'g\ll th\@ abovelngleentg{lé/d HRT® Q&d;, q)%ptldes

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 and the maxi mum sum of the wei ght percentages

vv/vv) A specialist is capable of_ preparin
‘@.22’8% ng powders. A specialist, for e?&i’?ﬁﬁ)@poygmgog
knows that, referred to the3%otal solid content of the
sol ution 15 to be dried, he/she can m x in a maxi num

and 90%4v/w) heinghparntiedendy ipeefbrral; tooutent efibsk,&r@dinkdd sdoeharose
content of the sugar m xtur.e conprising_at |east 1,
IGRRR S A BRO0E GERPUSDE B et ehend o G giccharose

AdNutRE %) BREwdeAM &I 191998 &AW ARGRS &?ds%e %&%Qﬂ 091 and 74%

pomders preferably freeze- or 20 spray-dried
(poxad @omentwl@f ch phmftnacwhcatln aetdict tsubmartce, tyineferably a blofoglcal

har a e t.an | east e

PRARESH, R Sis ¥ o JBE PORIT pefioatp B can b g fiskimom of
10@RIS). McBtdinERSE pRif@red dnkddihBlietheSRBERARBPAR 1,4 O-linked
deri vative and one or several phar maceutical ly

S%?éh?é‘@%eaﬂcre‘/@xeu @i entugsl) MK compEsiog zg,ely:@mapnes 14 Oslinked

i ent R )
s bR AR Tt BRI D et D BisiePiab ool g0
rdféreddrioshd &S, mssy @Atise p(;ﬁﬁiey dhs copbichdip fofigalaiien ﬁl@lcdﬁtent of
and/ or. _pol ymar s.. According to a further enbodi ne

e il EnpraferoRlbit beitean doandonB Pt (wmd@?ck fhe contert of the
plﬁ]iiﬁltcl@é'uﬁmlyacftﬁzg g)%?sta&'e i3 n{e@éeeﬁrgﬁfl 44 o M/Wgcﬁkv gontent of

contai n, lon to ar naceu
amubstcaisman aBb Hedaatasedeo &ip 4o @I—)%I (weyl Inaheskansesethe content of

deri vat.i e ar a .30 sugar, m Xxt i Si | east
phatmaceujic 2 2k SHDLaCE RAgE Sheg b QinieRL s Egrs?redwaﬂve or a
@gﬁggdglreg%ggnﬁﬁg df $oast BEEH @J @tﬂn‘l{e&’ @sccﬁmo@@ d@ﬁba@hvc% to be

frbi nat i on. hi's "connecti on,
redu@ﬁeawoﬂdn@mtsooﬁlatﬁn@snnef ﬁ‘@w@bd sontentshis caonmaarmwn of 100%

th | 25% (wl
oo TRy be st Sl wR SrsAio g Bibs w4 Vo
2005/ 113007 PCTI EP2005/ 004808 -35 and 90% (w w) being

articularly preferred, content of a 1,4 O|Iinked
el thgsrresan ﬂmwtlomac@@rdmgs@gfarfurtheﬂemt@dm #ls¢ gepncerns

plE 30 e Ogh LORHSPRSNBLE i HIRANAL G cbposed

oiofcﬁbxanpﬂeml(% (W)l\l)ont‘dhﬂbﬁﬂll 4ab- llmw@bmmtdeﬁ%tlw la\6@gar
subst ance, preferably a biol ogical macy onol ecu

mmgpeqqmnq%@gs eaft ?W?elaﬂepdﬁﬂ(eﬁéﬁ%@ﬁfoéa ASTyRiy 18% (w/w)
alﬂiﬁ_g ag}.gr?e g‘%; (vé'/&@ C%fr%{ééé’\%ltmc% ﬁ&h}é' s%gstgu% aﬁS@{(l@ dﬁr bE%or example,
(SOABENA(SOLIT /e (BO/BE/H) 8D 5/3):SBOAR/GY] (ROMI3E7 ) 6BFE 2/8); [(§0/41/9);

I t.0 4 OLlin 0 i.vat | IS
e NN T LY
(70ak eI e(bo“/ﬁ,/ﬁ)e (%/YZ/‘T@PS('/'QH]FI'@? Pf@mﬁm) [(50/80/20); (60/19/21);

correspondi ng formul at’on the Cont
(60/18/22); (60/17/22), (60/16/24); (60/15/25) (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% (w/w), for
example t0 9.99, ... 9.9,9.8,9.7...9.3,9.2,9.1...9,8,7,6,5,4,3,2,1,... 09, 0.8,
0.7, ... 0.66, ... 0.6, 0.5, 0.4, 0.3, 0.2, 0.1, 0.09, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03,
0.02, 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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10 amno acids is preferably between 1 and 19. 99%
and the content of the pharnaceutic [
V&%@%%H@@ms bet ween 0.01 and 10% (w w) . TﬁéT@%’h{)éﬁQMSOS
anmi no acids can al so be¥dncreased to up to 40%

(vv/vv) In these cases, the content of pharmaceuti cal
8.ct.i8f%l, S8ldsBAdce AN, or 89}4989.5A8% I&9rﬂg§ Bs8eBhaBgdd, 89.92,

o485 ook s o e AT hi thd S 8B T P pBlent SFlniE e
IRA A lcBSEtYueniiOof! tha OWH& ﬁqm% (v&/b«? réf@h‘bdj tE MRt gast 6f the
a maxi nrum of 100% This applies particularly to

powderu & fusther saespvemtmer aa;ltSt are addiethothactoamtent o rtb¢ drde Orlimked

sent (i nhventi on, accor di a. . furt
BEERCH AL ' Sonacben fiklfie! Sufriqnt o0 HastBRE 9,4 BMinked
s&@hz&Msed&érﬁ/@tlﬁ@Vﬁﬁm aciéf@x' ide9 hajoP pRhrnAceuttANBaERGubARce
for exa%cpd/a%% content of a 1,4 OI i nked

combe ey f:w@nglw, 80 8l he Niexaht cenisateysfi the rigdividual
h derivative / 19%
R IR o POBSeRIFv) "bhar mceut cal active

substance (80/19/1); or, for exanple, (80/18/2);

80/17/3); (80/16/4); (80/15/5): (80/14/3) (80/ 13/ 7).
wonEsrganceguith fhegiventiogorre ppydgrs Wittofhegigying Composﬁwn

SR o 0 ST BN e i

ctﬁrﬁﬂmﬂg dtdpast pEON ;Aorbam;(gd 660h2 0820 ivai GO/ 118 2)vy) amino-acid /

10T 5 Bhimbgatics) save suganss i1 LR TBA: (771310
(11! %@/15/‘16)}(’7@/16&@9 VEr3PUPRN) APER1 SP0): qm/wno) .t }7@/20/10),

presence of a ‘constant am no aci d content

wmvew) thejcontentoficptiimiacantical abtiye a:é)sxanmm Wq/\lye rerd@ped from 10

l(\%év%)?f(?r 9%mg1et2%9§f 29§ 10,89 97495 9@ g? 309,3, ‘%,,6, 5, 4,
3 2 10 6)69 08 073 6.0.66,9,. 0364)50)43,,03)022 d)lnosqm 0.07, 0.06,
0708 70.067. 0.06. 0.65 0.04. 0.03 G.03

000 094, Q. @?e Q5 OHe G7/w) and Gocpridkegdy, éh%@cmi%% the 1,4 O-linked
sa%gﬁdq& iieg%ria ek&gz? agglg xxmfg Snfrfsin %’Jﬂié&sﬂ qg%—g&klec? Stbharose

arose rrvative

dermﬁeaeadbe tmreaﬁﬁtoﬁﬁgrfiblggleﬁm 01,,...80.1 %D% ,8080..280.8, 80.9,
shos it o, BRbeadbos RBaaiia Mac o 5. 8, s, s0s

) o704, g9 9855 g, 209 By iy,

smbfdhe vadght loantentisgs BAYH OF/wt) Inéemed tpithe dgnmesstod theef pavisr.
i ndi vi dual constituents of the powder is 100% (wW w)
referred to the dry nass of the powder. If further

[feitel RidRBtamiAb & ti§ is&ucardelthn E&@r&{i’%ttérﬁ fi@thet hgnbbdfment,

O |'inked 5 saccharose derivative or e sugar m xture
p@\@dqs$,|ps¢fn@bbt freezgsor smey-driefl powdenkwith asepstanhpbakl.4 O-linked

SRR 80, AT 00, A5 RERL U5RpABHECK RAA BREQY G-fthked
saccharose derivative 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 ¢) 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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can be adjusted/reduced accordingly, so that the

i ontents of the individual constit uent s viel
Vggggﬁ}{@&’%O% (ww). 10 Also in accordance Pl {@2%%004808
i nvention are powders with ite fol | owi ng conposition:

79% (W w) content of 1,4 Oinked saccharose
setardf\the weigho peraeistaggarof the indivedual @nmtlhmntaglsatot teasteed 1 80%

B Ly R
a8deBfhnad Gath( #Y/ &xl'éﬂtg})m 8()%3 1@)4 Oﬂﬁé&%ﬁé@@ﬁnose derivative or
(76/ 14/ 10); (75/15/10); ol 10y; (73/ 171

S‘{gﬁzmmuleogomp(rfﬁmmﬂ@&t)one(17¢0021ml¢d)sac0h_irosm@m’|ahvet h% (wiw)

SpRALER 17+ oAV TOMERRLG 6T i Pt ST £ 8T

(840/16/9} 9, 2(8(911@5),9 (20/14/6)9 @on%r? 980112/8) Q80@1/97 (@0/15/10),
(W/89/11; £70/68/32); 0(79/1753), (7@/1@914)9(m15/os)97(70/@4/@@) (70/13/17)

Ry A BoR oo ol ARt (BAT928) X8h s

(67172 DY GO0/ 1 612 KY; U166/ 165N (687 1R A (60213&127)1 (60/@/08};1 k(ed/ 11/29);
saccharo e 20 derivative can be increased

(U HKHDe It derther excipiengp of salty) ape agéedg the cogtgntgof ggl §-linked
: 8

o Bl o3 3B, o BRopBune R e 39 Pinges

sacchar8®. 8drjval9e, Qﬁoleﬁéiné)and/or p&ﬁnﬂa]:cut&ﬁl QA8tiveB uiBifce 1s to be

i) op@PUPHT st GBS e OOt ef G idush Spistituchs

maREuRHERA ATODR @ehyl s isol eucine, then according to
a further enbodi nen powders, preferably freeze- or

_ spray drled powder s W|th a content of a) 1,4 Olinked

AREEOGREAGH gl st 32 BHAR bolefls ol Bty Rleze-
of §R8§-dABYpowhvds, whick! &r afditorofo BR SHnAAutivd] Viktivé Quiistance,

90% (W w) being particularly preferred, b) a content
coptain a@loﬁX@@l@@%OpWﬁWlonsc@nm@mﬁeatslgasame )4 &-lipked saccharose

C C ef er ahl
AFRATRCSH s S R BHTHARLE, o TOF 10, D B REepirose
derivarxé, mnd ohe 7dtYsdévetal) peptit €(s), Nprafegabi vl am@eowsé%ralt Be and/or
J nve t| on, Preferably (}he content of isoleucine |s.,5

ripgptids(Yodhe WreRFnt REFR dqshmeRi mentonssoms ey plfripeptides
wiiich < Us3isBd 108 \ARNIENE 4R )-1ighe BEMiRGse dBRAUIEB: a sugar

mmtuxgh:bmpasmg it kgeonofl 4 @dinkedisacchhrade deoinativet foe titegpremration

t 1009% A d t th
Oﬁaoqwﬁe?ﬁfﬁxa?g?er Hestient e SR fecapilsy ok Sneciob BB mRRe the
hitiBs, thR6fetaBE Mid 810 orSRiPepiTed) ark: thol WhihetoiRsENAr RA® one

eri vat |ve or gﬁar m xture corrprl S ng at l'east one
lsqlew:l@ restiuedprstarett ntes dsadercineatesidues; o1 80¢ofdingjfo an especially

advantageous embodiment, three isoleucines.

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 tripeptide, an
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- (Ségrﬁl&)l (3

5 isoleucine / 1% (wWw pharmaceutical active
subst ance 580/ 19/1); 80/18/2); (80/17/3); é80/ 16/ 4
(80/ 14/ 6): (80/13/7); (80/12/8)PCT/gELq4Y 4808
(80/ 10/ 10) (70/ 19/ 11); (-A8/-18/12); (70/17/13);
(70/ 16/ 14); (70/15/15); (70/14/16); (70/13/17);
is6IeG¢id@tABYining HRptidd, T®)examply HiCkAB)cind, 6CihE PaRithlarly preferred,

of Q01 8P3RY: QWb 1) 281 oy marissyh qtbbihapuny content of s

k t
AEHAL 2D 190, A i, i
the ihdivikea soh@anh)an@isaace:bdrll()@%t fwe). dl’hea;ostcngfamf the pe¢ptide which is
t | t 1,4 ked
ugrd B s Ui 2t o5 b BChvl ot R el G e athsiagee may
bSHRRLAAGS b0 UGYPE/ th{ﬁés% Q':a% Ct‘HE @bx’ﬁ@rﬁt}’of phermidedbtidal fctive
wei ght proportions of the ind i vi dual constituents

subatancagndéor thyt o Qahnlqadcs%c(lwm derl@tme fnua siper MRS FOMPHSING
erns ref

atqpaesgfgeq 6§wﬁ(génve E%rlaoegg ge\% C re vﬁceg c?rder %{ 38 that

the haaghaheas Ul Sl prapditives S8 Qah@rb@ﬁsum&@mmm%r(w/w) This
exci pi ent conbi nation conprising at |east one 1,4

anplies pacaenlarhctorhe Bescof diteoritupentides, petferably igasolercineur e
conprising at least one 1,4 0-linked saccharose 20
derivative, and one or several peptide(s), preferably

Pondero withetie fellowing cam@bsition b gepin ﬁiﬁ()ﬁi)anceThrahthemehtion:

t ent . docunen nt| oNns_sone. ex s of tri tides
89&? (&QWE SAnteRE ?ths@td eFgichbA Q/ritqi 3 ﬁéwfmr&w@ dFﬁlYﬁ%é’g or a sugar
h&rn%ﬁlr%e bi YAkt ¥fe Q74 D-RHOAN Sac@leﬁ'gw BerFRRRE '/Sl%g(w/w)

at 'east” on€ 1,4 O l1nkéd saccharose rivative for
pephide,preforabhyt dioror tnlﬁeppdwjmosa prafeaably aul asobencinietdontafréng di- or

| nve tion.  Accor t0. a eC| t.he 25
g 8 ol Ging reis e BheTirefl o 0 Vel ) b A e
adﬁhb Cﬁb@t@ﬁ&r (@9@1/@0),' @88Y1®n 6(87f5ﬁ1@b eRE/ATE0). EBBOUR); (86/4/10);
ref erab gé/t\NO i sol euci né’ resi ues or aCCOTdI ng to an

103 (& HOHGH0 (BV/AAHBNI (HLL/1@nr @8/12/10);” (77/13/10);

TR A RS ERE15  gfih Rie

condng oﬂ%egyhﬁﬁlﬁﬂcéﬁﬁcapﬁctﬁk subdgice 2afalswbalredueed fromato 1 0.01%
bet ween and 99% bet ween 60 and 90%% 5-I=V\‘? 3,21,

(g peamnle n BPPy p?%v%&r% - 83, 82, Pdast 9ohe

%'9' Bked 7, SAGLART 056 dp5 | (Y%t%_!eoﬁ 0, 81092H 081 & b¥r €06, 0.05,

compri’sirng at léast @ne satchar os€
0.046r 0,03 0V, ()1% (ow) entd i @ednt o, ther E,ﬂet)alhﬂgedasadcharose
or tripeptide, an, WO 2005/113007 PCT/ EP Olg( go
dertyatiyes §F dif SREN TBHSEP rfoRPrisEg: Mlaleas frope & ﬁb\ saccharose

ddrivhat SHnHEGhOBasel SEdiRAT b Cfk @kélﬂplafs@ﬂ‘.(ﬂ[f €80.1, 80.2, 80.3 ...
80.8, 80.9, 81, 82, 83, 84, 85, 86, 87, 88, 89, ... 89.1, 89.2, 89.3, ... 89.33, ... 894,
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 compﬁsing 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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of 1 to 19.99% (ww, c) 0.01 to a maxi mum of 74%

nt of a pharmaceutically activ
V’éﬁw@%gﬁ%’?a pepti de/ protein. Here too, hﬁc@@%ﬁ@@ﬁ&&ms
the individual solids may 9t exceed 100%(vv/vv) The

content of the peptide which is 5 used as the
isebeudipé ehtl%antv/ing pbermadettcet aictive substapdear(BRESUD;i ¢80/18/2);

i ieeiBIb 86 T confunt G RC Aol (B o

(’/@M@ma}nm/ﬁ@mi)or(7@/|11¢/13) 4(7@‘1'6!’1'21}}3(’70%5@@)3(%?4/16), (70/13/17);

derivative or "a sugar m Xture conpri sing | east one

(T0{12/18} (Wbldl%ac(%@{éﬁlaﬁ)é @OF2004%y (@/1%2100(@141$/%)udé@’17/23),

D, M ik ol BB i) igso,

whécPie] @atcRaLE ipeplidd, Iptefeablyn@ diser @ipeftide, Ohore preferably an
tripeptides, preferably tri-isoleucine, Powders with

isplucinerronigining doapbipepiden cxgnemarespreferablic e Hi-dplrusingjoam also
\ | f I ong 31
SRR D108 1AL bR R 08! o R8T Drgged, o1
..COPRI7, §] g, a1 2) BASL8,ONE, .1, 146@ | |n6ge1d5 aa@drmrwz;,e 1 1% (W/w)
derivative /_ 1% (w w) 15 peptide, pre

bl -
and the sptenfef PH%}‘F@C%‘F@%?C&’HF 9%9.%@@@@6@? g %ﬁ?/awﬁ?qﬁgcan be

r le n ei [ gyl
e R  F Bl B Sl 2ot o0 % s A 3
33,89, 37,188,,38(13882, B8)3, (8378/33/ 10) 38.4.8%9.31/3809,; 3§ B 538, BB)S, .

[ 4/.10): 83/ 7/ ; (.82/8/1 81/.9/10);
3é§ 8 ) § 13hat & §Um P g%a)wél rci@r%ﬁs(m (e}e;t}oPSt})f% dry mass of the
pdwdt 1¢/1509% ( v(r/zn?/ 1t5ﬂiho§%3tﬁz4doﬁ%ﬂq9refefa%%/ 41/ d0¥ripe tlde more
(72/18/10) or (71/19 whi'ch the 20 conten
prefesabbn sﬁplﬁa@l@mntaimlzg:dlr we trmm@dfa eyen mare @neﬁeyahiﬁ trl-lsoleucme

0@%@3?serdedlflr lg(%og/) & Pw) éQSeg grhe conteél(t) ogthe71 4 O-
lifked Saccharode d@rivallve or a- su@argimx@urg coﬁpﬁsm% at lestGdne 1,4 O-linked

0.6, 0.5, 0.4, 0.3, 0.2, 0.1, 0.09, 0.08, 0.07 0. 06,
sagclgiose deriyativepimthe powder @noheancigasad. 4hdhareds.ciontcaample,

S
co% ta{xpfcul?e é‘ub\é\gaﬂgg g%rﬁgfc%?gg‘gt @v/wg?'fk%@lt&cl\éﬁ ! J}J}ﬁ‘eﬁ‘iﬂ%ﬁh a
caBeat bén @se- lﬂﬁe@l eawchabse/ derdativber i Roga asiethracempdsinglay least
onsol 8 ks, Sbaharass depgatiisof 4, 06 03 . 080 3o, 81, 82, 8,
1 89. 588. ﬁ%ses 8. 9

g3 £ 80 Jo2 w00 G, 9 15, 806 A9 oo
8BO (98% (W W), so that the sum of the vei ght

proportions in relation to the dry mass of the powder

is 100% (ww). According to this, powders with the

AEQIrdiQ 18 ‘ﬁ&[ﬁé@%ﬁiﬁd&ﬁné{teac@bﬁﬁlg' B 8 avefidghnge pwwtibrs can
the invention: 80% (ww content of at | east one

adglitiqnale dontainsurfactenss secdy 4s/Eweanc2Op #0260 ansh$0, it 15 Bluromc F

SEOPPIHLror, 38k, By b D AR5 g0

(/i) repfidultely profeered Y £hewad whidincdmBatheasche ex@pi%hﬁd:(ﬁmlﬁgatlon

di- or tripeptide, .even nore preferably tri
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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WD 2005/ 113007 PCT/ EP2005/ 004808 -39 isoleucine / 1%

rpaceutical active substance (80/19/
‘é‘%ﬁ%’ﬁ) E@;OHH( 80/ 17/3): (80/16/4): (80/15/ 5$’CT}E)132005/004808
(80/14/6); (80/13/7); (80/1498); (80/11/9);
(80/10/10); (70/19/11); (70/18/12); (70/17/13);

A(cmﬂme/tmzra) hmmnﬁmlﬁx)qnt (the/btid6) in e Qot@leds7iccording to the

BT B Bl 087 8t R g s .
(60/15/25); (60/14/26); (60/13/27); (60/12/28);

(60/ 11/29); (60/10/30 wherein the content of
Aﬁ@ﬁf ingeto pr derdeabpmb inient, ofhet pﬂe@@ptmde}tlono cencerns powders,

l.eugci nes cont
pREENIE e 0, B ORH BB R Ay Sttty sBeesifions degrrived
haie,swhlchearé %ﬂb&%@t@nﬁé@ﬁy Jaoglhs?s farbéit{ony t@n efaBire @¥cuid?! Bat @0°C,
.9998....9392919876
Ugual]gy thg corgequn@ng Roxgderq ageording tolthg @vention Ilavs a magmum glass
the..c
tr;]rrSAtrorIrlaltge %ﬁlaglg l}l \}é‘?é’s t&\#sl}f%% C%QW%%? in 13%1v§1%1egases {he value
maepbreammglmr,el n, can be increased accordingly to, for
exanple, 30.1, 30.2, 30.3 ... 30.8, 30.9, 31, 32, 33,
34, 35, 36, 37, 38, 38.1, 38.2, 38.3, ... 38.33, ...,
Fﬁ’&‘ﬁleﬁno@ﬂé d)rg’s%n@mvgrﬁroﬁ al#fedhcerdd Pﬁarmaceutlcg’lgc&ﬂgws%n% ich
that the s the wei ght propoftions inreldtion to
canitan cht yleash smeodf e popdend eaccoslitg) Ootlievingentibd debaribed here,

t.i.de content .eferably di- or tripeptide, nore 15

pr%fegqbé)( ﬁ'ﬁﬁ‘; P%%ﬂr@’ug??f{eg@gfﬁ ining di- or tripeptide,

even nore preferably tri-isoleucine content is

reduced from10 to 1%(W/vv), as presented here, the
Preparat hetriqwdq d e impantionr ose derivative or
a sugar mxture conpri si ng at Ieast one 1,4 O linked
saccharose derivative in the powder can be increased.
Thé pr-ersemtemvsnncfmmsexpﬂarpides 1Aeth6ddN8f PAdpadififi ot S0BE PaGAers
content of 10% (ww), powders can then be prepared
degprihpd-n pepre é‘ﬁ’caelrﬁb%?s pref&ra@yr 3 piNatdged ehipersedned powder. The

o0 S S OSSR i 95
cogébir;ﬂibgg:pg&ﬁnﬂg aiSl.gast gﬁe 18130 hé%édz, sz&:g];éargﬁz %egii’rgtl%selgﬁedlﬁ'om
thg goBPoRHISa 1 4 O-isded Infoalsachlrss ctsigoss, b Qriked D-Giu-
saBTRRME TBRELIE 6N 8r 19 Gkt NBRNELR ccﬁef?@s%%ﬁ sﬁgr'dse)

additionally contaln surfactants suc
coptbiadd wath, atBleajt G fiRther caxicipidat i88nixnd| ﬁldudmmi onder 1@iftable

T30 5 AR AL b o SRR .
pephil€ hhrefeRbl BSdiasT hgepBNe, RldeHa GRABL NBL WAWor 8lidosAccharide,

Ol i nked saccharose derivative or a sugar m xt ure

wiaseipr thei gligosacchasidet casnle B, secon@d.4 Chlieltbdssaselmapass derivative,
Pfg@iﬁéa/%{r%lfsligﬁﬂ‘fe?&g'ﬁtoh?f%lﬂr% Tween 20, preferably in a

concen

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, preferably from 3.5-9, are used. In the preparation of inhalable powders an
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of 0.01-0.1 % (ww, as a surfactant. WO 2005/ 113007
@ﬁ%ﬁgﬁgg& 004808 -40 According to a further
the particles in the powders a@@&“ﬁ%ﬁ%&ww%

the invention have an MVD fetween 1 and 10 m
preferably between 1 and 5 m According to a further

agndous spletien withe pbt eb4t8 ik pegictiadp adomtaens. powdanrs sufficient

fr ray: dried po r wi th one of
BB B L1558 Bl GRS RN E e b an
csbipleAL Ehd é@@’eolay s%ltﬁioﬂséad b?ﬁéﬂaﬁlyoaoﬁtﬁﬂpﬁdﬁtdﬁaﬁ water-soluble
greater than 40C. Usually the correspondi ng powders
0ZRAOEY mlvﬂglts; Suethas, iergreavetonn, dashwlnonthei ldmegWaﬂgohols such as,
trarr;}s n@eraturﬁl f about 96 t]g 1 lar]
%8 ? dS adbP e TUEOPRERFEE By ﬁ Hﬁeg?{Srpaf%‘ arly

 siitdbld esm ixed RE1VBKtESSRins HHRBNY @BntnSBetHORL 80 REd 20% (v/v)

phar maceuti cal conpositions which contain at |east

copfentogt 2 h‘@tqs@ﬂhpblesorsémgrsalmgt tlhet dolidj qenient pHhe solution to be
fer fre dr 0

g e R

(‘tvh’E) bewesi i0dNandTh% (w/&3 ®8ingi pavtesildrnprafesred PWokirdehe limits of
nmet hods of preparing one of the powders described in

thoprescat ryentiolh ey dpsdand Herzg- dicd pogglerstasng from an aqueous
s{wlﬁgiﬁ? gwfl’lhé %anP%\ﬁ’tSﬁt fTh@% @'%2 g.gd S r Weﬁéﬁo%}deﬁe@lthna solid

armaceut 1 cal acti e an
ceﬁmhtmfémﬁwm/@onbn%e(wmhwemﬁrqmemg at least one 1,4
O linked saccharose derivative selected from the
conpounds: 1,4 O-linked D Gal -saccharose

[xs{uﬁl:)l B8 léﬁélﬁ&ﬁa cordbiffatfonk J&Kﬁgcrm'e@llﬂ ex @RV Care dissolved in
(gl ucosyl sucrose) or 1,4 0-1inked G u-d u-saccharose

a spegnd eoytaingn i @l@@)pure; wetst ned switabie hufféraabtioongth upHhei3 to

X X i,ed und
{EosReth o 30 BLaRE, 5 i BRECHEHY fFed apd gpived in o
s@ﬁh@ Qte@CWd:h thé @bevablibstdns® selueibMeTheéh the fRionde suspensxon is
greferabl a di-_or tripeptide, and/or a nono-,

Hetrdto e idgutsd selid confent W%‘aétr@ iDHIe Wiateno1] agm@bl@Mfﬁeﬂgﬂutmn
Dr 0 de§3 ?fl B&ﬁgraﬁ]l g E ?f é?tq 8? oM If%aﬁj@dlarﬁf ﬁrr\é%tred

prlnC|pIe t he powders according to the invention are
Tg ared by dissolving the 30 pharpaceutical .active
BT AntE, PISPEY e RO, BReARyid dnethed rfnirdeting # npowder,

chbstdrReiPihat @ Peptide or protein, in an aqueous
solution 1 n dependence on the solublllty condi tions

of the active substance in question. In nost cases
b% fer %gnge%e{ljttléa rE]l(S.‘atl\\f,g gtﬁas?ange is dlsgolved / suspended in an 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;

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

dissolved / suspended in different solutions / suspensions, these are mixed;
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11, preferably from3.5-9, are used. In the

BESPRAR S sop ™ 3o S houier s VO 2005 ko Bdsss

4-7.8 is particularly adva‘rﬁza"geous To ensure
sufficient solubility, the pH of the solution should
bed)b&lecplution / pmsmﬁswlh whp@mqnmmmﬂlotewpleawmt@mmp@ rat least

Th t t | | ddi t i
o o PHE G B et 45 S feRE RDLRRR canhif L b Tt I8 R MRkner
acet efdpicst @Y shadthadelificd] akive uBYateGONdS such as, 5

e.g., methanol, ethanol, propanol (n- or iso- propanol)
or the like are parti cul ar| y suitable. Such m xed

Y1.GO0 t 04.

18} YR UL TP g Rl e h g BB e R g e
aplﬁbpxﬁhte GBhtioh /oéuspaﬁlcﬁlo huti xeﬁlpteﬂnbe bedfw @OOMSO“UIS anﬂévy)uﬂet

bet ween_ 0. 01 and 20% (wW W& (g f er abl y bet we 05
teggrabersd, nreleraply BRI GOE e 80460 Wt e@@mla@ at 180-150/95-

t t I

B i BB AL ol A Oty o e bl i the
“EKAME’IEEJS Tsectioran aqueous solution with a solid

content of 10% (ww) and spray-dried powders with a

solid content of 3.33% (wWw or 2% (ww were
TRE @ﬂﬁﬁl%ﬁit cosHidtion cEHt%m%ét%z?s’ﬂ bné ?%Jﬁﬂké@%cha?c?se denvatlve

described in exanpl es above, are di ssol ved in

- caneglom¢outoimnt ¢ri ¢remprisa wmgaanpmee waichr coprprizes af leafblcme 1,4 O-

uf.f er qutlon W th 3to ef ex abl of ,.
liteg ShpcBfolf (Bfyatyb qard, B et e BrapBi FL EPmerongigely
sulabRCbulhr @ixtHes Rdesdred \th tlbré BetaR @b eXAnS PRt tBE €Pefinitions”
solution. Then the solution / suspension is adjusted

sqclon.h dhel esigpre dnisbrgsd megnelept comnrise usevergl sliffacniad ¢ Qulinked

sRoithle2 B BYL e i Bamiblof Y Rlrois orkd g, gndto

pretfera el Ng particularly

o]@g@ﬁ@:hmﬁadés Ak h eximfrorﬂ& tingitsp o€ sthat inivénten; Isﬁgarcmimfess for
a met hod preparin powder, characterized jin_that
expPple, JHiK }ﬁa@émrp%?alac ¢ PO Sa5GBOHHE® Yesuserlsdbtrgiadhy content

oSYSBERIGH it Reifbndl YRAHE: s‘%'%: é&&t{:&g 198 4% Rr? %@%ﬁl}@% 55%

an excl pient conbl nation astT one
(wagctraves & 8884 (w/at) ioy enores dhectigat rhikome tsh:eefembbwm@r mixture

| act osucr ose SUGrose or nalt ucr
g 56 AP B WP???H%’@I it b Tapgn treredd ke Gigoas 8558, or
L5515 @drv@rdrt! whidks s laf 183t 39UCREBsRPse! hQﬂw{,mum of 25%
suspensi on; 30 c) he active substance’ and

(ve'x) i Ipetoset m@bﬁbnmmuun of)ﬂ 0% (Wogssacdrasost, Acopidingkteda further
embodiment, the sugar mixture is a sugar mixture 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, ghucose
and/or fructose are suitable, wherein the content of glucosyl sucrose and maltosyl
sucrose in relation to the total 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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saccharose derivative in conbination with at | east one

r i pient are dissolved / suspend [
\g{i@bﬂf{;;}f&gol utions / suspensions, these aFgTHﬁ))gQB?/O%OS
2005/1 1 3 007 PCT/ EP2005/ 084808 -42 d) the sol ution

/ suspensi on which contains the excipient conbination
mggfitoayl Suerpse is anksast, IO (W wk o8 theatotd saugarecaibant. vAetopding to a

t t one further exc:| i ent
fGRIEP wRem] o Simiei§ e, SRS R Lo H G P imiRfife o he
cd;hpb.rf}gl{ﬂ%blﬁlﬁﬁalﬁmﬁphﬁx Jabanl Asmed OBupsling Jugartdd) dﬂ’ﬁclﬁ):oritﬁns at
performed by spraying the appropriate solutio
laggis e SWoR Elicesyt Ruspese aind mealtpsylowemoe /beprren 11 and 15% (w/w)

shnBie W Blepeyf P AR Wkt SIRHED ofd SRRUERT respeptivcly.

Fprihaense, ii6 telascsfl the qarwantnmventdmg al dugﬁnmmmtﬁmn sh@f:ompany

exa les in_the " S" section.

}%i(gﬁ%ﬁ? ij HBg- néﬁp%nW@@htcammﬁgat Agasi %%ét(wesw)e gllquyl SUCIoSe
rigV

ol of RGT AEURY BRI Y ) BAEBuGRNLL By Sore than
1@%4W®w)Quakednéﬁumbafmsandﬂmivative and a further
sugar. Exanples of correspondingly suitable sugar
m xtures are described in nore detail as exanples in
It P&pln@e&l’t}{‘fh%' BRders :hg’co?&iﬁ% kQthe J\%?)tﬁﬁ'gé)d'cnm&q VEXhd®lution /
al sO conprisée several ferent 1,4 1 nke
sespensic o dteadi additionaldy ccrpmns; raabcbrghnlgrto eduttherambedingnthone
further, nono- ari des
of At R ieRly aBale il ARER Sl af S et il Batis). The
eX@pient®X@8Ppreferably Manhias t QIS M RpEded 3&@6&%@ %ﬁyols and/or non-
saccharose can be used, wherein the content

biokasiesd aed/ ersofogicalepelymens. Ferthen exeipients cumeptly lﬁmﬁ’e'ﬂtth? Brior
a% th V\gﬁ) éaW/ b\@USeaP Btefﬁ?c{ﬁ% o the 11?\56{4%1819 1r£ cv,gn\Mm tn »ng'?Qt 1eas§ %I{% 1,4
'S pre?fera | y a sugar

ure

Ortiinddetd rsacclafarc@mdeheatDmnqnam)Sugiaymﬁdﬁmﬂeafomp‘ﬁhmjgi at lbm one 1,4 O-
Japan, named, Nyuka-Qd igo(r) LS55P, or LS55P fo
ligltdy sacchpmpserdeaiyathys s Tort Hample, livids, |fatey é@d@r%% acigl esters,

SBTL l  ASEoAR T BRI RO s

Partieulsuy qxrefmmd aree exapmnisugﬁh arhighuglessf trmmﬁdmetenmemmya for
25

R R ) LLB0mreIEREHBeT drar Ao  oniber than S5°C.

Eﬁé}fgéléé 3¢ suﬁﬁblé RR&hicBR YAl eGSR Sb%?mﬁa[tg)nél AR MAlin this
| act ose and saccharose. Furthernore, sugar

pa’fel)ttdqﬁmen‘mm thewgctisin ‘Powwietsi acaeriding tothginuesion!”. 4 denths dist of
o, TR 15 FOE By g o™ Rh BEEDBhhtdR 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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and/ or pol ysaccharides. Therefore, in ternms of the

| hyention, corresponding 30 sugar m
vﬁéggsﬂa)lgﬂ)\?gl ucosyl sucrose and nal t osyl s?@?@@,ﬁay{)mgog
saccharose, glucose and/ or¥¥Tuctose are suitable,

wherein the content of glucosyl sucrose and mal t osyl
083G cargls €0% n(w/'e).ad cesmding tb e moot prefenghembodiment;, thes content of

f bl 5% o A ' f .
el e oke Wsbbet et gn, Rt UM e fr W ofBlien /
s3I RORSAEIOOLRET (RO DD HHA, prekGampliaeesh 033 and

sucrose is at |east 18% (ww of the total Sugar
3w, moxe mselaialy hetween 9.3F and 2 5%r(efw) artieveninaelt pesferably
r_ g sed is a sugar mxture fromthe
b%%%ﬁ%ﬁ%%ﬁ%g%ﬂgg g Shoji, Inc., Japan, named Coupling
Sugar(r), which contains at |east 18% (w w) gl ucosyl

sucrose and mal tosyl sucrose, between 11 and 15% (w w)
Thergfore Hisr ygten Hyyepzanalsh concsms mokhedy of) prgpaiingsedrigdgpowder,
S | - the ; [ -
plSEAEHID R PR Bi Y porfdt; QBRI By SRR tht
thdagodid hiohtent oSty solutionc/ suspenséon, tonbg diied omitaing bedieen 25 and
st 259 (W w)  glucosyl sucrose and/or maltogyl ..
9@-5@“140&%/?”)&3@{%@@1%%456%@1 ooy s LHER, £PBSB! Qhchon greipient
8RBiRafdhA WhidiD %ty 0t RASE 130 DIMES OSEetlafost UnkhliGe in
10 I'n keeping w th the powder$ according to the
combisatidnomithie witich extipibalv A ccdrfing o b utoropreferatd e spbodiinent, the

ok B 5o SAEHORLIT s oy v
coMiéif? i fadak SoRNoh M 8RpéSIona b Idriel &offairiey PhaimazahticdaP hetive
The excipients are preferably am no aci ds, peptides,

s@istepproinsa cquieny oif Setvepan O andr/ 516 (Wivol prglesably dadyesn 0.33 and
j ' [ Further .excipients currently
sSHRP) R D STEA T BT b RRB LB AR, L g o
the invention in combination with at | east one 1,4
O linked saccharose _derivative or a sugar mxture

Agenrgingp riguather gmbpdigieat of theppresanh preghash dcivkitiose’ suspension
ri Y@k ' i B t ' 0
R P R BLEL AL 1Rt By o Bamp a7 gpa 00.00%
(whe| etdipigntagembdinafien gompHEEnR) atabeisdioner 54 COalinkeds sac2iarose
Particularly preferred are excipients wth i 0
IS i SRR RS PBE Tedler SERRIFDH A PYHE e &A1
(RS, &fe‘?&ﬂ? 1Y 1o BRI R/ Bt dr o1 ;C)}Kur&a_@éuﬁw%@é Substance,
Exan%l . exc t

es of, suitabl e ‘exclpients an I pi en _
pretamhily athidngicdamadsemblzowle, fispreparel andatriadt whesimtha tmaximum

o5 e PG5 SEROEE e SLSoARYED b o
siRXAAplig, 100% KvoRe Akdsrding’ W ndpekred embodiment, a solution /

suspension with a solid content a) of an excipient combination comprising 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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25 Pharmaceutical Excipients ", 3'd Ed., 2000. The

t exci pi ent conbi nati on conprisin
Vgﬁg@g&lg&% nked saccharose _derivative i ngf?g'?ﬁcﬁﬁ%%‘#ﬁog
with at least one further &&fpient in the solution /

suspension to be dried is between 25% and 99. 99%
Tihey solytiqor éf saspdsisipnbtet e edrigl0 YreFerahlyd c@88ing,winvagddition to the

PG F Biset st bbb P4 i frkeisnionfiss B6hifive o
sBELY RRREI® Qo Prififs GhiriRe mohlde HOBREBE bREIsARhATdBChddY one or

substance is nornally between 0.01 and 75% (W W), .
spyesd] aimant geiges) ardéor wEptide(anet Bowin(Pvaswhe furepexcipient, wherein

o EoERET B ENRER w5 B ot MschnaeBo B OBliEpgceutioa
active fibddnRNTh&efvrd the PresetGR@NEbAGIsb QomceRIEmethed 6f preparing

embodi nent, the content of pharnaceutical active . |
POV afitasadierized riadthelo thentolwisin § suenengam tofber fded contains, in

LUt OR Lt S| odr] [ 0
SR oy 5o UREHCROR, I BoR (WERD. pRefRRNER ey o W)
comteie pf et deablonebetwedinked 3acanmtos2Sder(vativg cang seg&nmixture

nore preferably. 5 he en 0.33 and 10% (W w). 0
CTRBRERDFECR @nﬁllésféﬁwi%wmm PN ohb Botheenrh anb 3899%
(w)REGRRA bRt Ralll deheRAYIEH andRh Gk AP bie BodddB B c) O teast

spray-dried powder, as descrz}nbeé above, characterized
0i0 % (valw) phireraseiticdl astime substaoée. t he sol ution /

suspension to be dried contains between 25 and 10

99.99% (W w), preferably between 60 and 90% (w w)
ACORHBRRL 1004 nife PXFEAbIE HmboaRAdH: "Rk Bt /ChspRBidhi t6 &% dried

at least 1,4 O linked saccharose derivative in.
cerinips, niat 4ddition tohataletsronheln4 Exbnlpidesncchatessodeativative or a sugar
I tr.ab ephodi t..the resept. i pventi
I P BT 0 ok oo BB B JobRBpaly, one
ot hevaall iafhind QIO{dEN)t aDfthd Hartisd| edigiont! SHUSRBSI espesifie are
dried contains a pharmaceutical active 15 substance jn
cepsidsrrdearivanipgemus e Bisirsobd capfgntzis, 1)\at dgast 2% (@b pyeferably
0, ] 0,
o5 UL PO o TR A AT PR R e
nfixtotehempeisigdatrieat oaé 114h0-linked andchambd dekivaaiveob)ut it@n9.H9%

(AT S S 19D i o Rk st

hid [ j ricgi a n _ Th
XEhE, QYR ERID o BEp R ROTRY S hefor BRThRIONEn lnfibody. The

congend tof phernfagettivel adiveispbsiantcediete 15)prefierdbbag 01 3o @IRsximum of

A ferably 0.01.to 75% (W w) o f.a. . .
i, et Bhom oy 8 wliel etk Moo P, eciflist s here i
a Pbaliew k& plephRCdopFBloRBitlzEhowdersPArRINR! Rust it WéikBidproportions in

wherei n the maxi mum
such a way that the sum of the solids does not exceed 100% (w/w). If the content of

pharmaceutical active substance (referred to the total solid content) is to be, for

example, 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

maximum of 10% (w/w) amino acids to the solution / suspension to be sprayed.
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sum of the weight percentages, referred to the solid

nt e f _the solution to be 25 sprayed, is 100%
“F((ﬁﬁb@g{l,&g@%rdi ng to a preferred enbodi ment PC ERSPRYPUIR08
| suspension with a solid4ontent a) of an excipient

conmbi nation conprising at |least one 1,4 Olinked
Asarding rtosemder prefitrahle cinbodinmdni, ntht isolutinn ¥ lsuspientiemdd benisied

further cipient .~ of at |east .60% ., preferabl
captiipodh BSTtaRd s RhARy A RaI Mo ey Amirad g svear
meiee BmSHisife RRaksRCaid h galo-BRitddY aeHRBIA MR vative, isoleucine
referably a biological 30 macronol ecul'e, is prepared
acglmp

matly eds shéirtien etvipienixi Balntignsm/ofusphesionsi gie  considered

TSRS BRSSP e LRI BBl 67 S
(W/AQ Yohieht\df at\ViEhst @88 /1141 806hke B GA¢dBERROALDAREBr a-shBar Rk ture

solution / suspension to be dried preferablé contains,
camprising & lost oaet ik O-lindeed rraechardse alerizgtivey b) 40 e t14:90% (w/w)

B AR 00E by 5 R F SRR Wi

prefer g0 ac ph@ideRsteinanlélofas NG eamBE VAT ahtikddynThacichls) of
and/ or peptide(s) or protei g{esazb as the further
phax@pesutipl actiyesubptancs is heregupicradbs0.8} thp sagimum qE 0¥ /W),

whlBintHe inﬂgéﬁﬁﬂﬁmas'hﬁi %ﬁhe ISORa i Cl%b%pﬁwé/‘sfg.ﬁfnps?@éi% eUhdrEable to

active substance. erefore the nvention al so

prepare epnsspandiag padvdefs gndefpaadiusg theporeight propohimnadd eudhzedvay
in that th ol utjon. / suspensiQn be dri

that, fhyisH@ ¢ ke, sl des; BOY exceed) ﬂ@o% oft/ %1 39 e gontent of

pHaBRadeut el Lo ¥subfinRb SEaRYd g lth@@@tm 0% LMt is to be, for

content of at | east one 1,4 i nked sacchar ose
exgmpley at (% e(vo'w) aarsiu e contsntuot atl Geasbrgmei $AnE-latket] esaseharose

one,.l. 4 Olinked.saccharose deriyvative, . Q) tween
AGR GG Sty BREGCanRISRE & IFBhePeohd QR e gharose
daRdlied ifto beagiy, QRewRedki ghecialid Bin Anowsahit hdsH31ldn add a
w w) pharmaceutical active substance. According to a

mpsranpeieBe 1o isglensinate tie solufiond shspengien fo basppygdi on
to be dried 15 contains, in addition to at |east one
1,4 0-linked saccharose derivative or a sugar mxture

Acoiding $6 8 Fudticr le@botlintng tHe doliddn NigepersRAAb deasRed contains, in
derivative, additionally one _or several am no acid(s)
addifionn b0 oty rleask rongx bt pPdiftked Sreharess sderivatigg SR st GREAT gfgrture

. . y . _
e R G ey LA e dcHOuR, BRPH RN AP ey,
preferq:bdm td_iobr aﬁpépaaidsots),oiseleﬁqiyie—@eﬂthinkgdtrﬁgp@dmrbm'@ particularly
prsfrired 4ROepIRhRiae BABEHER b e BRgit agT oMy oh PPeigonyogre
con¥¥d¥ed 3R ARa@ohé 5t thaid dolfd cétiterltGRS ta) At T30 159 \Wv/ w90 BEZthbly

of a pharmaceutical active
60 to 99% (w/w), particularly preferred being 60 to 90% (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, b) 1 to 19.99% (w/w) content of a peptide, preferably a
di- or tripeptide, tri-isoleucine being particularly preferred, and c¢) 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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substance, preferably a peptide/protein, such as, for

VI AMUr g, ance here i s proferably 0. 01 (RO HARIAIME0S
of 74% (w w), the maxi num%um of the solids bei ng

100% (ww). A specialist is here in 25 a position to
am} edinstdhe weight prpditivgs po wakdr & wap dhat shasiin of thehgolide idgés not

ofiseE e Wk DS B9 R at o eyl ey eBRimed o e
tded1 3B HEESLFB ho BE oV afiphs | 09QR /&) fidehé 66htér of BElcis0bid 1,4
solid content) is to be, for exanple, 10% (W w) and

Orliked paecdarose fdetivativieaen a ghgar Imiktyde |dopipsiding -at dpast ¢ge 1,4 O-

- [ [ Y- LUF.E,. GORDIIL Sk

R R raRe Ber A o8 B HEp PO MR h IS b KSR g she

cdriva@ 2 hlaRirs@e Cofall 0%t (WG Npdpfiaws pichaibliied siheot a;l‘ﬂpe?dde,atri-
. maxi mum of 10% (w am no acids to the solutjon

isgleuging being puuicwarly prefgrend, taAbe selatipn Agepension to be sprayed.
PCT/ EP2005/ 004808 -46 According to a nore preferable
enbodi nent, the solution / suspension to be dried

As alrtaiynsentionedy diis tath eamtdgeoad tol pegmike amlespiaydsoldtions kebk sprayed
saccharose deri ive, 0 sugar. _m xture co I Sj .

with ayrhbetveeS 1d s bl AR 5 884 daterveri b and 7.8 being

pArAONEHE bl FerreddShitb G e s@ferfls A khd6h PHe!sést. Usually the
Sol uti'ohs / suspensions are consi dered 5 advant ageous

vdef of hinorgandd it otganEntsaltmsasatheatbufenssysRE% frewes) particularly
(greferably 60 to 90% (ww) content of at |east one

adyaglageqUSnked saccharose derivative or a sugar mxture
conprising at |east one 1,4 O linked saccharose

derivative, b) 10 to 19.99% (w. w) isol eucine_and c)
Typicallyathe eptipaaloconien) ofcexsinsent and protpinds delemninpd grperimentally

ALY B P8, AT AL AR MR BB By

€ Ccon
cavinan oae Gurtliet akcipieht toemprbdgtppnaer popbtiee sywhedsaliglelybility and
0.01 to a maxi num of 65% (W w), wherein the maxi num
flawinwith maidenanes ofs superigrgobibitjopyof ageregaional i st i s here
able to prepare correspondi ng powders and to adj ust
t he wei ght proportions in such a way that the sum of

Sprhag-deghg:ds does not exceed 100% (ww). If the content

of pharmaceutical active substance (referred to the
total solid content) is to be, for 15 exanple, 10%

TheMpMyiAB S bAErARALE _rébms:e‘nﬁaﬁa1's§?a§rtdr9a§, fbr 4x8npie ik $ektruments
saccharose derivative or a sugar m xture conprisin )
manufheturetd byndira AS (Bo¢hoks DamvekaBide Ladertechail Gmbi-ls(gﬁiawﬂ,

b 0%.( W/ 1 he ecj.alj st then knows that he/sh
sl o e Rumroroieul Ehadi R Br ltpiding TRand on the
fosrahldtib® Bodcefiiéd RAA 3O He%d@@nﬁrﬂid%k?&im&&aﬂ’ﬁ CgF & 19gichiDy Bsed
further enbodi nent, the solution suspensjion_to be
asith¢ gaf, butrinert gases pyeh as nitrogen or argon are also suitable. Furthermore, the
spray-drying temperature, meaning inlet and outlet temperature, 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 is 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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addition to at |l east one 1,4 O linked saccharose

b '3 or a sugar m xture conprising 5554808
O

i sol euci ne-containing tripeptides being particularly
isplsernossiblg, At o rulp.dbe enfaying iserformed et Bre%ﬂ@f@ﬂb@é 20-150 psi,

| K
piefiritiy { 8ol 3CURPISORT, RexinpfO St dle 327 49, 50, 60, 70, 80, 90
oﬁﬁ%p(sw/vv) preferably 60 to 99% (w w), part |_cuI arly

preferred being 60 to 90% (W w) content of at |east

one 1,4 0-linked saccharose derivative or a sugar

j t 0

VIR 16 BRRACH T3 ol fiper? B ol B HE K Bormally potycen

04 gmept(0ce]/mix, efrefedblly batwedn{) loand B0 pelphinddor example, about 3

r|-|so euci ne being parti uIarIy refer
R gh hig POt PRASRIBHETEHRY fte & gﬂﬁr@@@ﬁuﬁw@@aﬁ% bt 40
il ¥ SU0RF ANGRpIePTISI b%aa i PERRLAR! BE A b EHOM m'h

as, for example, ah antl wherei n t maxi mum sum
proferatie 3b#0 tid/hj ssuth0ss, (Mvv):xamp‘l'daeabmrht ent rrﬁﬂl t h€5m’/h and

LGB B aeRin s SHae o vy A speci Bl (st 15 here

able to prepare correspondi ng powders WD 2005/ 113007
PCT/ EP2005/ 004808 -47 and adj ust the wei ght
Thye wquﬁww@rwmaow unfengo wisecondrgentle drwl&(ﬁmldkymg)
quog %‘1 ﬂ%} %gn gj Mvatelr fcmﬁt o5t 1%(}% gg\tvd Hreferably less
ar rmceu | ca e st ance (referre

thhﬁ)tz% (WA ﬁldcﬂm Qﬁtﬁnpi'(ﬁfet the RBeabilfte fof ek aplies sdﬁ%aée/vbmz) also
and the content of at least one 1,4 Olinked

poyyles EADSEIES duph gnelase trgnsifons tegmerars flow adrdisnessibiljtvathe

GERh B B B RGNS LSSy e
the abioadlivity ofuthenyhanhack0geal vdotv)/e pembttanie, 'ﬁleefspraahlriy:d aactive

SuBHape RostAet Fapmpiont s PSR AL L Be R DR Cesgod, i b atfored

urfifer &y &ﬁgiﬁog}e pt 100 §hatild mirRidRPY Ak %Qt%ék'sgof ﬁnaﬂ fﬁﬁé ehakes it

and Spray solutions to be sprayed 10 with cg
pdssiblege meddica tie: mhdistups eﬂnéemabf thetpotwdersreven Burthed dgspite relatively
i.cul ar

nigl R el ot otds Sl s SRR P8 R R eprotorred

fofblatidng, hdRxcipffitOfhich aFORe bibj ok nfiteAHf the $dlchfioRaretshferior

buffer systen1proves particularly advantageous,. 15
injgbilizing yhe rrateinspevenavhanoihe erecesfing ard pliorage GeRditions are not
o {g%eln is determ ned experinentally for each protein

o eptide. Preferred fornulations of the invention

can additionally contain one further excipient to

I nprove powder properties such as dispersibility and
Freezeodryviggt n mai nt enance of a superior inhibition of

aggregati on.

The freeze-drying of aqueous solutions is performed in accordance with the
description in  Essig, 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 svitable buffer system. The pH of the
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20 Spray-drying: The spraying is perforned in

i | spray-dryers, for exanple inj
“ﬁgzm@ﬁ%d by Niro A/S (S(Bebor g, Denmar 8@@%2@6@808
Labortechni k GH (Flaw | ,”""Swi t zerl and) or the I|ike.

The optinmal conditions for spray-dryi ng depend on the
peBif-gmiainiagi whutosde rgqve@raléﬁ drom 8 too lb,eprr&r@blmﬁm@ 35 to 9,

B “0eai o othiné plrtiohr e TRERHLBE e Sy R ve

adjukitédpdaI R eltﬁwﬁdl&wwasovetth@ isoGlREtaY painY lof thel RAPESDEIANE. In 2
nmeani ng inlet and outlet tenperature, are determ ned

saggnd epafaincsnihe caginicat erenmixtyrgiof guitsbla greipients ipdlissolved i ultra
PRSI rfFSTe T SPUROTSRER Lo L BLAF'S . 40t

8 \Mbefn@ qartichRrlgiréfetred, AP & Abdtbrd hﬁp,i 11ix30 withsthe passs solution.
30-150C.  Wthin_the context of the present inventl on,

Fipgllx thpessluifgnds adipsted tonthe deetedselip erBieRir il wate or a
{ t

Sl%%. V\gﬁ?@r @&gtl é}ﬁ?ﬂllt % ﬁ%len?igﬁt? reliloweﬁergﬁ{l%%%é)g?,g‘no to 8.5 being

mmﬂm}apdefer&ﬂ $884blatulalamlid wbhtehts drebptercat Orlearst 32%p (wmr),

PEGRIND.S WD BB0LM s COmiseTs E2d) DORe0H )b Sreulgy

pRReeibl e. As a rule, the spraying is performed at a
pressure of about 20-150 psi, preferably at about 30
or 40 to 100 pS|, for exanple at about 30, 40, 50, 60,
70, .80 90 psi ., 5 Wth reqga theB||

T e e G FOCkeRiied, B GO SRR ol gl froene-
dﬂ?&t v,\gu%ra%tﬁb ¢haad P06/ Bpsilon RL1Sf B Hrd mem@mwmnh Christ

/mn, for exanple, about 3 m/mn. In this

G@%ﬂﬁﬁ@@@msmﬂam@mhﬂo or pnesherrizgeae @ryepoTaopiegdret,is a protein-

RNl A S o S 6 AT et e

fumlaf;ﬁbcadsémg,&a 44 arpdl Jlispstse poader if obtaimdnpl e, about
0.67 nB/h, 1.05 n8/h and 10 1.74 nB/h, has proved
particularly suitable. The spray-dried powders can

Tﬁ)déo{eh%@%ltdré’arﬂf]@n% M, & dlﬁ)gi: g%dogﬂﬁﬁiédee)&%ﬂn%ﬂtaﬁfr laH@ |are generally

aimis na uniformresid

batmtay -7 entl #h0GKe nuefﬂtéﬂy lm\eéear aiﬂ"ﬂ? Iaads+4(l°ﬁ?anP12ﬁ¢iTed
nd thus to,l rov I, y f. the active

b he it TRt s FoRdotbutiodouh el s dere-

driddafteteld RmLEBRBAY Wﬁx%feriﬂl?% @ﬁlsjeéi'@ REdesbk géxﬁne dryibg (final
conditions of the final drying process nust be chosen

dryimgpwbed tlmrgmmmmmn yThedueinty maiain »aoiform gesidfal water

copfiy DERTREEHANGR o Tiinab BB aRFCna i N st or

the LS @@staﬂé@pﬁﬁﬁﬁl@ Ghofvdet popertibg] saéloaLPlass 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 sprav-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




10

15

20

25

30

under dry conditions (at low relative humdity). The
rocess of final drying nmakes it 20 possible to red
G201 07 e content of the powders even fﬂgfﬁ%?OOVOO%MS
despite relatively high bdfetine residual water
contents after spray-drying. Surprisingly, in the
fopmefadonetavel @regidal ivaing, confit @f Hefive 5%/6 (wiv)e ﬂ’neblwe 3yshev/w)
subject matter_ of the invention are superior

b@t}&ﬁﬁm@@ﬂg preferrest ardbeiweay 87 kA 0Ynev/w cb@@gsmﬂfé pagfgrred.

F%QME)%S %ﬁ{jl&dx S’é’&d@f tdiire Sg%%{ lshove Sndph: %é%té%‘img%nng
f'reeze-dryi ng of aqueou i"ons 18 performed I n

paaad;egng andestoviapd) Firéherderes theptiiyo prdtein !imw@r fommilatkoms: of the

ophi | i satl on", Wssenschaftlic
%I?(t}%ggrge@ém %31¥§¥({SC°IE?’UHQ 3 QbSﬁ*ﬂ)e Moy pfsorp their
erfFlohMEns %Sé\f%'ﬁf Shik, SsukB gﬁWd&S Jré % eldﬁ)l%g iASoffdiners such as

aqueous sol ution or suspension.
blesterceavks ditano rvshicin dlrp’rHamday as temclbéecb [Soeprisiugly,| it emnerged with

referred, f.ornu [ t he r mac tlcal act
s TrgiatiOhd bt e POt fedan 16,06, eBue™ ahtt e gwders
reMaidtddtabid §7aR k&akiiof tRkh %ﬁéﬁéi& BabiliRCandHnRAlatitg €A during open
2005/ 113007 PCT/ EP2005/ 004808 9 protein-containing

stergge farons moslﬂg@ﬁlé?/atdl@tﬂfﬁhum@mo 11, preferably from
3.5t0 9, between 4.0 and 8 bei ng part|cularly
preferred. The pH of the solution nust be adjusted to
Thestabilibiag difetiewiahe atuipientt ldesdripee heetare eamlemf mbtetingg the
active substance. In a second contai ner,

pr@t@@r gAYt the extrpmgisteweyduEng tsawérﬁsaéuﬁaﬂe%ﬁ@fégff ure protein

ﬁl%ﬁb%sﬁ %a? dHle&r tﬁ? Fégée%cé"% eéxc@‘i?ngsr ﬁn; @gérgg%%%g Boeﬁ great

exterﬁ Proces8-réated |fangorp andh aseaty l;heapngﬁteafss and damthrationaat the air-
second ste m xed with the protein solution.. Finally.
WSS IEY oS 385EgAleR Sup RPHES Granseseaiss) &‘H"“c,gosﬁfaéfn‘% ng
I f
anf §ﬁséﬂu@ﬁ|@%@3?¥lﬁ§$€ﬂ tooébé)?ié ?321; Eé@ls%t&b’ ]ﬁﬁlﬁ:}g &bfhtgb Oiﬁasswe
agweégaty fq:rmatwn L(bﬁrabcyutptles gp rabghut $&19%ataggegatesil resldtﬂ &Om the

conte ar.e,. bet 30%. 10 preferably
RS eieh o g s B G BRSO B S 06 (i vy b ng
particularly preferred. The solutions are then
freeze-dried in a conventional standard conmerci al

The eeeimeddsm‘@r-drigdj formasiations ofrthe dnventhan, 1ig/ eenimEyswitly the pure

2-12.D f -
peih Fap e SSBARLS YRl PiBlion G osepetes oftr spray
diffrigednd fhRed)r aghredatd SortafloMtatianvePridwi lovel ghpindeorage under

cake which is then commnuted with a_sujtable nethod o
vagepg reonditions. In the preferred formulations only about 0.5 to about 1.8%

aggregates form as a 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 1o an analogous reference formulation with trehalose as the excipient.
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further processing, so that a pol ydi sperse pomder IS
obt ai ned. The tenperatures in the freeze- dr er
V%‘B@Pﬂé/ib%m@xpen mental ly and are generall y E@P@Q%{@%‘i’gog
-70C and +100C, preferabl y- Petween -50C and +40C.
Preferred paraneters for pressure in the freeze-dryer
Thrseadﬁlm:lge]iﬁ)pmﬁulaﬂy afyeBentirathe coimpafisoaed éxe fdrmwdtion described
.protein f t|on can_preferaply be subject t
@E&%ﬂe&e%ﬁ a0g) AR 9 Shmq% cmedwﬁen Lty 19y e psayed 1ads to @
LR UkipRvemERCo Pl ak o d b BIUhe pOders. S ly,
Si\%’tter cgnt elr?t o? th eal fo?ﬁzﬁrﬁigtqﬂolﬁég%gf Iesg thgn chﬁy
otlyube tembmpiansevivoh konthie a tledst bind 1,4 dD-ligked $uechuceseerivative

t d th i es, | .

o5 B P Gne ot DS ofd BERGleueie chiSoBf ot o sglgpeine

afeQaghtlé efllsro&fcuﬁg @heﬁiﬂﬂﬁha&ﬁt{ézﬂ‘ AetPfeOfBSiandEUS brdiéin, Cﬂae %ﬁﬁnple
to avoid significantly reducing the activity of

beisg m@e@tu Fomarggogaty @mtmteéordff Othte 4AYaysaiegated). chkyther the

PR aerEeuptPaah Frintob PGt RPOF R L, rafinose

12062813 ted)ainé I dFRgetivinstaroR af @@816%1& ksl pwy &M
( \_N/hdw,gglﬁg%ead) ]?' ?owylo% t( v(\)/)u and pgr%éggr ajbl y of >

dg /GF(OWM thqvb'tteét bm@mmlyhtenawée speRutstanding stabilizer,

510 BRSO ORN b byt BTAREEORE e

phﬁbﬂwlﬁ%u(llmhgihg doalmond B ¢th/thy LSEEP-ng-igodducine Uoantilgtions and
ref red bet ween 0. 2 and 0% (W w) bei ng nost .
DPrtEgsole mtiﬂmﬂﬁw PV 1 diginct adyppiaas O YRS pspepharose-tr-

I [ y I ;
‘S%%“ﬁé?o¢°§“§199%r 1P R hRR) sl ¥a Cubcithee BAGSRGH blcucine
fofromiatibat ﬁSc&% a@fgl'd;ghEs}S Tlnvaltalbmh&amrmurﬂrysing in that, besides

SO B 25kt i e pEREni R L 858 2 i B i e aative

cffiscd AF ke red@iBtsughr LORLAbA Protein WEBIIAS is &Jelr&ﬁlﬁfenwﬁl LS55P
fromwhich air humdity is excluded. Surprisingly, it

by ther lgetasugrask conteingdtindt. o highempropertion fof tirtogyomnde s the sugar

cor{%e g{h%%ow(agr ggpgﬁf%ﬂ‘s&ggﬂé émgl%gaidﬁang?gegusf protaeﬁloﬁ%lﬂgr(%sec
Lsm]afoaﬂgulanbﬁg)even during open 10 storage for one
month at 43%relative humdity. The stabili zing

effects of the excipients described here are capable

e e R
proteimudhatngaehtis¢ly ajted stoegbe undeh parsibsleny deslﬁbmmng porditisns (1

weee 2 L hr i B ol e pseing T o G

mitHer $81d@d 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 LS55P 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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wat er interfaces cause aggregation (up to about 6.6%

I e during spray-drying and subseguent fin
V@agpﬁgﬂ:ﬁ% to about 5.8% aggregates). Duri 8%@399@!@64808
massi ve aggregate formati tof about 11.8 to about
18. 9% aggregates) results fromthe absence of the
Adtenbaduiumi drginngﬁﬂasldassd{mnt stofage fier fomoweskssind@0drFhoenditions at

referred.s drle r atlo of, the inventi
PP Bhiracibl At HEbHRAcTe gPBUS R driRie PR GeNE Ly P and
CRlpIDS dghrtﬁef Weishde bfy%waagges%a@e‘ cagaieqabss Bf ter2.1%
spray- drying and to keep aggregate formation at a
aggregatdshwesnsvielly dinr icomppetismade pHvdeproteiarposuisrs (about 13.2%
acondl%ons In the preferred fornul ati ons only about
S about 1. 8% 25 aggregates formas a result of
spray-dryi ng and subsequent vacuum drying, in contrast

to up to about 4.0% aggregates in pure protein

LESHm$Be) @meucmd@w@a&ndu 1aﬂ|°%)d§amﬂ1é%@}15n@1thtaoﬁ% garticle
i Lol I
g0 dr B0 ity oy LR LS BT it ool e nivogen
aﬁ@@te@:ﬂﬂt@ﬁs lﬁh‘loxﬂh(ﬁ% afteﬂstblfagaﬁﬁuhree Jdnih3. ubi¥r édyonditions at
istinct superiority to pure protein formul ations

2(‘%1%&3@51% t6Ci8. 9% aggregates) and to an anal ogous

reference formulation wth trehal ose as the excipient.

WO 2005/ 113007 PCT/ EP2005/ 004808 -51 Thi s advant age
LESSBhe0ts)ctr- 'moleyciap OE%6nénd IpGlh@ 0% ﬁqnardlaimns ofitht siIeMMAD of

for at| cri be n he ad i on, of
ahch S G, 50, paryide JHSHOR o X0 aeh g b ving qboy g after
vatuusl d} fg'ﬁﬂpﬁuﬂs%leﬁ‘t/ ﬁé@aﬁﬁn% ndé?%ﬂ?(?g'eﬁ dé(éﬁ&ga@e contents below
properfi s of the powders prisingly, t he

1@%&%}@1 atormgowhmhnwhs ander dty ccmdgtoln@ at2 1o &°Q)md afkas gtorage
5
wf B SRPESRTIPS o Y81 L rofe” Rl iR difeei Pafifth btfow

2.8%g capable of protecting the pharmaceutical active
substance, a protein, for exanple, being present,
fromaggregate formation (only 0.7 to 4.4%

t e i t oy 0
FAGRERRR] 10 0T o forel Lo B (LR BT\ ) 52 JC
(1084)f formamatiofsl 210%skeg raegavs/esggregaeb lepakemx Yatiooy | 1. m&;arw;lth an

(abqut 18. 6% ggre at es) nor trehal ose,

appEXEmatshy eaypl ¢ (8Rauh o’ BE ?qwaﬁvﬁﬁlah eﬁ%Fs paiticle
t n I 4,0
o (oL 5% Z%ﬂﬁ?‘%{% sth3d i ?ﬁé ok of MEBLE 540 Rlarive
hpuidity end 259 (gperhhidostigstalyligdndi ti ons. Both t he
LS55P-tri-isol eucine fornul ati ons and the
LS90P- tri -i sol euci ne fornul ati ons show a di stinct

- LSgbreyosg) %Glagﬁ%ﬁﬁﬁhﬂﬁa@mhé' kyithi SO MMAIDNSS about 3.8 um, an

for mJI atl on Yo aggr egates) and a
MR cHabowte2.B aut @@batﬂ%e-pwle dractien of about 24% after spray-drying

show, after vacuum drying with subsequent decanting under nitrogen, aggregate
contents below 1.2 and 2.2%, respectively, after storage for one month and three
months 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 vacuum drying with subsequent decanting under

nitrogen, aggregate contents below 0.9 and 1.1%, respectively, after storage for one
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15 formul ation (8.8% aggregates). This is all the nore

j,S] in that, besides saccharose, 9
v‘?@éﬁ@éﬁﬁ&al so present in LS55P. It is egﬁ?ﬁt&ﬁﬁﬁ@{?mog
the negative effect of t te3reduci ng sugar | actose on

protein stability is overconpensated in LS55P b%lcthe
moatdt awlutbres grordhmtaden ddy conditions/t 7 igh¥C, B6Upend #OBTC OF and 3

| act rose in the sugar content of the powder
“'PB&%F?H%?}C%% i s even nore advantageous to protein

stability (see 20 LS90P fornmul ations). Fornul ations

whi ch al ready have a significantly stabili zi n% ef f ect

LEPOR (R8%)ntbisplspeine d10%x @}delggisl (@070 dermudation wathyansHfAD of
SRR SRR 57 5324 LGN 95

vipuoinedripthgi with Bebsk@irgt 8 &amink) 8eder fndtfogeR,Daglirdgde contents below
standard storage conditions (e.g ear dry, about

o1

13504 2.3%0+ wpsstiviely; #ffastsiapganfor wngmééa@hfhr@q woride under dry
0 bt - i 1ibrated

cHlonbSekh tindatecdiy AP0 LhPTHHn i eaul ] brated

LS55P and Coupling Sugar are distinguished by | ow
aggregate contents (about 1.4 to 3.2% 30 aggregat ,
F@%}f@&?@r V3riatong S ¢ aﬁ-n@@egl}fs OB &%) ritip ne (i844) and
baws Tt 5% and 0.8%
) R TBE OBl MBS i, Pl % and 0.8%
aftanlopeysienge firona gentloand thuee mvedhssat abois 38y selative divmiditysind

25, (P | S St PV SBE sBiniresae s MMSHEAE Fegreen
atbiub § 0N Gl iahd 8% ¥ dndWh@ FBFS G Bet®O&H S8us 56 aDPUA 58094 After

2.1% aggregates), especially in conparison to pure
onsnoteRge PuVRIE Bonthbtuabori 43% rekitivg duayditie snd 26%55the above-

0, i i 0, 0, f i 3
w8 o LS PibE S50 30T 0 i SSTR Bpgen
parasly faekbnyiabent 62 3ho $U3seQuent decanti ng under

ni trogen, aggregate contents below 1.9% after storage
for three nonths under dry conditions at 10 2 to 8C,

VR o P, s P L s v

prafechbdy haveea pasd imellian fdiasdterod D) 58 18%0thdrt 20 pm, preferably less

spray-drying show, after . vacuum dryin i th .
- g e oot S iy PRI PrebgEH, e AL othese partcles

aceQAlNtS thelifWndion Tha9%0 /RS REALRAIRarhGEr LRNES PRAL NS um,
under- dry conditions at 2 to 8C and after stor at%gE
prefiecibly ss/thew A gint. ParticlestwittOa (@ssroediin dinmioter of 1eps thar ¢ pm are
pa?'tri]c%\ivarﬁ'ggrrcfegraetd,e €8S %a%n:;-g u?neL%Wg more preferable. In general, particles
with a mass median diameter of 0.1-5 um, preferably 0.2-4 pm can also be produced.
In a further embodiment, non-inhalable particles, e.g., lactose, with a particle size of

at least 40 pm, 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 acrodynamic diameter (MMAD). The particles according
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2.6% Furthernore, the above-nentioned LS55P (809%,

ey ine (10% and 1g@ 20 (10% fo | at.i
V‘f&@%@ﬁ&?@%ﬁ | ow aggregate content (about 1{)&‘/6&\(%40&&8%%08
approxi mately equal | ow I\/Mbﬁﬁfabout 3.8 m and equally

high fine particle fraction (about 59.6% after open
tostherimypatipn prafereblbavhamMMBouef ksotharll @ pinand, mord priefeyably,

2 1 th stability). .25 L P (909 d
@5 el 155 Papade abPaRutaplh itk BRMAD ek §8s.s .
pefferatieRf tha® BYim, 2ev@n haiROprafcrdble 188 thdrCh 8 inf,agt ipaficafarly

about 24% after spray-drying show, after vacuum

adiepiageouni {Tihe spassistsudescribist i then gxammesr can be pgedyced with the

egate.. contents, below 1.2 and 2. 2% respect.i .
BRORTAE GBS BY SnEEBhpdnch, B Fotud “bral AR shffdhs and
clitive aRINgbntémdRGoR b EdifledSin Zkbrdanst Wik iHelinvomtios. Thedddition
stability). 30 LS90P (80%, isoleucine (109 and 1 gd .
of 1430t aeift| andiasn &iRgptiflesa i Martisalar deads fo dBpreyied oparticle
9 r ' | bse
p§ Rt A thorBlob Lo B HTLIMIE Barle W TUPEERHERD of fes
tHan 97 &peh, Iprdfgablye fpe ahdny 6)5)um.ahtditios tedr idgleuding oong-iducine
2005/ 1130Q7 PCT/ EP2005/ 004808 -53 nonth_and thre o

Pt HSPW@L? Q1 Pyeratsh éhhelables Pawders rwitip@n BiC wisier e (B%,

ot Y e .

P g Tt e e o e VA ar og more

pebavahily deré&atenthantb’a (fee EXPMPLES'S. f racti on of 53. 2%
after spray-drying show, after vacuumdrying with
subsequent decanti ng under nitrogen, aggregate

TRODPoRALS RRbAMg do ZhANfeRticVard, QARG BlsingiAdtcB by a glass
storage for one nonth and three nonths under dr

transittins tempsragire 2f pbleg 4¥ECpaferally @t (gash AR meratpeferably at

b ~ 10 F r oor r hat.i on
30 & Qo AT o LR ORT Bl s e
glhgCta0difiod te@peidhad | et absd 6590w Thoperrg)) elgatgdss transition
bet ween about 0.5% and _0.8% after open storage for

tegperafiaoh tppwdareecceitiegto te mysmtion 2348 fof WYLy Eherefore the
« | . . .

o Pt S8BT Sh fl, copa

a phaimBicSutipal adtivetdabsthide sandreS90@ WSSHP, abaupling Bughd endoupling
58.9% _After 15 open. storage for, o nmont h at about

Sty Bhgein e Bl i toprfgmperamre is 026 8 giore, Reglgrably between

] ; 0 I i 3¢

4§g %Bﬁgﬁ(g’bag ?lé%{e?l ﬁ%&ﬁmnﬁnﬁ; b, MYRDsrdrabQl embodintedt, 3the glass

transition temperature is 55°C or more, preferably 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).
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particle fraction (about 62.3 to 67.3%. Variation of

t he spray-drying conditions nmakes it possible

W eyl ers which 20 preferably have gcmgoosmozisos
medi an di ameter (MVD) of |€¥s—than 20 gm preferably

|l ess than 10 gm According to a particularly

Peoehgasi o theapaeodiinedpowddpese particles according to
the i nventi on have a mass nedi an di aneter of |ess than
7.5 gm preferably Iess than 5 gm Particles with a

9By SRR MIR S ffond S e of by prnion
hpveeh eesithha . wdter g@nentalbqlmpali% dwew), 2zuallyt belawnd8% (w/w) and

di f bly 0.,2- J
YR T RO G
taRntdtiahahakl ¢ r@ﬁ&ﬁzﬂ %aﬁép C(ﬁlt&lt of 15’6%\9559/0 %a%\&)h b@low 3% (wiw)

particle size of east gm prefer bet ween
bei@g padicRbdy gmefened and Hetoh cen Otih end el5ey W)@u@mst prifeged.

PP R ssofieL e il miih, S oG G, oty Bring
pAAKaSinp r&ﬁeﬂ@ﬁa%a ertﬂeﬁﬂﬁie 498/0(1@?@@@5150@& ForrRAYEARI ST the

30 particular preferred. Besides the mass nedi an
inyientin ere (ueily hngsamabu let yh@epf@dd@ thsorb omiginge framl eir

Ité)%giar{) :qlzﬂ %'01gglggr5éwﬂ d)%\y@a%{)%g %h' s}glleanﬁtc%ntagd\éw @ch as

bRt FER006h M08 hurbidity @s édetudedvent i on preferably
have an MVAD of |ess than 10 m and, nore preferably,
|l ess than 7.5 gm Powders conprising particles wth an

Tﬁ@@l@bﬂ’l&m ee?ﬁc#ser al%&? )?Li Snts e@cf %&3@6 Ar@%%paﬁ)m@ F%PP%I the

even nore pre m are parti
pthinnpagsiohs cxfbme ;stnm;es ﬁuﬂﬁ§ cﬁreahaedirwﬂg dridestevegerplPuers protein

can, be rodu d wth the rlate article sizes
fogpulay et Gererasdon E‘F @ﬁ?ﬁ%&o ?ﬁf RIGA #%@g%r&ﬁaﬁi ity s Breat
eRBG. PRRLECRIAIIFERIS S & IFRBZiRE sRXGI BdRRhSatlod, pH shift and

accordance with the invention. the addition of am no
denahutaticandf dhe t aii-pefsr i desfacen cpaget aggregation| @gddgot gbout 2.1%

4RET R i DT E St AR e s ormation
(Jol3R aégégﬂbs)%gﬂ@r@&hythb @BSentH AN (o ﬁamlzﬁgmyure@@ shéll of the

i sol eucine or tri-isoleucine 10 makes it possible to
pigi@Rfar e i nhal abl e powders with an FPF greater than
28% preferably greater than 40% nore preferably
greater than 50% and even nore preferably, greater

Theprefaddd {reee-driedAdthations dihthe dAVERIDS, MCEMUEstNith dhe pure
the invention are, noreover, distinguished by a gl as

protein forpationh sl ety ip aedice fie fognafonmiegesaaes Pﬁ?ﬂ eze-
dﬁ'{né a2fto ﬁQe% agRédatd TRk ! aa{/ery low level during storage under

various conditions. Under 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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| east 55C, even nore preferably at |east 60C.

Vﬁ%rtlc IarIy preferred powders have a gl ass
R 57 tenperature of at |east 65C |nP§€éF8’r2£PS/004808
the glass transition tenpet@ture of the powders

according to the invention is 40 to 110C. Therefore

vitekle at 4(° €585t relavreritunadity) dw stamiiarmsteipewithedong term under far
fera r ried powders, taining 20 a

nﬁ[gg %l&f@ﬂf S1BIES Qf%ﬁ%%gssk YEATAARPY 06D, L s58P,

Coupling Sugar or Coupling Sugar S, wherein the glass

transition tenperature is 40C or nore, preferably
Adisr frsere-digmgapafved@tion ahd gheitibration ovithi uhsequent stamge for four

d nb t t
Wk BPAF S PR ABT e ARG PR s e wder
f(ﬁﬁlu‘l)e[tlohb %ﬁfaimgé FS$®Z andlr CoshIRgWIRE:S: ar@oﬂﬁﬁﬁ%ﬂ%ﬂ by low

alternatively be prepared by fréeze-dryi nﬂ
ag&!@&@é@q Gerfentp (pkoat (22 andH.6% ggereg&taﬁp espsyially rin triletion to pure

d h |
AR Rag (0O Tn i Bissl P B PO BOL RS pion
whithapdninktbZatthoex cipiett Labolip €1 b%cuggrdgaﬁe can al so, 30 of

course, be pulverized with suitable mIIs such as a
cutting mll, a ball mll, a pinned disk mll, a

I b
A@nlirg% %ﬂg?@dgj Euﬁ/%?%t{o f%r[%@%@aﬁ}n hlﬁ/ﬂ‘lgr th@ e%lb%g[h rﬂ At?'age for
fandvekbnrided dy @aditiad AERPQOFAOAMBAE:d stérage Etamh@a),t the powder

of e freeze-drie omd rs: The dry prot
f‘FB‘P’ﬂEPB% iSRERg e 1 opning gw X glﬁtne&%lvﬂwg by low
r o n l;
oL Slenp e f%{*’w% ARSI AR o
P wowslers Kahowt pt.8%ecagetdaptes) dmal tspamazylabgowsorefﬂrmomfmnulatmn

wder .. f | ation eS| du vvater cont ent of
Wgtg e}oa(sﬁwxmpd%ﬁé% 5/6? %grega g particularly
preferred and between 0.2 and 1.5% (w w) bei ng nost
Tg%eferred. Fornmul ati ons with | ow resi dual npi sture

POWARISyacsprsing i itlesy éyestierbiars, tnyorg@nrqr,n distipgishedi big a glass
tr%ﬂ(rﬂ}ﬂﬁ ﬁfnigl%turg #&rftapl ?Ja%oi(ﬁ’c éne?ergﬂl)fraa? g F 'Sﬁnl’lcg o%% preferably at

ons o I NV

lehst @506 Clapeneral, the. glass haysitiemténiperatdys of thePoinalttsra@edrimgto the
their ,environnent. To avoid this, such powders are

mefglmm i 41 & dd0itn byninaindiridual fases i camqval erceracfbis value.
Tféﬁ??@:éfl@egé} t {el@)%{gl%? t‘elpré? ISCB escr#%s%rﬁg?gfeg%ogp? g%ng d and

pldfferiﬂedmewdemgsmtmanS pharmtaetuticabautins suistemce atid BRSOP, LSSSP,
stresses duri eze nd, stora Pur e . Ano
RPN et 5 le Shes absitu e sl Fosdonstwrenrss 40°C

- oPbtd pRAEAb I BRI LA 66°C 8r Righ&CAlccording 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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extent. Process-related factors such as freezing

I centration, pH shift and denat
@(hgs@ﬁ]-@g?er interfaces cause aggregati on%ﬁ&@@ogbmgog
about 2.1% aggregates) duri’y freeze-drying. During
storage massi ve aggregate for mation 20 (20.5%

stabltr2|ng hydrate sheII of the protelns The
preferred freeze-dried formulati ons of the invention,
ﬂ&pg& Y188 boWtlérfolifla@dtsSaccHHifizbMhd RIVERIGH daBNse adBifistered
oth to reduce the formation of aggregates after

dﬁ@félé'z@s azgrsd PYwAg &admeask e soagled gy eovsierranliabas ar after

uring.steorag unde vari ou

sﬁ/sgg%sl(i Or I 0\6%&@ he ﬁoing ; St aegﬂ 51 glﬁlg n%a‘cllefl d'teguhzers The
pOOds E¢mﬁﬁalét4&£acc3§ﬁﬁg roethetmvamlaﬂ el lbymhmlﬁleeﬁa%y means of

st orage stability, the freeze-dried and pul veri zed

inhglepratrgnids knewp ke prietast-red fornul ations (aggregat es

of about 1.2 to about 1.5% prove distinctly superior

to pure protein formul ations (about 14.5% aggregates)
Pawdert dorainha atidrogeusiingDtor the dnentien tat, ot atangie, Wetddministered

as, the_ excipi en about 34. 0% aggr egat es)

i.t ol
Vlﬁdftﬁtlrratwtaﬁ% agimindserat F’é‘&[fyéq'?&\féma asLefiSi WY BaAS §f @ hieasuring
cI‘Ettrr?:}%i’ lak @e&glb%ﬁ ftﬁe(yS Q%ﬁr@OAn&OB?Qﬁ%hg%f o tphatus, such as

during relatively short sStorage un articufarly
debexbeatinl DE |36g’25<ﬁﬁ5drhtTlmwpov(dler&/@riﬂ%dtibn]ac@ord@lg to the invention

PCT/ 05/ 004 4oc 75% r el at
ST DY PRt AR e TIE (o ate 40 e btk fel Gapy), which
arépieintd Mhalerll B las SbPOGRT e, SRARE ABRIGONH WCOF2€958Ifor se.

year dry, about 25C). After freeze-drying,

pul verization and equilibration with subsequent

l?IItl'%l' ae?(gt[r)lpf%r ef é{{ltabl% fﬂﬁﬁ S5 dﬁé’ )f(gl{r%/ihlno r}g er a?z?zs W 541%2 135;

equl orage S

U‘Sosrm B9 @ns W{onmraomg [FREthé? asndalﬁeumhlangs &‘weakmame from
ate contents (about

i stingui shed b ow )
Wih 871 s 15,8 90K pnd PGPS, e ripgiantiohaiss dor dry
p &R SoBnPIUESRT Srel 4RO :;ﬂtﬁedl?q %114’ ?’%@%93?54)72%% A7 172 and

anal ogous reterence fornu manni tol as the
UBciZaiid5t (about 11. 6% aggregates). 10 After
freeze-drying, pulverization and vacuumdrying with

subsequent storage for four weeks under dry

Tﬁ@@gbﬁib@ Nfor %héi%n( Nasifl 451 1Re iRV HiBH Soal aelahrnwgtered for
the powder Tfornulations Gontaining LS55P and Coupling

exsupde, barreeaahis off itlmeimhalhe kndwn inoder thayuame Eurbobain@ KA straZeneca
1.5%a gate

L BB natkid aitfisaicd S SPREET R Fibinalee B Spot? 107 er suitable

inBlefsefattBs Robdhdlct® &Qh@ﬂﬁh@@@%oﬂﬁﬁ? GRESS rhiEHKTiHeaCHi19T), 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/aerocaps 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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with mannitol as the excipient (about 6.2%

I . The powders according to the | i
“gqggogﬁﬁ er, distinguished by a gl ass tkgf@ﬁzp@ﬂomsos
tenperature of at |east 4038 Ppreferably at |east 50C,

more preferably at 20 least 55C. In general, the
a@lm 8 sprigg8,i and armowshpereal2comnedted e lpnga;ﬂemmnbm spindle 10

o G bind bl > and P ot @ air el BubiS o bt b e fow

rdifseseant i nvention al so concerns powders, preferably
freeze-dried and pulverized powders, containing a
phar maceut i cal active subst ance and LS90P, LS55P,

1P Pt 0 o B P A8 g SHOBE periBR IRt o PoadHiiEd into

cdpRtNe e (InHdcteRAeRREpsPr ini thBEkensfC GO theNAfdrémentivRE® preferred
preferred enbodinment, the glass transition

applispléeracharges of 19880ang mrcepsu#ﬂ@rﬁ@i@bl . bet ween 55 and
60 or up to 110C. Use of the dried powder 30 The
powders according to the invention are suitable for
Thé@opidegaia@bidiie ¢f tie iM@Ehiomnahn afsoobdl atimirpsterté rabprgpellant-

for, the preparatjon of madl CI naI uct for
CATGHBIng o FROBE T R0B0 B0 0B 8B gondgs according
tﬁﬂ%ﬂeﬁﬁ&?ﬁfe%s%d@ﬁxeﬁ@ V\g bk bﬂ/gntF Or E(!;lgent mixtures or

invention I'n princip ormul at I ons
regostifuted dn o agieeus soletion. cﬁmtab]n sospensiohs ds sautguhs are currently
s a r be neapns of so:

k%b’%ﬁ?&{éhl%ﬁﬁ’gf QFS{:%‘? O ecgngtbtgﬁgl}] o BWS oglca? Sol%{lgns with a

pHRFGORL, ipkdferaBy df4-6,He adheedusaREQIQM®tivh f1 SPadRbhblution
nebulizers. The po owders for inhalation accordihg to

witheai nHe nf i Bbr7caris byeraeithi sidepntagaoys.méan spropellant-containing
i nhal e art S. .
USRI R SOt O RTedh b\Pe ol dafora g i Blion
ceﬁaxaﬁﬁ'@b@italhffuﬂﬁéﬂ dxtipicaitseit thd o af btabidk&s,Serlsi6ibrs, surfactants
adm ni ster_ a single dose froma store by means of a
andéers wietergolubleapisenic aspl vrats: rApRsaPTisie (Jubsianses asakrowp 19y the

[ [
B By SIS T, LGSR D8y e
Tedhmelcbgieo(ﬂVmﬁneclmﬁEf\éerrbgkgeselaclaaﬁ s H, Stuttgaa) ppl168-184pAdler,
e so- i nhal et es/ aeroc ,  Whi re, put .
|%er i’ﬂa%%ﬁugg caaﬁﬁﬁi PP- éﬁg 208 GePssmpnding
aéfﬁ%‘%?é% RSP, LREL 3 rpdibed 4, Yip R e Boblying the
pBydEsS ,atdGing to the invention are also the subject matter of the present

invention.

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 TGI11, TGI2, TG134a (1,1,1,2-tetrafluoroethane), TG227
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US 5, 785,049 or WD 01/00263. Further suitable inhalers
are own from WD 97/41031; US 3,906, 950 and, US
Wééﬁésr}blﬁ@ml:urt her di spersion inhalers forPgT/)]FPZBM‘*BOS
formul ati ons are described 3% EP 129 985; EP 472 598;

EP 467 172 and 20 US 5,522,385. The powders for
(1, hh 21353, 8 -haptaficmophiopanc) and heixhmeseott the samme,wherein the propellant

adm _nj. st e for .exanpl neans_ of .t he inhal er
SRR Thad 2R & e P Bis e B RGeS aZenecn LP)
or inhalers such as are presented, for exanple, in EP

237 507. Qther suitable 25 inhalers are the _ _
Tm@mmllemt(qo)ltaunng raeroBls cfos (inhalgtint hedoydim dx dBeri inyradtipn ecan

T 1 nh t]
cSFR 1o SO VAED B b cAsroSRl, SRR B bvERl i gopipin
fcﬁreﬁﬁlﬁﬁfeed 0be5% t\ﬁ/vgdunmlz.% (R0 0.005- 200 ewAHU0.1-2% (w/w), 0.5

ombi nati on accor he i nvention in
Worlieve et Qéfbér(zvyé\abghar@amm acHveEpghstaace Aerqyplssfor inhalation

Wlitﬂhcl J:o \/\Afe?o 14&2'9@?['8 %ﬁ%ﬁ%&c&lcg) c?ngr%g{;] Ip%jc?% Ia?gstgzl tg Bllg§nts by

takguaﬂ Rgorstittiont @i the PowAe avbsrddiStoZthe dneb@tikn 3n | Iaﬂ a‘pbn‘o@hate
there are air inlets and which is provided with a

qyanfiter 5 fixed by a filter housing 4, an inhalation
chanber 6 connected to deck 3, provided with a
trigger 9 with two ground pins 7, which noves WO -
Tm@ﬁy‘rérﬂé&ﬁibﬁe@@fdﬁﬂﬁﬁ%h&ﬁmﬁ@&erosﬁs fag dihakition a;:pmridhxg 8) the

and. a nD ece 12 connecte a hi nged, manner
¥ Etod Cé‘n n‘ts‘i?ée%h‘??i@%eﬂ& fifdﬂjf“ﬂ%fs &8’6&‘%5 ‘é‘i‘FB”Ih‘“cEE‘B Pi’i’r art

(MD% BinfetdBd @I)seSlBHélEﬁ)' Rekdeh® @M thefd¥® the e¥dmples Ventohn®
resistance. 5 If powders for inhalation accord 3581

(\fentCtIMePhammeW)l aod thc enhalﬁrb ées;mbahtrebllsl .‘hﬁb,O% ang W%es, 67
s/,aer oca€

th
AR BHEn FHEE et ol Podrosa dRTROR Sl dpgingrpdicts in

thd Ofd¥Eh AT pfoplBatltRoftaRim adetdblse as TiRcituad @i Sthac EReghing in
to the invention can also be adm ni stered as

comhipationawith ong argeverphinbgler(s) pritable fosthe pdminigemtion Affhese
o
ae%?cq)srols nlkh% nﬂfe%e%? é?\/ee%éaﬁ rb'ls?) c@&gn@pﬁgééém gﬁ%%&%ﬁéﬂ &at they
cohediy @fﬁp@liaﬁ ~conlaiiting aeﬁ‘bsdlaumﬁﬁrdiﬁg td" e iradntibaltag desctnbem in the
aqueous sol ution. Suitable suspensions or solutions
foggee™M&rrently known in the prior art. For exanple,
reconstitution in physiological solutions with a pH
of 3-11, preferably of 4-9, is advantageous.
ThRemresent mvunﬁicumalsmcmemq wenddges othidh, equippedvitin a guitablofalve,

5. 8, Ls part advant ageous. The
cay B bR 6B afn g B0 SRGR SRET o s, g idorepentioned
prPﬁ%gﬁtﬁfzdgﬁédhin%naé%soﬁ1 CorPRiNHRfiSn el 1R fRention. 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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can also contain further excipients in the form of
id , emulsifiers, surfactants and
%?Q&@fﬁb@ e organi c solvents. Appropriat g@i@ggpggg%a@os
are known to the specialistV7and exanples are
descri bed in Bauer: Lehrbuch der Pharmazeutischen 20

thﬁewmlmgi ds (Pvefsablys 2hiaf (v) viberalgypdeedl’s c(wé»r)tetlaﬁ@Pﬂ being

oSN B SE e oy o 4B O .o
s@@érﬁ@ﬁr@cﬂ%tﬁ@ exeRi@is)|as deiibed BbdR! tanbahddRl tatie propellant-
produced by suspendi ng or reconstltutlgg t he omders

frge sekutipwy faroinhplation vedordiog tarthe anvsstiom e, fpgtsobients

t T I
wRich' OB BRI ke ol WGRT RS ﬁ%v A can be
ugdcor dspgidlly isdpeopyhvslobhadn @Y@lsal—SOespbkflﬁlgntIiryp)HmEV\/l’glycol
e prior_art. Suitable proB,eI |ants are _sele

p@lw%tﬁvlpﬁ% ghicalspobarpry aienglyrsid ebeat sBss %wrplagolyoxye%ylene
alﬁ,o 19 ] (g{)’ggl g Sfﬁfy adl ahy elﬂ%@'&pn&%h@ qgca ﬁﬂs gxcipient

rocar era orinate
arid adolutmeane}m a;hgrph\aanaomk@aaﬂy matepazbb substhaeeyhiph mp@nen active

sehF RG] oRBY P opeFaHed yaut [ VRS SEPINER) B (e

plha?mﬁédi&él&ﬁﬁf su?cﬁbl%réﬁlv%ﬁt”f% mB?tWe' thél h@e[lité(m@: (}ﬁBﬁé’rﬁ&dof the active
propel | ant "gases are hal ogenated al kane derivatives

subslaned fotmtlaben. ithede substamces Pf@4bly display no pharmacologlcal action
ol dorbedirf LELERLLLOLASL HANChterd AL MRRAMLREABT It teast, no

utdbsitable Phémihcsto EI adtlonorapreRpipifls aiddaddifvddriasiugd, tbeher
sane, ereint propel | ant ases TA 34a, T&27 and

with xthoge listed qbﬁ‘ée,sﬁgesgfq@tqytsefsgqa @8, ePhesoya lecithin, oleic acid,

I
AR AL 500 05001 AN e s
sdquéstanBCritioridatiiasindloc @reséiﬁﬂm&@ mehidcarudi d’ig)rcbl(mg the period for
wlblnc\é %}Q% :t}ggh;dﬂbqlt'uagbfrclagggl;gé/@ g%(qam us awgcg)q,%'l(n%p w}l\g/n‘\ggssandé% other
addffi v %ﬁugml} %&wa% RH@ uafrt cal mctatdgiﬁw%y b§iaNGRlude

Aer osol's t1on a corresponding active
plsamlnad:(ﬂmgneallyoam@tablamltsmuclaas er acmpde, edditm chddridenasisbipnic

targeted reconstitution,of t owder s, accordi ng.to .
sqols” The BIRAERN TR RIS SR AP SORTD Soth A D} CXaffpls, hscorbic
add, Ol 68 NHIdeade dsdd RPEjhRNhe GANLALRMIN G, A86LASPIES tdpherols and

i nhal ati on accordi ng to the “invention can bé

simdlat witamins emcwnﬁearthe bemam hadle ps pravitewinst Prospoasvasean be
ed phal
il P8 el BT ol P ndRO e Dt Sy Suiabl

preservatives are those currently known in the prior art, especially cetylpyridinium

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.




10

15

20

25

30

15 (Ventolin Pharmacy) and the inhalers described in

094 and US 5,672,581. Accordingly, a further
@é&gggﬁﬁooﬁhe present invention concerns nB@TéE"PnZQpS/O 04808

products in the formof pr®pellant-containing
aerosol s as described in the foregoing in conbination
Foi the admenistrataveith piapbﬁdm}rﬁ(es )so]slubnsaﬁjr éntabatioh hecording to the

adm. ni strat of e aer he present
RO P a0 sohrhe Pelorsia fe Vhishon ReB 2 erpall quantity
of R &kuill Tedn AR GORURS thefd ?&Rﬁ:‘ail?ﬁ&c&ﬁp} gdabs Qlt@ﬁ{ 836408 suitable

according to the invention as described”in
farothergpeutiy. miﬂhletuprr adtbin aifaveseconsls. Aigon dom cemﬂ:s of the present

cartri d ped th a bl e val ve
B, GO RiAR i iR it S facily of 3l bR BgreKffion
Idsb maﬁfl@oeﬂeﬁﬂeféﬂﬁtﬂ? lesd har SIPEI, batdeek Q0taaH BoNd b%ﬁ{g%ﬁﬁoﬁlarly

for inhalation according to fhe invention. Suitab

predariad egebe ashnlized withreforabhyi orel sqyeezednte @aaercrspbvgéb a mean

pHER Ao PAeOP i 2 PR oo RFOR i oo g, that the
ihakable part dftige frosel isailieady ctuel pehEiespaaivanyefigetive qhdigity.

i nvention can al so be reconstituted i n propellant-free
30 solutions for inhalation or suspensions.

SERPL @é{ﬁé ?ﬂ{é Hﬁp aﬂPﬁeJ EBnRAL II-;]lEtl‘éFed dof @# a""ﬁ@g{i‘ drug

Contaln queous or a
feetusarbgyl mhalamcm 0 i examp@ dasaribed un eletaﬂ 1ﬁtthamﬂénn6t1(maﬂ patent

SN W 2R endseinins 7 Sastrecaiien et Gerpd ob
Hé%{)reﬂief@féﬁé@ﬁte g?es§19tmzid'e Rifed the%hte%po?@lg éseﬂ-t LﬁvQﬁ)iBn to the

/ EP2005/ 00430 the upper I'rmt 1s preferably
refyomi Jiguiesebhand| 6b wf WO G0%2687,v jncbidingn mhenbdpsc@ptlons The

.t i | f d, Th
nffigaf: (ot R Byadrer moaes. D ot sramgy Rpepimare
(Buehfifige@ e dlh€ift Bharig). ADSmpi th e SMaNEeal GREpebMdaHAfytsze of
the propellant- free solutions for inhalation

legethan ditad Stan ithlengthvead 2 tord cordn brsrdtipthis deviceswsh e sawieg by
th\[%@ ﬁght &P Qﬁ fﬂn%s hﬂ}% %ﬁﬁ(l#zeg gp(oc:}gﬁ &’Jﬁngaggfunp ot_J)ﬁfle &rug lfé)énulatlon

especl
withape ctﬁyllngnllﬁeds@ﬂes thou@lo lsthal epleChclbd, sophepithelable acrosols
col, polyethylene glycol, polypropyl ene glycol,
“ﬁ@gcol et her, glycerol, polyoxyethylene alcohols and
pol yoxyet hyl ene fatty acid esters. In this connection,
the terns excipient and additive nean any
Tih prefiearcall I@iuﬁmrl agscatiakty talopses winsippec howsng; fa pranm hbusmg a
ive, 10 sy bgtance,, but can be fornulated with, t

n%ﬁ & PoloBtinR da gyechanigned SPLE HAESRS gt é%ﬂ“l‘%/a%%at Siptance

aﬁ@hmgngﬁmq&mﬂ@&gg&jﬁye qual itative properties of the
active substance formul ation. These substances

preferably display no pharnacol ogi cal action
- 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,

- atension locking mechanism which is contained in the upper housing,




10

15

20

25

30

or none worth mentioning within the context of the

Hall erapy or, at least, no wundesir

%ﬂﬁﬂ%gﬂp& cal action. The_excipients andgghﬁ?’%o\ggg%sog
i nclude, together 15 with t%ose |isted above, e.qg.
surfactants, such as, e.g., soya lecithin, oleic acid,
sor batspRngkeusig, wighythe spgngpigisids of; bhichgs mounted on a pivot bearing
pol yvi ayl pyrrol i.done, other stabilizers,
Sequit i sRbe BONPE S RS S: pr eser vati ves whi ch
ensukdowér Husihg Rdidhlefined bfed thddprinphbeding Mahd djhisheetion.
drug fornul ati on can be used, flavourings, vitamns
and/or other additives currently known in the prior

t 4 i L ' c ' [ .

THE ColFRE 868k YRR P8 b O GeaBl o (RCRAY Rctifed in
V0190112687, Rsexita@koni part agenths. cylingerpoffley peglp housing and is

exci pi,ents i nclude anti oxidants, such as, for exanple,.
Pagtonadiie theeylinder i Bl aavre sy ifade mo ndhe argl pirpction.
PYCAA} Fefétendt it AHdR whihid @%%Hé&?&@h@@%ge&'iﬁ%nﬁ&n 1o the Figures
vitamns occurring I n the human body or provitam ns.
1 esgeviatly Fesure an- de theipats ¢fothp dodeeiption vbichapplyl tatthem The
fromcontam.patfion with m cro-organi sns. Suitable, 25
et TUB e SR OO EUFORDI RHOHISTRS SHE Prifbfine of
rdédse oPERIEHAL, | MprERh% ¥ th BDNIPHNabEt 59t 480 bar), preferably 10 to
benzal koni um chl ori de or benzoic acid or benzoates

68 Mg @bow dd@0 U600 ba) vattke flnidf the metencd attive substance solution. In

OSSR Y27 AL e 1T s
p&EOEENY HRiférestiSardf a Ydluthe 085 @iﬁérb@&esﬂiger sqh&izZveLHuife Rtkularly

20 nmg/ 100 m being particularly preferred.
pw&é‘g‘%di ngly, the present 30 invention also includes

propel |l ant-free aerosols for inhalation which are
produced by reconstitution of the powders according

The vhlke boay eénprieferablY\@o2BR8/oh 1RO erld BCTHeFRNOGS 008 ddich faces
-61 For the administration of the propellant-free

toysrdsy the Rezdoheadnhal at i on according to the invention,
particularly suitable inhalers are those which can
nebulize a small quantity of a liquid fornulation in

Thé eozzdhe imathe utozzlalheyd veprefesaly ndasstgectirad,d.cams menaacthired by

sui t abl fqor. therapeuytic .inhalation within a few, .
odefplsoToay MictoshaBE) odsle TR0 s Beskatsty Tor exefile, in WO
94/07680V: ir@RrenBE MU hérgBY thallk 8o RhE LERER A ﬂ‘mﬁ"’ﬁb&&eﬁt, esg%c(i)ally to

quantity of active substance solution Iess than
Figprept endritghilesctiptéon piesemtegiothiere. Jdevwoznle lead edmpaisés, e.g., two

bei n articularly ...preferred, cap.be.nebulized wit
SR i g e e L SR
whithha¢ b 61 seveial mi@sGrichired Sinfdl(sp iy e@ahyctlsy gt B8 inlet
Sié‘gw@% in such a way that the inhalable part of the

dhe nezzly euileliside fAmihetngzzlp eutleisidese at leat opg round or non-
rohd %ﬁéﬂt&f@ ZW%i ihydepthlagld 5-15 um in breadth, 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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Such a device for the propellant-free adm nistration
wah ®ped dose of a liquid drug for u

i n%g?fgﬁ on is, for exanple,,described in Zlgtj’gllﬁp?ony? 4308

international patent application WO 91/14468 and al so

[ 7/ 12687, (especial.ly in Figures 6a and 6
P‘teaeéﬁ\ég) e g gl UGS R @f%ﬁf%%sé |S§Paﬁ§6igwatfﬁ§tﬁnqerfab e 2
distandd 6t PH-GHE in | | 2 ; i
. o o o B e ST, Do BRE Ry
prefrered n¥bwrhiivmoss strdesty pefyrrafescri bed there are known
under the nane Respimat(r) (Boehringer Ingel heim
Pharnma). OmMng to its cylindrical shape and a handy
Thd dieeclbns dfRBSstidAANacBoldthglPmesnih the aBHY oAMRE ndzAOhdteL M

in breadth, this device can be carried by the patient
at all tinmes. The nebulizer sprays a defined vol une of

f [ i f _high
Thetfod e SMATIURD YA helAF & erthiltr ShRETT 00 b
prefesdbl 200Mve300r R emdad nateiuéd fesughIBendazR Rolesaitin iBRslable
an upper haousing, a punp housing, nozzl e, a tension

a p . a
aqreseki Ry mesderses garficls e drapdet nweesi ofgtheaaaspiol fge aiRdtog20 pm,
) 5 container/refill, characterized by - a _
prg%pn%iﬁgggiuﬁé which is fixed in the upper housing and
whi ch bears at one end a nozzle head with the nozzle
or nazzle syste - a hol | ow pl ynger w val ve_ body,
Thptensign dpekie achapisye oA ¢ APRlMe theffrebly pIyHpdicaf sorew-
shipotehni s GRinkSaLP Bl e ctHAnichi Endy .%eh-.gﬂﬁg ks on the
a tension locking nechanismwhich is contained Tn the
driyipgeflargouss iarrglurvieipisn $¥B0SE7/mPEINER 200S¢ro0usidsy the @Rsition

rni.ng Jhousi ith the . spri i nside it,. which is.
ol R S8 s Ptk HRes BBt bR g by
ant$ppRe aid Y Q6REH atclr. ThelsPYRE i preSdritdly WahiCHalah dnkfgyEdnverting
onto the spring housing in the axial direction.” 5 The
geRbIGH D\ FIremgesh gparhby ahextasend yotenr mesisoias whirhaisgeeatedkeby

. t i 1 ool xt ends jn rf,in he, .
o8 0 b ontie AL mite PO B 08 675, ntybik o 2o
casy thenger housiigeind ahe\dyvih$ Bhngdelcofain HSinglev&tmulti-thhad wedge

axial direction. Particular reference is made within
E%he context of the present invention to the Figures

1-4 - especially Figure 3 - and the parts of the

description which apply to them The 10 hol | ow pl unger
Thei hlbckime clealent withdyeshig bhbcking sutfacdsi ighupngssin e riigdghape

aréalzttndttﬂé:3 dtrilvg% ﬁgmge. 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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rel ease of the spring, a pressure of 5 to 60 Ma

wWehbaws/1 phoyo 600 bar), preferably 10 to 6f-Whp

100 to GOOybar) on the fluig, the netered ggtivgbag%ﬂgo8
substance solution. In this, volunes of 10 to 50
icrolitres are preferred, .volunes of 10 to 20.

e fofy st 5 mpshesCover (G SBring oGO R H e Epovers

t}fefbealénggufersgiﬂdﬁé &vePR (BANBSAfce onf e}/?efgffo} bt Y

15 preterred. The valve body is preferably nounted on
the end of the holl ow plunger which faces towards the
0zzle h . 20 The nozzle in the.nozzle ad Ls

VIRBF 4 B 0taer OF AP Teigt e uerts SOSHIEE ik ioialid, SRkt ghp lower

hosaO tiRclaRRt ABNsindakin@Sihe Witk BOusHAZ iR iNeAESpARE is pressed
preéﬁnted, for e%%%pﬂgf inﬁvgg 92?%%607? refePen%e ?s_

tagethebypynagens @1t the swew-onsh ggean laad ime uandnthe tension locking

' t. igure. 1 and its descr.ipt.ion presente
ERRAEH Yeks 18 AR HILEN B A o SHROR 5 R PRT B Heger
whikitlds ofragli@sst P90d/ @f., $80° 8@ the ahRIBhe/aLOBBEAdiRE oMhERpring,

each other, at |east one of 25 which has one or

thedyive somppren de thrcurpce hoesingmisalispigoediychse shtnse,( &y hollow
i cr S j ; I [
PhEIFENE koL ol MBS BRAE L5 e T
flnidfreae theenbutaree 2oiingrivefitl id eyrklbd ainal the-high-prebsurdspaaslinhfront
{ e depth being preferably 4.5 to 6.5 micronetres and
O%'"He™%fgt h preferably 7-9 micrometres. In the case of
several nozzle holes, two being preferred, the
directions of the streans of the nozzle 30 jets may be
Ifrequitedesevaral lsomseciiivst dxshangeabim pulistance containdrsirefilly ctaining

each, other ,in the itectipn of the nozzle ho In
e i L E hovlizbe Son B et aurbulls 3pd 5o Ipe ebstance
cdh@lig/refiNcdiifin®telaghieotk derosdl BSmAllAtRMidc888ingfto tHGnvention.

stream may be inclined towards each other at an angle

of 20-160, an angle of 60-150 being preferred, 80-100

ei partj rd.y: 005/:1 7..PCT/ ER2005/ 004808, . -

THE YRR bl iR BRpl Cr Be T locking
mechanism theh Eyara tlth whpfee ¢headrivifly &Ofbo@eht. The BerdtspAisep@hes the

10-100 gm being nore strongly preferred, 30-70 ﬂg
plegen antp Ahe pYindsy pltheguamdiqusiag. e Gimdi comesut of fempesie of

thP heFBLESH nebullg i ections of the stream accordingly
nmeet

In the vicinity of the nozzle holes. The liquid
drug forrmulation hits the nozzle head at an entry

Pl iekihe i s e it P snp it 80 syt a3 wo

oW IU38b a8 R cRRERSPWhichhefeRn6S 8HERYy RAMgLI Cl e or dropl et
sizes of the aerosol are up to 200gm 10 preferably

3-10 gm
The components 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 moulding. 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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The tension | ocking nmechani smcontains a spring,

Wb%%ﬂ%é/ma cylindrical screw shaped co%gﬁ%ﬁﬁﬂs/omgog

spring, as a store of rrechagé cal energy
acts on the driving flangeas a return nmechani sm
is determ ned by the position 15 of a

whose, novenent
dGra0Rd- nbhig i patticulanty subahle, fost th réRisiatiog off tha geopelant-free
agl%%lﬁMrtlﬂlle@atfbﬁ%%o?fﬁm%'tm Stn\l%éfl of2N upper and a | ower

catc e spring rs-preferably ‘bent via an
ener gy-converting gear, a screw push gear, by an'

P BRRE W Roabely T “n‘&@gﬂfae&éoeﬁ%%gﬁdhq hehufer When
ﬂlleomfnghg BN glguwsls b V0 AF@6sY RE ?wmngmpﬁah cﬁ&gguough

driving’ flange contai'n a single- or
ﬂWeImthZ@ Ovhgedhe spiing ibrdledsediglted wnhoumﬂg‘ﬁﬂr}esdmtmgs the pump

kj f d
BRI, U BRE R R RRRELSD Fuhg i TR e
IetRHoldeable/thd ﬁsmm&hqsn 24 a HRI]5OS Tﬁé ﬁ§1116v9 pﬁﬁxg&f(tsﬁj fixed

The ring i.s in one plane perpendicular to
ith the frivies ﬂ@naes(%)zgf hettensiarhleckipg m@ham&n b?a@ndb anpart infe the

rfa of bI ogki.n mant ush
PREEELT hePTRSRAE LR B BR R PTHGR FRRGS tpive body
® G‘Vlﬁﬂﬁollohﬁplﬁﬁg@% Sealeld dfhﬁntﬁ e f@l (597.hwithinoski Lpger housing is
el enment is set in_ actiogon by a trigger. Thetn&ger i's

l@owﬁré‘c@@);l whitghhthgrdriving Hanee adipinhehen dek smiipeds apigased. Abthe

ity fifie; 848 Bhch 8K BicTE BALRE NP SRR, vhdihe, soripe is

berie Aftien gyehmﬁg;as &bbht)é lt]nenbl@ohhg chénene ngQ)I m?is itﬁ:lit hd:tﬁfeen the
e er or erin | S, war pe N e

% ﬁ%z');ﬁ‘tﬁt%%’ﬁ’o“d A the ‘B’fl’e‘E St“én?ﬁf‘owglgﬁfcﬁgf‘hlﬁ contieeted to the

b%@cl%? Plzegfomg?%gg%gar h(g% d%/\gwe ousli %céav@ pus;}%‘ﬁg&)%m

thewemovatde protéatiye lvap £66‘)gTh¢1 spriveg bouistg (@7) sithi cm»mmcsded spring
e t he ,beari t he s ndl e drive and .t

(B T S R sloR e PR R &S to VO i byt gas of the

siiapuich&69) sndsivoMRhes. ﬁh@%wmmhg ¢50)RP phshed gﬁé}ttﬁéﬂspmg

agai nst the |lower 5 housing, the |ower housing taking
heusings B¥ithig thesnsng Qowngwls ithe eﬂh@%ﬂﬂe nvgbstastcp p@g@ta@r/ refill (71)

b ear
o PR e FBRIB0 eSS RY SR e i e
sta']_ism:r a(‘BgD et}ﬁfﬁughOtvﬂtwlD nthée Shdiltcﬁif eplabéét plungéy GgRr théM‘HuBé’tance
At the sane tine as

f. 360, .
cc'tﬂ??ég%é\[ﬁ@f ﬁﬁc? prgtlﬁee@ﬁp%%e ﬂuidqéstfaﬁ iof aclinpsience sokutione In

thﬁ gﬁqf oﬂﬁé@% n%ozlrs%gy%glgﬁﬂggg’]@kﬁ?h}eh| X ?ﬁ%ﬁ m%t@rﬁ éé }he end
ofithe sprindlp whichhfaossahe ubyeer bbysimg ip dlid drdfe gittien (7 5)u0d thier spindle is

thth S E tance container/refill is sucked into the
ﬁ'g (3 ssure space in front

If 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 tolerance range of 25%, preferably 20% of this
quantity. Between 5 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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of the nozzle. If required, several consecutive

e substance containers/refills
vggfétagﬁﬁ |d to be nebuli zeg can be insert g'ﬂ]ﬁf{fgb?@gﬁ}%
nebul i zer and used. The sub&ance container/refill
contai ns the aqueous aerosol fornulation according to
the invention. The nebulizing process is initiated by
Hdh C‘FHearlgH{d 16H‘ackglghﬁrgr {ogcﬂg{ r 513/-1552191{1 ﬁk%ﬁee H%B‘?l%?_%ﬁ)?ﬂ?eans
ob Blhhlem:mhﬂghmuhhaﬁdebcfrﬁaeﬂﬁn tHelfoggoing oo eidi@le)dt stfehat inhhlers
th unp. housi n The fluid conmes out of the nozzle of
Ofﬂéleg]é‘ﬁmt‘? Peyrd pebuligefsi i zed form Further desi gn
details are presented in the PCT applications WD
97/ 12683 and WO 97/20590, to the content of which
Arceéxdh@m e ﬁ.lﬁhdreasmy ofrthtepres2ht ifhentvarpnceemt meditinalhgroducts in

1Bt ef Bhore R ah utl?ﬁiOﬂawg?q%@na@ftlt I8 des et n the

fore@sing 8h ASodidt@nl WRT b OLVRE' Bitable £t lfh%f adAiAERARGN ot these
are preferably made of plastic, e.g., by injection

forpudlationg). prefgrabive i @%Sbmap@,n m@e@lepﬂgﬁpmﬂt% if’ceétmlyly the present
terials.are ur.es

bl e
EFEH B6EHRnl JRPRRREEHT “BhLioRr 91 shoetoRy dof adlation

oGt o offHeChowdeed ﬁé@ﬂ@lﬁﬁltﬁ tAg Qﬂn&nﬂ&d@n absoecfatién with the
paint, a corr espondEEqﬂ%@nebu i zer (Respimat(r)) is WO
deiesknovn wndsp thepem opine®sdhe prasentdavtipn darther lgprcerns
a I e. t
dbioRZkir, Hfhfio SUdBR P’ e 'DitaBHE BSHBY A Roshiffe,
chéractérived nini @mt fhicg uccaitin  propdManB fred 208:tiosl 0MYS saspensions for
ongi t d|n sectlon t hrough the nebulizer when 5 the
H@ﬁ&ﬁ ?%m-%hm- he-{ogeHo%h of WO 97/ 12687 shows a
| ongi tudi nal section through the nebulizer when the
spring is rel eased: The upper housing (51) contains
Atcmidmgrtp thé dm&htigl,(ﬁmti,onm ot inbalatich Otbntmihinghoﬂehef thel pavders

53 th I zer noz unt ed
asgihef sogpifing do o, Siveniiin deesbie B sonpined fn (opele dogees
o blg\qgrd%lg&ger (57) fixed in the driving flange (56)

of the tension | ocking nechanismextends in part into

the 10 cylinder of the punp housing. At its end, the

Eﬁ{i%s% 41%}81& &?ﬁg aﬁo&&rk%ﬁs%ﬁd in %)ehd%resgé )f?%@ci}mnlstratlon in

: thWRéSpﬁhdt@ﬁth&ﬁﬂ@pelhﬁMﬁbd’lSbluﬁonstfbﬂnﬁlalaﬁbn 0P Qlspetkiety dcberding

driving flange adjoins when the spring is released. At
to; the invention can be present as concentrates or sterile ready-to-use solutions or

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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driving flange is the catch (61) which the driving
ins when the spring is bent. A

\@%?ngﬂﬁbogem t he bl ocki ng, € el enent (62) FE%LEM%S/OMSOS
itself between the 15 catch (61) and a support (63) in

us The trigger (64) is connecte )
E‘?’F@"te dR.tﬁfzj %}Se lsmeweﬁgnmu% g gerdBOTt ardﬁﬂft Rebulizer
WK BRheS fhafiBle 47 o'lsS ?ln‘i’eﬁﬁg oW ifhsodddor gﬁf?ﬂﬁ@&l ﬁ air by the
protective cap (66 e sprlng ousi ng (67

Wﬁﬂwwnﬂmnmt@mmhmgnu¢ﬁ$$ is fitted onto the upper
housing in such a way as to be pivotable, by neans of

the snap catches (69) and pivot bearing. The | ower

Ot Shitdbid déblilik s P{H‘Stﬁ@ erﬁi‘ﬁ?srtraﬁ&?by% %hl‘ﬁ.ﬁorggf ﬁ%ﬁshﬂﬂed aerosols
Wthin t e sp pring housing is the exchangeabl

am;bsu‘%eﬁi?g@ dﬁmdagmb e Bitravent®7Yallifilapdt) had theud\cbltl@ Odaquest

c tgrz t&? The substance container/refill is
§& ? the stopper (73) through which the hollow
plunger pl unges into the substance container/refil

F2AfhpHis R embadfichti;nt 0 the fluid (store of active
substance solution). In the shell of the spring

housing is the spindle (74) for the nechanical neter.

nd, 2> of the spindle which faces the upper

hﬁ%ﬁ%?%ﬁﬁwgm?ﬁe drive pinion (75). On the spindle is

the rider (76). If the formulation according to the

i nvention is nebulized by neans of the technol ogy

bed in the foregoing (Respimat(r)), the mass of

the output of at least 97% 30 preferably at |east

98% of all activations of the inhaler (squeezes)
Aslhmndmted ansrespaabadtibody cdfli 4 ablapun tieight \of abowt 18XDaIffom

Ba e an’fﬁ e SsAman 3 232:%1 %e&@s %ghgﬁlzgfﬁecof{wtbgqiy isflegyed from
a nfurie %ﬁﬁ&gﬂléla@hﬁ:ﬂ &hdl @éﬂlglr%ﬁe%ﬂgﬁgsﬁlé?émﬁﬁ g} %%%Ysl ?/%ﬂg murine

bet ween 5 IS p riy pre
artdo8y have ®ed @r‘hnﬁafbdimﬁﬂiwﬁdﬁﬁﬁnuno@bbhbmé\amewoﬂh @he result
gntion m

f or,rul at | on a the i al be . .
i SRSl SRR e 976 Rihett and ST e RaNetn g antbody is
eodR&sEd RS inﬂmh@' %’l}f'@%lﬁfg QblNGined OheCoEAIRLE rén%veat‘kﬁﬁ‘%e aid of

inhalers or other hospital ward nebuli zers.

tapgendiatl flayl micrefiltrgtiom and thp sell-foe sphJQmp rlegéemneql rapebpt ivamous

clﬁgﬁﬁt%#glﬁf%}%'}lg 'élrs] giéﬁuﬁirc? e§§ 21}9 u@ﬁ: ﬁ‘gﬁ oréﬂntl?lgl}t treatment at low

pH mhdhaﬁcbﬂiﬂat&&l dws Gutlbsslutidh &d?ﬂhlmﬁg ﬁ:l@égﬂitfbgdie@ contains histidine
association with a device suitable for th

Z%H'M ﬁ#lf&slryalpﬁ dp BM phe betferragd yas senesntyated b@fdeaffawm tg about
APREEhf ;W o0 AR o SRRSO TSl for e

prspﬂrallidmaﬁtl‘mrsohmmpetnsheos]ﬁa)fedrhaﬂrﬂ]altﬁﬂlm aggregates. 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 Breuer GmbH, Germany, Tri-isoleucine was obtained
from Iris Biotech GmbH, Germany.
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cont ai ni ng one of the powders according to the

WOVR05/1 950070 _association with the device kpgypinslanisos
the name of Respimat(r). Thg, present invention further

concerns devices for inhalation nmentioned in the

or egoi preferably the Respi r), characteriz
HR S ST e G Vs G Lao0q LEBESBRLOTBRE Gpm SERVA
BEISRERSEINGhBH, dén aﬁi?‘.a|82ﬁﬂh_@ﬁ‘c AG R Qﬁféitinﬁn_t gbﬁlcitonin) was
fote80|ng._Accord|n_ to the invention, solutions for
obtaingd dromoBictignd SheinnkgliememdbH, Geempywder s descri bed
according to the invention described here, contained

in a single dosage form are preferred. 20 Besides
Sbhe-Gonb i @BicANE.29yspensi ons envi saged in the

foregoing for admnistration in the Respimat(r), the
propel l ant-free solutions for inhalation or

TRYSPRIRANE PR RLAg ifh 0 Gud O BB 280 EB PR asigY Brver
soppiie@nby oBécHioLabsthahaiki @mbiRearhe- omugetidner Metet dpedisdried
can_be generated froamthe 25 concentrates, for

epgniiative In pRrcpidanceg avity ghe ofeseripsiopnine “Sarayn Orgwgutiaadheok”,
S| rs, Jdii tf i ni stered
sb%%ﬁiolneKr ﬁgﬁ’ﬂérs finYete %}d‘%qng,nlgag’g\wg?f*{ E@rg? mnistere

y nmeahs of enérgy-dri | abl e
nebul i zers which create inhal abl e aerosol s by neans of

| trasound or onpressed air by the Venturi principle,
Th 'SBERGS: Rrondi b, O30 DRk Sigbya Bier i HEPpacaying
cjflﬁnd%ft‘} %e@?ﬁﬁl@,nterﬂp@iﬁﬁﬁk :s?ﬁko%%éﬁﬁre{%g iRl BERE Yahferature

orm of "propel | ant-free sol utions or _
arfl) g preparatons Withr the reid [ofita peristedticpempi thedsdlutionhie be sprayed is

hBBEORS oG8 ol PR Pl BB SRS bt aops by
méhiisofocouiirbssed ekl kavliged af th%h?r liRi&t vl warmed air RES& is

sol utions, WD 2005/ 113007 PCT/ EP2005/ 004808 - 67
sucked Heeush the gpray cylingder biiias aspitatardn ipoawrisniettrppmd The product

R R R e S R

conpressed air by the Venturi principle or other

rinciples. 5 G her suitable nebulizers for the

T Bﬁii‘f%‘?f%li‘trcé@lpﬁ?ﬁ‘ﬁfifeiuﬁ?ﬁlél ation of reconstituted aerosols
are the AERXTM (Aradignm), the U travent(r)
(Mal l'inkrodt) and the Aconll (r) (Maquest Medi cal
Proddytkhe [BimhpCedond enbodi ments:  1qProduct Number 4189)

» Cyclone II: Biichi High-performance Cyclone (Product Number 46369)

The solid content in the sprayed solutions was 10% (w/v), 3.33% and 2.00% in 50 to
600 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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Material and nethods WMaterials 15 A humani zed
antl body with a nol ecul ar wei gh
g@%@[@r om Boehringer | | heim German 5??&%@BQHBO4SOS
as the 1g@. The antibody 1S derived from a nurine

TG SRt NS RepPrAE AN AGPE Aot | InERgion ggt2 D
ﬁ%@"teodrgggugs%% gl‘ %%H#ag%% %‘Eﬁw@%st GoRehfR¥hingshilagen

a chi ral antibo uman and 5% nuri ne
GouhH.ehhe fEhse-dnyinigomydteni soRPriesspthesdrghgf ctmmberyrd wendenser to
el o cell lipes. The cells are renoved wth the aid

atg, 3P SPRAICd BORPH: Gr BHERR £9 vl e HoHE o] fhey plggrrica
e@tﬁ%)l'ﬂt)ﬁtomhé &ryfilpG3 B&HroNRd BY thAkdyoEsp elﬁﬂﬁ@:ﬁfﬂttﬁg (&R0 of the dry
hods. Further steps includé nucl ease treatnent,
chamglerment at |ow pH and nanofiltration. The bul k
sol ution containing the anti bodi es contains histidine
25 mM and glycine 1.6 mMas a buffer and was

TaO 6B doniefd ob Yhel Froédel driimll @Mutidd 3BOBY, TR 0TheBORition was
for the fre paration of the solution for spray-drying.

drmfftedmek R yrals ¢psh cen@ma@ Panl y1d plaecdsivithe freprerdsying system

W‘r?rtg ds?%{'ll na gezg-gfpgbg Ca e' eptetg?a%?qﬁu n-gh\ﬁe glbgp 40°C m 30

pro | 'CAE t

. mzm&éa Ty sbcntlstepois) thb SofilP dryifNy dk@d Onit@e i 9hrée8§i£)g%s Fn'st 30

pl S d Coupl.i S
h%‘HF at #Bgcsftﬁ%% %Lﬁryggrﬁ%ﬁragdﬁv@}ly 8 howes a(t ?ﬁagaWhe next step was

ﬂggﬁﬁh ﬁlﬁrﬂ‘%epm&% &1 W}E}@rfoﬁned 0 Rt fz'ﬁ??’@' LR ¥ 80 M ¥bar,
tarc eucl wer e obt ai ned from
Fﬁaljymheﬁ\lvmm whredlﬂmnauﬁlfp HealGg rwitinthe frérezehlajnng etappms, which

b SR S ST ol R NS S Bl oy wer

zﬁQ&%&lﬁﬁﬁ?th%ﬂlEﬁ’%Q@é&sQﬁ%%% 4,68 Hen's egg al bumn

| ysozynme (lysozyne U ng, was obtained from
SERVA El ect rophor esis GrbH, Gernany. Synthetic sal non
! rom Bi otrend

<ja =Ffre ' §yi ng wi t h Buchi

B 290 The spray dryl ng was perforrred with the aid of a
B- 290 Buchi M ni ra uppl i ed by Buchi

To gstsrminetihe erysiabini }"I‘Fféhﬁ |samip sthispaples vegye gestedgwith a

SRR AN Y SR BUBRAG A (L REAIRAGA 0 kD ip.a room

-withhincoftdotlyd sempeSiams, ofl ZR°C, TRY, CiN¥nddEQ Th)Ko 'f:i}eX -Tay tube with

spray-dryer is.made of a heating syste
A gﬁ)%gpép(@ﬁ lamal;yyﬁ]?pg) was operated I::1t gn ar¥ode vnltage ot1 AO k{/ 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 8 = 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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cylinder, a cyclone, tenperature sensors to nmeasure

' d outlet tenperature and a se

%%GO?QZB%% of a peristal t17§ punp, the somﬁqogmgémg
sprayed is 15 punped into a‘two-fluid nozzle. There
i&eﬁfol ution is atomzed into small drops by neans of

8 ROLaggreeatasy s dried in the spray cylinder with
warmed air which is sucked through the spray cylinder
by an aspirator in a co-current stream The product
TiosqueatifphigG Inptoben segrapgatoin tiet recorptimsddngpviders) SEPC-HPEC was

PR i A R RS 15 o rompany
#ehi. b @Baifsd, A TRORROSMEt 0 RELER (GBS Y %m“@égg%}pany

The solid content in the sprayed sol utions was
TosplvBiosep @3soBibs@en@ySiuttgat, Gamany) wis. usdd &or feahobile phase

TR LD M gt BRdBidhoghf b Siata bt snd B Whsoiomapdphate
v Aehydified ahdadiBstdd t;ﬂ%rrlgﬁﬁq‘@iﬁl 1800 8-FhdRBhdc actd., ;?I‘;]He applied

(AAF) was about 0.67 , 1.05 nB/h and” 1.74 nB
quatdy phsamnle wan2 2 il with lagiroteineeapeendtatioe 0H2-18mgitml. The protein

- 3 -.gr yi n 2005/ 113007
VB AR BHIEE G Y &7, 806 MRy Wfigeten g b pormaeny
Apiledt. tThe softvapé EP-OheinstatibieGrokh/ hd doRahPAgieh? vids used to
freeze-drying systemfromthe conpany Martin Chri st
e@’f‘??ﬁ?t“ﬁﬂﬂ@%@%@@&nl agen GrbH. The freeze-drying
system conprises the drying chanber, a condenser to
separate the sublimted solvent, a punp to create the
b)/Galaiionimpobteinegmegmtes i cal 5 equi pnment. The drying is
controlled by the tray tenperature and the vacuum of
the dry chanber. The solid content of the
T TR@AEFy aYdifog | i | 2
o otk QB s R SRl SEafpLC
wp$ perdermied. The SECEEPEC drasi pegfosmed svith ah0HM 100 ¢ ibacompany

frheeze- ' rs. EFlrs he .sol ut.i ons wer .
ST & (RIS AET 0 (0027 S b s SBmpny, LesopyfBiosep
(ToR0M Bilisyiene:, Stutfad 1GoMdmy} Wab hse%qoﬁﬁ@gsglmtﬁint Al buder of 0.25

hours at -40C, then 8 hours at -30C and finally 8

sqiin sulphate yath a pHofsbgut Gwepusedss thrmobilephasd (Windjsch et al,
SRR B D RE AR 5Tl Ao
0.$pbdodihmvsilphdtelchydrard add udjnges toPm 6ISSwithB5%brtho-phosphoric
acid, can be used. The applied quantity of sample was 20 pl with a protein
concentration of 0.5-2 mg/m!. 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 quantify 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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15 initially were only placed in the vials. The

@0‘%@5 1"1‘?1(%57 obtained in this way were pul W/E%OS/OMSOS
in e vials by neans of, a spatula. X-r

di ffractometrp(w de-angl e X-"ay scattering = V\ARS) 20

QRSN 5T B (e ST 1ok (Rsmopdy (PhRD: $80GF 7005 M
AsobRYn ﬁj/ffrf)%épﬁ}ﬂﬂﬁﬁa% dﬁgﬁgﬁeﬁeﬁrﬁ) %?‘g}dﬁrﬁgﬁ% &%%rg@er gﬁ% Xaéﬂét&l to

a room’ w a contro
péhwevvlth)%%aom}ayph(}smnd addd The dpplied quontity HT Sample(Was 25 ul

ter) was .Qperat an anode vol tage. of 40,

B SRiptein corserdaEa B Reiiathe proyiacs geeod B2 mm i
tsa il 6f I@haﬁs?lén@ mvedétéb%rr 4R ofiviahe AR @h&ﬂaaﬁél from the
scanned in the range of 5 to 40 at a scan rate of 0
cempamgsA gilenh was pesdgo evateate thei opomaiégramseconds at eac h
angl e. The powder diffractogranms were recorded on the
SC 1000 V detector with the ScanX- Rayfl ex
Tappkivat! the TornW@4tione,thd réifaine o hBleREhGRE0w AS GARIfi&d by the
the Rayflex Version 30 2.1, 1996 (analysis). Size
fllawying Fft?ﬁwéh ok selitapion REGs ) bym@ossf a_tamtmirlysozyme

P -7
AR % S AL WMl ASHEEE: 5 0,
Aﬂlﬂ\dﬁths ,m(ﬁE(ﬁeHEd:a(Es\ms comider &l imadlatidih tﬁEGoﬂer&ld&@glysozyme

rformed. with an HP1090 fromthe conmpany 5 Agilent.
&&ﬂe teahons g thetestgd @ seduense dihg Aesiquaborogomecapignt of the
dfffe?éﬁttl?&z?ﬂ@%ﬁﬂuﬁﬂﬁﬁ%&é@?@@aléﬁ&é@ *EmEi'hQ%.%FiS N$8he calibration
Stuttgart; Germany) was used or the nobile phase a
libeifFherhigifer thelrehidual snationrer yitentgea fotrosiptian, ehalbdited thateotein
Sa@% 0.1 M sodium sul phate was dehydrated and adj usted
4 HH 6.8 wth 85% ortho-phosphoric acid. The applied
guantity of sanple was 25 gl with a protein
concentratl on of 2- 10 ng/ M. The protein 10 was
Pag E rgiontMBPh the aid of a diode array
det ect or fromthe conpany Agilent. The software
HP- Chenst ati on fromthe conpany Agilent was used to
Th alassineditd diag e R 1RO ediEn pdtlicledlzZ8iof @ phriddled Rhd\determined

egates 15 To quantify cal citonin protein
W&gghf‘e%jﬁpé the; Symnstech dlelsdrim thecrgnppeny SyrmpatsetoGrbE Clowsthal-

Z fé'rfeﬂf r@é}maﬁg Tﬁg%ééﬁ’\h%}n@ﬁtsprﬂn%{ﬁlé’ Eg'@sge&mohrlas%p d'éﬁ)élc}lgg and a

romthe co
helium-neon laser is used 1-3 mg powder is dispersed at an air pressure of 2 bar and

brought in front of the Fourier lens (50 mm) by a parallel laser beam. The particle size
distribution is evaluated with a Fraunhofer 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 1/min with a suction time of 6.15 seconds. The air flow was
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Agilent. A TSK2000SWKL col umm (300 x 7.8 fromthe
W@%@E‘Mﬁ&ﬁoh Bi osep (Tosoh Bioscience, ?w%obgo%gog

CGermany) was used for the sgparation. A bu
20 sodi um sul phate with a pH of about 6 was used as
the il e phase i.sch et al
olleH %P@% {egpa, %mq? W‘tho Afneest é‘%f&F &ﬁ?ﬁl"% e Aneasured for
te di hydrate and 0. 1M sodi um sul phat e,
dehydrat ed and adjusted to pH 6.8 with 85%

ort ho- phosphoric acid, can be used. The applied

R DAY oaR i BreiBSumy o M Q1 2 Horebpioncyiy e
3306 ZhPadioR Wdth tHeh@rédylagic patick s%ﬁe tﬁmAwaﬂ@tﬂe&ﬁﬁé ¢ particle

The software HP-Chenstation fromthe conpany Agi .
fmatson (980 vercedetgroianed simultateousint thngMAchy Ré ém@u@ﬂ flight”

30, T f
PSR ABRSREFPE N, BRns St £ R ERbrS et bR R ot
di@iciaia8 80 Oftin: 520 PRl A k@ delSe; MEpowdBtt I8 @dndpéabd ¢ the EP/USP
Weert, 2000) was perfornmed. The SEC HPLC was

thgestios sammleindustian pagjite sssch pithin epillaryT SkewCLRRL theopayrder is

R nfe el QIR BOTRE R TASAN T SRERCTP I e of

ﬂ%ﬁfhﬁ@ﬁﬂ&ﬁéx&ﬁéfﬁﬁﬁoﬁmd Aftésatramgin yl')rolt@ﬁtglel ??dlli@?ytﬂil@ns of 2 laser
on. Far the a huffer of 0.05 M

baﬁfgw 1RSI &&eﬁﬁmﬁhg@@%& Pra; %fl@taaﬁwwlqwsva&h # fight
bétieP r’l"lﬁlereé’iﬂtsolﬁgﬂnb@fseadc&tﬁit dﬁﬁ'lbzmgn g&lﬁéh R3ftn converted to a mass

ort ho- phosphoric acid. The applied quantity of sanple

distribugibn hnd thiente ta thﬁrmammedxmmﬂynanucodlaméteﬂemmw m .
The protein was detected at 280 nmwith 5 the aid of
an Agilent UV detector. The software Agil ent

- THE ediididihl 99,804 6ffht Pewd&OHERN Has'Bteh %ﬁ&se&vﬁ%oﬁgﬁﬂ thcapillary is

eval uate t he chromat ograns. To eval uate
sqperated with &@mglmtag@mmamongﬂ@cﬂrambe greoteo ﬂ’@n Svibem is separated

?'ﬁgér{l | onli%ffle elate g1 cg?/rnﬁggﬁge B?rtlgﬁaa%agg?la(FPF) follows

tHe)a&Q'le&ﬁt anitlGs ﬁ@hllllgt $epﬁ]1%tedll dfflolﬁ@ ﬂ%ﬂﬂﬁﬂt@i BB $in®bardicke fraction is
5.0 ng/m. and 10 r this, the AUC of

d%tﬁ@lﬁ%aﬁ%wn igakly. W@&ﬁmmlfdé fiagtiomis calcalated frang therrontent of

| pg‘?&aérlﬁ aﬁr%ag!ﬂtgﬁ Bﬁ" B %Y EEn r‘éf&ﬂ&?{l} @%tQP ahﬁtg}Jiﬁao‘bv%%} d, i.e.,

sol utions. e resi ITDHO nt o

thetveeiglebid foberdentanipls perycapsulcor nul at| ons tested is
calcul ated on the basis of the calibration Iine. The
hi gher the residual nononer content of a fornulation,

REDB. DA cohBdg-Protein 15 stability. Particle size
determ nation ( MVD) :

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 solution, 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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The mass nedi an di aneter or the nedian particle size

veh 2bbs1 Py ¢l es was determined 20 wi th tpeTAIPI004/004808
the Synpatech Hel os fromthg conpany Synpatech GrbH

(A austhal - Zellerfeld, Germany). The measurenent

Sﬁr;i'lﬂ EEI e |3tobased on | aser deflection and a
er is used. 1-3 ng powder is dispersed
at an air pressure of 2 bar and brought in front of

the Fourier lens (50 nmm by a parallel |aser beam The
Thapepweers osipreteingicentpingdiin 8re pawdey avquate@@dwfneh spray-drying for

ik SR s TR cond Ao ARN GROTRNR S bl R B e

c@:nehtharse.sz@aﬁ tled @itédicctor oie §thRly d2thd a'oﬂiﬂ.llﬁﬁmﬁielﬁl thegase of
decanted into hard, gel ati ne capsul es (size 3)
Iyspsmesgire agreenies mesisuehmoppmen seatent was dwerbes the h‘—areém for the

[ I C
sBER bE e RS e GVt BIREBRNY dbRfibod i g vention
wefe/ tdhmpmtd ofith pere projac foinulationt, adalddoas Measlose Iﬁ@‘ﬂtulations

i nstrune b s of an adaptor and the powdler
analpgoys efanla%OS%gtI%n Ations, \AnRIQSaNss SRYCh#9SE i %méﬁtmswna ogous

B EER85 ST Y M It o e ey, formolaions

paotially @b rbiseande fAtmiletasmts. {The destciop agieeegates veasnaatyseddvith a

vt 5 o G R ARG H PP ORT (Bl ) 58308 Gtection
(DADRAR Ithis Mhetpre-tBReR BERINE 3B ﬁ%@ rr&doﬁktﬁut%a 3£ uftPMNDE water
and the fine particle fractlon( PF) were determ ned

(p3 ofiff todfleously, the MMAD by a "tine of flight"
determi nation and the FPF by neans of a single-stage
I npactor (effective cut-off dianeter at 391/ mn: 5.0

gR) . FRtEE Etofapk @Rbiity! Sfedb@ERfulaSiohd %?epféﬁt%@ffm\/ﬂl@lrtdﬁﬂ)lhty
EP/ USP throat or sarrpl e induction port to reach

t hi nafecastarpeg for eweweskoatoghont 40He apdwhieyt 7596 Idat«%b\u@uhty
unde4obéo}<5|.wg{? ﬁ&néést |vg>q for the time of flight

nmeas rerr‘ent i ght nmeasurenent is

per fE(FMBE&a@ﬁts&fragdsMIﬁlhtz MMC‘%dlgﬂBnhﬁlﬁti&lﬁmférle 8toYedoat abBRTR°C
of 2 [aser _beans whj record the times of flight for

a deddndtap Fp aplebve humidiiy dawren slesw vialgfer onpdey agier spray-

¢ norZE (e BEALDRE ThE st B} oS ek HAE B B B o flange
t he wmiss thasdmaa—nmuod@dﬂadndmcﬁs angttested MyARYir sthbilithefter dry

remai ni ng 92 8% o powder which has been passed
t hr cHiJRES for doH wee ?tl Pyt 465C. separated with the

SieN g{f&uﬁnagﬁed %ﬂfgteogtabjtt}? sEIEAES TORALERS ek e of aBbut

is separate
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 open glass vials
after spray-drying (see above). The glass vials were sealed under nitrogen and

put on a flange and stored at three different temperatures. The temperatures




off by inertia on a baffle plate in the inpactor. The

whneopa{idee!l e fraction (FPF) follows the aHi/mdhhehd4808
3 ¢ ¥|na l'y separated of{f, on a depth fl?t E

f|ne partlcle fraction is 20 determ ned

Car oHPER Sr eFo08 40cCr D POYCR: e S i P gy ater

on thge fbhther in relation to the total quantity of
powder used, i.e., the weighed powder sanple per
camps Oipen 3 Resith sebilitgt Eiectadrﬁﬂnulatiorgwai’ﬁ astared bfferadpray-drying

h
Cout BHEREes ¢1els SrPaRt 10B eRyARE T FelkRve BPGHE LaY T The
titr adw@ds S thstédJor ﬁ%frr@aﬂﬂ]}t a'ﬁ‘%f ohé" ?aonﬁle&ﬁf ﬂﬂr&aihbﬁ’tﬁs

powders were di ssol ved or dlsperse I n et hanol
( Hy decderigd formtahamtheoneyqdymmc/ pwﬁwrmlan@@ﬁﬁhamowdfh vas also

o AR BB Gl o

condltloned at the begi nning of the neasurenents,
i.e., the nmeasurenent solution was tared out to a

zero water content. The sanple was injected into the
titration cell and neasured. WO 2005/1 1 3 007

PCT/ EP2005/ 004808 -73- Stability determ nation: The
powders or proteins contained in the powder were
tested after spray-drying for wvarious stabilities. In
the case of 1gd@ and calcitonin, the percentage
protein aggregate 5 content was used as the criterion
for the stability of the fornulations. In the case of

| ysozynme t he percentage residual nononmer 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 fornul ati ons,

anal ogous raffinose fornul ati ons, anal ogous saccharose
formul ati ons, anal ogous 10 saccharose-| act ose
formul ati ons or anal ogous hydroxyl -ethyl starch

formul ations partially as reference formul ati ons. The
test for aggregates was analysed with a validated

si ze excl usi on chromat ography net hod (SEC-HPLC) with
WV detection (DAD). For this, the pre-treated powders
were first reconstituted in ultra pure water (pH of 6
to 8). 15 Forced storage stability: selected

formul ations were tested for their stability
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after storage for one week at about 40C and about 75%
Wwelab mdity (40C, 75%rh) in open g j

Equz?’l F/g?%qﬁgd storage stability: selected fg;ﬁnﬁ?l{aﬂtolﬁ%@g%os
were stored at about 22C 20 and 50 to 55% rel ative

hum dity in open glass vials for one day after spray-
drying (equilibration). ¥xampleks vials were then

seal ed and pu ink LRRAGBo t - ment i oned
condi ti ons angra?gisf?lgg ?or t/%(gpgﬁrggébl |t§/%§fter dry
storage for four weeks at about 40C. Vacuumdried

t tability: selected. f | af e st _
PRt S Sonerabiair ub Gobnd 1 96 el fogmmIa B e g
hiktiding bubfed (68 QB ALY WA AR B8t dehliRdhliRg Jfag&%% a pH of

Mermert (Germany) for one day after spray I ng

- atopsd Jufvh td rayeandggnt ofHO0ghglsd andainsthaeabeerichexf ang rthee chdjuvants,

. [ bi net , I d t. on.
st SRS G Er P sl ot Pichy T PR BB gis how of
afoRhd f06T nvaEkBhaabolal@tvoltite wa9 SBIPMHE Shalhlel tohtent was
sel ected fornul ati ons were vacuumdried i n open gl ass

inyestigated 25 dascribpd aBever yi ng (see above). The glass vials

| d ' d ; £
SR TR L OBt Plotte i "t Qe B, pd dulbyiy EE 40 (forced
t epeadtaliig), W &ﬂﬁ@dnéﬂféeﬁgd Bot! HBE2Q9n4tH04E8 P8wderlithd around

were 2-8C 25C and 40 e powders were tested for
t H&i 9% aedh b§- Pt apcraeaies respedivlbnt h.  Open 3 nonth

tability; sted. f ti , t or ed, aft :
* R dib ey S e G R )R "G a3 Sl Rl sgpution
4 Frepaeddafiom ehehrgardiituyedaivivddphad drbgnd bt . $RWEEIcEateer €

tested for their stabilm after one nonth and three
* nehitFne HaY's aperie dryies md Bur vieeks ey steragd phadiCs the solution

f . i b
i RS T e R s S
2005/ 113007 PCT/ EP2005/ 004808 -75 Exanple 1 Spray

drying of a 10% (wv) IgQd forpulation Pure 1g@ with
a concent r atPHY Vmar(’éﬂ%cwi/@@”/ﬁblﬁﬁl fosnatier ed in a pH

6 glycine- 5 histidine buffer (see Materials) was
diluted with dem neralized water (with a pH of
Pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-

histidine buffer (see Materials) was diluted with demineralized water (with a pH of
around 7.5) to a 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.

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
16.3% aggregates.

¢ After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 4.5% and 4.4% aggregates respectively.

» 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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around 7.5) to a content of 100 ng/m and, in the
WO9805814jo7any other adj uvants, Spray'd“ﬁﬁ'@%’zoos/omsos
descri be above with application of cylone at an

atom zing air fI ow of arouhd 0.67 nB/h. The sol ution

voI grre was_ 50 The aggoroe ate content was X

noBth 8ngt ?eawangd%tQ@gP B vaonthy) stapflitel therielufien prepared
o] shQr % t
(F’%éheeﬂ’% FEn a1 DA E Bhind B PP R Capercgate
frmspebﬂn\ealyeconstitut ed powder had around 18.9% and

% agrg{ egat es_respecti vel X After one da X

eq«% o1 handt 3 Gentiy stormge aharopad 2874 relatiye agdumidigpand 21€, the
S t 0
ar ol reR P A (h¢ dohiflfrtRics HCRoRRY Y, 180 6.6%
draggregatencespativelweeks' dry stor age at 40C, the

solﬁtl on repared fromthe reconstituted powder

angl g%"&&%ﬁr slgrase At argynd 3 oy splabiye gir l&lnsdlge%ct ?m? ) the
| r tdo f )
aroiigR g Hour tpd e itiea bdol 1RNEARS 3Rl 7 0%
hi agerogateerdopdctieely( see Materials) was diluted with

dem neralized water (with a pH of around 7.5) to-a
content of 33 ng/m and, in the absence of any other

adj uvants, spr %rﬁdr?ﬁg%ﬁ‘a@%gﬁmpﬁ&aﬁﬂgve Wi th
appllcatlon of cylone’l an atom zing air flow of
around 0. 67 n8/ h. THe(sbh) lgGbformplatioe was 150 nml . The
aggregate content was 25 investigated as descri bed
above. After one week's open storage at 75%rel ative

431 § trohTbGd WirealishohRE if fadsiA40 Bl AeRGRrA1z88 vatdrY(witht DOH of
solution prepared fromthe reconstituted powder had

ara%@ hd)- Asahened stpegfared 4.6 mkpuse IgGlavidh 3 cassentigtion of around

I
pr e&ﬁﬂﬁf&%&%teﬁﬁgﬁn n@gcg%{sﬁ{i' I gﬁ%)rokl\éer %%Ec? llggll‘lgé?e 8dded
arfd ai%tahdltn déhrradized slaes (With peel dfdynd 7. S)Atbtae\FoIﬂInaBﬂSEBml
nmont hs' stability),

Tg‘"}u{; %ﬁﬁe@ P‘?nggﬂ% arorge @Msﬂwffvanaéuwg%wemaﬁa{dand 1%

DB s B 550 PG RREE Sy bt ellon Wkytone 1

alnutnnmng git Gowe anoundCins A1 A Thésggregatbidnitény Wwas tilneestigated as

. sol.ut ggr epared fromthe reconstituted powder had

desPribdfAP9%% 306 and 18. 1% aggregates  respecti vel y.

T R)ﬂbw%gadg%reéafé%hféﬁts vﬁér@ Bﬁﬁﬁe@tforqfs‘%t{ﬁé.’ge?s%)&ﬁ@l ative
air humdity and 25C, th

- o After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around

12.6% aggregates.

Spray drying of a 3.00% (w/v) LS90P
0.33% (w/v) IgG1 formulation

4.5 g LS90P were dissolved in around 140 ml 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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5 solution prepared fromthe reconstituted powder had

V?b ggl%'ﬁd'@ % and 6.6% aggregates respectlv?mePZ%g/%mgog

nont hs' storage at ound 43%rel ative
hum dity and 25C the solution prepared fromthe

T
ot rn?d’iﬂk %& ((WI/V)) PIIC%% afng \E}H gﬁ Ariéd 3s Uek rﬁ:‘%@la‘%ge with

wer e dISS in‘a nerallze
apphqahomobeylome 1 atbamatommizing a5)flowAsf tiloend 867 m%/hpl“he aggregate

d 4.6 I th trat f d
e tiver Bl Sesnded 200 & G yei ne. b stidine o
Tihéffcﬁlﬁhnﬁ eeédn?énQ wiR 0Bt &6 1t@i’6¥a%é itbﬁlﬁﬂ/ with

dem nera |ze water (wth a pH of aroun to a
oy oAﬁereorm‘ wEék’snOpen Ftoeagehats7 Bhtrelfaties asdduuudmyl and) 08T r{ftced

uvant or trix and
o Sttaes taiheste SO BiepSho Ton e RioBaitle W ik hag around
appb%c@glteggtepf cylone | at 20 an atom zing air flow of
ar ound 7 nB/h. The aggregate content was

‘I n&(ﬁ@‘th et edonths’ &ﬂ@sgﬂ’ iz 8" Gufomenth tstabilay), dwi sodpution prepared

t bt f t
St (B'{l %?et rgcoggp tfuf grpoegv & cﬂ@&ﬁ; aggl <9r9tao(8 gg’gg éa-/tgs);espectlvely
o CARL V£ fohihd Qb e %ﬂﬁz’s"r o ergﬁsﬁ %&bllﬁ%)o fiROSlution prepared

stability), the solutflion from
r lean de rﬁ@ﬂn@blturﬂdmdehm& aomuhblS%Za&d 13% emggptesyasmstively.

o ORR it thoBihg "uinds abtRCHA o ssPU e, e el igh prepared

14@0xﬂ1thquéﬁn8@ﬁ1€3dip%%e¥\ﬁ§@dfroﬁﬁ’& . h%fhnﬁ H 0f a@é@éﬂ@ﬁe?pe’éﬁively

As the next step, around 4. pure
The NOdRtaf she prwdst waad@tanmnmas @sagchﬂabﬁ*m rrul ated in a

h d buf f t |
« D o iRe o e AR sETak RS RSBt er (i ¢ h & pH
TRE MVIAW L] FHP) oftiRe ﬁo%r%@@éé&erﬁlﬁ’e@a@ﬁescnbed above,
PCT/ EP2005/ 004808 ~ - 77 vol unme of . The thus

o o it MBEATLS of theipow denafteaisprag daymgjwds EBQ@ﬂ{oaﬁd//th@ FPF was 23.6%
adj uvant i x and 0..33% (W v) protein and was
sﬁ#‘é‘\ij% tB%ied%O"fi% 8?HSBgd”eégl3ve with application of

cylone | at an atom zing air flow of around 0.67 nB/h.

The aggregate
Spray drying of a 9.9% (w/v) LS55P

0.1% (w/v) IgG1 formulation

4.950 g LS55P were dissolved in around 40 ml demineralized water (with a pH of
around 7.5). As the next step, around 0.518 ml pure IgG1 with a concentration of
around 96.55 mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials)
were added and diluted with demineralized water (with a pH of around 7.5) 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:
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content was investigated as described above. 5 The

WORDON Nhoadgr cgate contents were obtal nedpeplepabssionssos
storage stability: After e week's open storage a

75%relative air humidity and 40C (forced storage

stability), the solution pr?)ared fromthe .
o el sanet eekds pBUH storags et aSGu melative. aivharadisy ard 40°C (forced

Af ] ! t _ '
SriEae Bt F P UhRon D80 R e 5 Fhn{ilalR Bhifor had around
r ectnapgepdted powder had around 0. 6% and 0. 9%

ag‘gﬁiegat es respectively. After 1 and 3 nonths: .
* s t/bfter gae day’s yecyumn dpanthand BHugpepky dry storage b0 G gie solution

P e dih O D AR b L BEIE Fod BRSO 8%

nont hs' storage at 40C (3 nonths' stability), the

solution prepared fromthe reconstituted powder had
around 1.1 % and>Pra¥esapgrbydtd¥/Ydspeltively. 15 The

MVD of the powderv\gag(‘gﬁ{)@%@j ﬁﬁ-ﬂmf’bﬁioﬂesc” bed above.
er "afte

The MVD of the po spray drying was 2.8 m
The MMAD and FPF of the powder were determ ned as

4§ LSS TS Boalved 1h OB i Enbserged, youpt (Sl ot of
altgﬁnd hs).pavHe ﬁeﬁ@%%ﬁ@uﬂ@h.@ h&1 pudD1g8Rr @ith 8 ihdadtr&onfof around

. 9% (%A'// v) LS55P "0.1% (V'VIVZ]' I_g_GI formulation 4.950 ¢
19%a@mlvornuldtedso lamt 6i glydnobisdding bufferitses Meterials) axpre added

ot Bhek e AR PO PRECohonedh PP b8 mi.
TBE Gk Chbefindbsdion cdrpdingd adoaeld 9% ewfit aBjuvant or matrix and 1%
cine-histidine buffer (see Materials wer e ad

I ded
(vgmﬁ POty e Wap SPrayeliics ap érgscziéad v\baV@rwi(dm%mmicaﬁcﬁw%‘fy?one I at
: . | A
AP EBoh oML, T PlapoiEgh e LSt o
desatibédabanel 0. 1% (wW v) protein and was spray-dried as
| bed ab ith 30 | j cati f | one | at
Th Sy T B OICBIS Yo a1 & e e ROy ogat o
. CQ{l?e?aneV‘@éelé’J‘}é G bt%?a%@dat %W?&Eﬁdebﬁij lﬁﬁﬁ’%‘rﬁz add'80°C (forced
foll om ng aggregate contents were obtainedfor its

s tstaragestabilitl), ithd solutid REpHvédl fram3ho eetoRETtEPROWEE (4 80@mnd
-78 After one week's open storage at 75% relative air

h@m APESFEEREF- 40C (f or ced

o After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 1.8% aggregates.
e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution

prepared from the reconstituted powder had around 1.4% aggregates.

Spray drying of a 6% (w/v) LS55P
4% (w/v) IgG1 formulation

3.0 g LS55P were dissolved in around 15 ml 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
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storage stability), the solution prepared fromthe

| ed powder had around 5.7% aggr
V?A(??g?ﬁyn%MZay' s vacuum dryifg and four Meggi‘ng‘?QOS/OMSOS
storage at 40C, the solutio 5 prepared fromthe

reconstitu powder h round 4. 7% aggregat es. ra
V@lpmerfé“ Qfmt.e@%ﬂew Q%taln spfition RtaIRH) 2P S pi i g o
it 0 GRS 1 S U R it i
ofieflonest afgn atowinmg @ir Gowl ofpuowend @6Y miit he aggregate content was

.concentration. of .around 109 ng/m forrmulated in a pH
“%’eg}%?gﬂfiﬁé-dﬁﬁ%’{’? ?br?é(e‘puffer_ (see Materials) were added
Tﬁ@ﬂalﬁwig %’grégaief'boﬂﬁ:ms%r@bbtéﬁﬁd‘f&ti%rst&ﬂ%é fatatigH of
around 7. to a volume of 50 mM. The thus obtained

* s firi @ woek suoperd steragend 5% (relate aidjluvmadity end #A1C i(forced

acters bbb SiRbRpR e RSB r by e poiger hg around
atom, abpgegbd flow of around 0.67 nB/h. The aggregate

content "was investigated as described above. The
foll ow ng aggregate contents were obtained for its

storage stability; ft.er on ' en storage at
75% relative ai r}éﬁ’iﬁ%ﬁml?%ogﬁw%%ﬁ%%(ﬁsﬁ ed 20 storage
stability), the sola (wn) EEPRAdlatioem t he
reconstituted powder had around 2.3% aggregates.

After one day's equilibration and four weeks' dry

2.8t 27 38Sp %erégﬁgg g i %%Hdof‘s rqgr(féﬁg:gfrgligerd%t%ggwith a pH of

reconstitute ar ou aggr ega .
ardhnd 7.50nAs dixy hextvstepy arousd YAMR a ufolyGwedksd catcgntration of

sto at 4QC, the salution 5.prepared fromth )
MP@%%?@?&W@% %Emﬁéﬁeﬁ Hack BHot |¥é"’l‘$°4b)g%{}’@9 bydfrolses %@qxw
witeYad¥3d Ohd i RYed With) dekna Rlized % 408t Y\)Jitﬂ gcﬂH fR MR 78N to a
30 3.0 g LS55P were dissolved in around 15 m
valame oé 58Imiz e Hasebtainddt ohuiopHoofainedrapeid 476 $v/v) Adjuvhet or

t st d 19,45 ni | i t . .
micasih PR B P 2P iha Shra S rschbid iy aith appljoation
16nedl M GinNoriziid A NEw Dk Amd(BEE VAt Thé ﬁé%'):gaté!\@élﬂent was
added and diluted with demi neralized water (wth a pH

ingestigated ag descBbed aboe\\O 2005/1 1 3 007 .

TR LRt R Re R tordS g Pl S an

e OlAfter 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
arountd 7.5). As the next step, around 38.84 ml pure IgGl 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. The thus obtained solution contained around 2.5% (w/v) adjuvant or
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matrix and 4% (w v) prot'ein and was spray-dried as
bove with application of cylon
W??%bgﬁﬁg@. r flow of ar oungoo 67 nB/ h. Thgc;réﬁiizé)%?/omsos
content was investigated asS descri bed above. 5 The
fO||OWI ng aggre ate contents were obtained for jits
Pabi %yi’mt?-\flt ad ovps wrexdEed mend mb@g@b@fe with
% 1 ora0e
é@ %lﬁﬁﬁ t@;')cyl‘c?nﬁ!{ 'éts %f g@{oﬂié%lx% %de{lﬂofvg gf %{og!h]& {%%g m/R A€ agpregate
comemmasunmaghtpxbwibmﬂtwd ahweund 4. 0% aggr egat es. 10
pr of a 4% (wv) LS55P. 6% (w V)
Tﬁs’ﬁf% agetoeate @%@%@W@ll&ﬁ%@bﬁ%@fﬂ%Stabfgwnd 15 n
de I ol t
ne‘gpag?lzép%‘gl?% s gn‘? fbog'%gg " %B@eﬁ?w&%ﬁ%{?ﬂd%y Shd 405C (iﬁfﬁ‘ced
costcrapd stablhty), thé solﬂlﬁmapﬁ:pmféd Tdan &en‘gddm‘shtﬁ&ﬂ potvdtelhd around
ad£§L6 ci ne-histidine buffer (see Materials) were
adidd 28i°%-ut ed wi th denineralized water (with a pH
OfAﬁ f t 0
obt aléneg e Isﬁ‘%aic%l%ncgﬂ Hgfﬁggo@%%g%'@{% %&fg\? awg G the SOIutlon
orprepeatd fmmamjreﬁ@ﬁs(mttacb pgwdetr hadanod 6a%0 aaggr@‘;&ed ri ed as
descri bed above with application of cylone | at an
atom zing air flow of around 0.67 n8/h. The aggregate
content was 20 ¢ixesiiQaired @5 (@83G/dsepd above. The
fol |l owi ng aggregaﬁt?e contents vver‘éw‘gbt a?ned for its
storage stability:9.0% (vwv) ged faspidaioropen st orage at
75%relative air humdity and 40C (forced storage
stability), the solution prepared fromthe
OJSG(gOISiSthﬁsﬁﬂssBBM% ardafd 8msluRshinRalBK A 6 [ng @faround
Sray drying of a 2.5% (wv) LS55P 7. 5%(W/v
THdr fvbithe e steppsroynd 9488 mb pured] Elowith cqncamtta!ma afcaround

o SRR 6 oSt Ry e

ambdnﬂmail withidemiretalized ouatedl (R6h 2PHSF drbuifdor. fpoat eduhe oﬁSO ml.

TEH %&jeg i stidine guffer [(Qoee Materials) wer .
Gl spivtien comteined atpuad L 1% fely) adipeant pmarmaw 0%

\% FRUR%nd wak s

(G SRl ) AR AR S g g

aroatomzlﬁg 065 flbwlofaredid PETHEMR2 ThS ASHES08 con@n was mvestlgated 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

10.8% aggregates.

o After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution

prepared from the reconstituted powder had around 8.0% aggregates.

Spray drying of a 0.5% (w/v) LS55P
9.5% (w/v) 1gG1 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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matrix and 7.5% (W v) protein and was spray-dried as
bove with application of cylon

W??%bz/ffﬁg)ogl r flow of aroung, 0.67 nB/h. Thgclgé%ézgag/omgog

content was investigated as“descri bed above. The

followng a g]iregate contents were obtained for it

agugd J§e-Ssm f@ﬂ’ylulased 1wy ¢ S 6redysipehisydiap dmiter &ead\éatalﬂals)

werd a&-&d"@ihﬁéd &hﬁﬁéraﬂ%h $6er gmﬁceﬂﬁ 5t FoBLE75) to a
st a | on prepare

vohltmrceftSIOtmﬂt €he ﬂmmﬂbtaxd‘eddohlnom nohthin8daegad €348 @5v) ddjuvant or

bt eifﬁg gtsg}a @7");/ g%}%%g} %}r Id’??%pglggﬁgg%{ fq\gﬁ%s?:ﬂléecg %bove with
@?ﬁ?éﬁd bl e, PabLaplting o Ny Bl o0 O fhe gebfenate

c@McMmhnvmh@a.tﬁDasgieh@ﬂﬁH’am di ssol ved in ar ound 5n

T?n g}l er.al i zed Eg around 5). As
RAOLOXIRE agerpga E‘a‘f‘o ‘Hife tamed B itS iefege she lhtya
«CO, 0 f
o PRAEhI 0, Do SRR, P08 oS pir A o6 A0 Rforced
acﬁd@dge siehdlidd),| the eclutidnt pregand dimnathic zednsidtied powidtthhes gabhind

und 7. %)t to a volune of 50 mM. The thus

é‘ggrggfft i on contained around 1.0% (W v) adj uvant
or rratrlx and 9.0% (wv) protein and was spray-dried
as descri bed above with ag plication of cylone I at 20

f

an atoni zi ng ai Pprydiviog obe 3% Ov/e7LIBPh. The

aggregate content jws, i t descri bed
above. The fol |l ow g /a %Zzé(?g?oé%% a%ﬁ?s wer e obt ai ned

for its storage stablllty After one week's open

storage_at 75%rel ative air_ hum dlty and 40C (forced
9&%:@3@ P syedpidisselypd 1n geousd) 330; wh dgminsealizer tags (Pitd a pH of

a{gﬁﬁ ' 9\@ ﬁQ,nEM@ FHo4Ng) 8&%013%?}13}(3{&3@%9 (g;%%flt?e?twn of

ay S vacuum drying an
amud agz.h Sang/mct‘onnhhtedam 'pms ghyspahieddifie baffehesee Materials)

- Wéfi%’tf@%ﬁ tﬁg’fggw rq;a';‘ﬂ“lﬂgfé‘ L IR aggrﬁ)oqu%md?sﬂo a

v%ﬁﬁlmdif 300 2. Phe Bl obBArRA s\ﬁﬁﬁlog iaral é%é& drdudd @r@’}_’é fe@@ -adjuvant

dem neralized water (wth a pH around
ot matrire end kB (aff‘dum.:iteilﬁ agd wds :mnﬂedmgﬂas wiesdnibad above with

app(ﬂrégtzeorht o cgyllgn% I? at an a 091‘1(1)251{’1% %ﬁ‘ ow OPT P(? 8%%/18%8% 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
5.0% aggregates.

The MMD of the powder was determined as described above.

¢ 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 4.3 um, 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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-81 around 102.8 nmg/m formulated in a pH 6
\)@)2@@3’}@1—3}'@0?“ pll ne buffer (see Materi al s) p@ﬁﬁﬁ@?ﬁ@msog
0

and diluted with dem neraliged water (with a p
around 7.5) to a volune of The thus obtai ned

0 m.
sol ution contained, afo 0.5% (w v) adjuvant or
matrix and 9.5% (\A?@f’ @&Igﬁﬁ Pﬁ%ﬂﬂw)é@ spray-dried as
descri bed above with 5 application of cylone |I at an

atom zing air flow of around 0.67 nB/h. The aggregate
628htehpuplng Prgassohigming spyp c{eguvalttédoatbaﬂbg Témpling Sugar)

el SR DR o AP Fed Rl R B oliuag gy, As the
ne %idpe biduhd @, A mh Flﬁi‘edllgt})l Rl a%ﬁc&ft@ﬁﬁ@ @f afdufl 38S 35 mg/ml

stability), the solution prepared fromthe
formelstect intapid @ govidehistidiae dudantee M}xttmlszqmg gddegaandgliluted

W SR b Tyt Wi sl Tl vl Y gl s

oR8edrisoletion rertained aebma@m(owtﬁ adjudrt @ manouad 07198 ) w/v)
As the next ste around 73 mM pure IgGL with a

Profsive @nd P RO a%%@nwza@!ﬁg%ﬁh applfcatiom ot gvione 4 at an

B IP AR B0 Tho LROBLBLBNER s piRiibaied o
destrildabode.7. 5) to a volunme of 300 nml. The thus

bt ai ned sol utjon contai ned aroynd 3. 0% ( adj uvant
TH otk A ate poB g RO P OApinGe St ats sioapds bty

o SRURY-E I WELES oGS %fa%.@ d,¢ 3faQy ??1%{\91% ai Efﬁﬂ‘ln‘h%ﬁ%{? gg“ﬁ (forced

cylone I't at anatom Zing air ow o arou

rrﬁiollﬂge'ﬁt@ﬂ&gg tegedetionquapaeat fromshe racesdtitgad pawder had around

ﬁg@y bed ove. The foll ow ng aggregate contents were
hERF PR Si t s storage stability: After one week's

open storage at 75%relative air humdity and 40C

(forced 25 storage stability), the solution prepared

fromthe recofeeyduiegiofrWNédv/ Habuptiog fugars. 0%

aggregates. The owder, was determ ned as
descri bed above. MVQW{LW/W/%CQTW %1 B%der after spray
drying was 2.9 m The MVAD and FPF of the powder were

determ ned as descri bed above. 30 The MMAD of the
5. pbwdepupling ggbﬁwalwlwn@gwalsnmo 4A s EaerlingrSugay were

dids ﬁegoén ufbub® 3_8315}0%V 4R ngcvggggﬁ%#ar\q@ﬁ@%). AN ext
step, around 4.6 ml pure IgG1 with a concentration of around 109 mg/ml formulated

in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with

demineralized water (with a pH of around 7.5) to a volume of 50 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 around

4.9% aggregates.
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WD 2005/ 113007 PCT/ EP2005/ 004808 -82 0.1% (w v) 1g9d

WoObHM/Rid0pn 6.290 g Coupling Sugar-contain
(qu?ﬂvaT ent to 4.950 g Cou 3| ng Sugar) miﬁg%??g%?%" 08

|n around 40 mM dem neralized water (wth a pH of

nd 7. As the 5 next ste around 0.518
ervan@rfiSaé( scemildetion anshiowr weeksi iy otorags ﬁtg?(h{i "tne"soluion

f 0 see
t%Brﬂlkal S \%\%rlgcgﬁt t&iﬁg‘}%ﬁut eé{npd i‘g@gg{ %tgé alized

* W fiar ohwidhj?l safaph-dumﬁryaiig:)alfdjfoﬁr Seeksd day wotagemt 96°CShendolution

The th tai ned sol utio ontai ned around 9. 9%

( \RFEPRT qm regnsfifited Bo a af%u(%-\ll% aggregetes-n and

was spray-dried as descri bed above with application of

cylone | at an 10 atom zing air flow of around 0.67

nB8/ h. The aggfpgatdeyingof 6ic (wae) Conpting Sggdred as

descri bed above. regate contents were
obtained for its st4o/l’£1‘¥2é’ %ﬁwﬁ@ After one week's
open storage at 75%relative air humdity and 40C
forced storage stability), the solution prepared

3. i@ﬁmméinge%ma&wntainm qynmaquiva@nmoo&ﬁog Codpling. Sogar) were

df'i‘%?{e@”qg;afﬁ%&&% aﬁ’ éqrglgzr?g ?%'%}/it gil;\t% Bﬁ%u %&9%) %’Isgtﬁg next

st@g gﬁbmﬁp NoaisNi gy rdG 1 (KR & *bRcthtrhGorf of Fod#AUPOL, 8 Ing/ml
r) were_ dissolved in around 40 m demni neralized

fomw@ted(lwamﬁ 8 giwm—hﬁtidmﬁ guffers(see hatarials) eoxe added @pd diluted
B SR 5 A W g R R 3

oﬁjmﬁécbsollﬁmmokiwlﬁdl aaba)d 686 [\e/vad@&dalﬂ@d nﬁltrlwirﬁﬁdf%/l(\tvh) protein
er. (wWwth a of, around 7.5) to a

AR m“?tswéedt shote 35PiApisHn gpifeAft an Htomizing
alfé: RN SduAd @l@?dm vvas S%%régdté“é@lﬂ {0 ad RivEt aégdas]t%&cnbed

w'v) proteln drle as descri above
abgive.h appllcatlon of cylone | at an atomzing air flow

d 0.67 nB/ Th tent
T R hedis e Thatbits hn BE0 B Sip b SN
. agﬂ’fe?%& By &R %’éxﬁsﬂﬁﬁ%@ af WS‘?{L Re8liveOkir bmidikPhRp QO"C (forced

stability: 30 °‘After oOone week's open storage at
r elozagestability), thendodiition paemhretiofibihftbe mednstisuted poeder had around

gzé\)o) [ t%/%ﬁt the solution prepared fromthe
neg ©d powder had around 4.9% aggregat es.

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% (w/v) protein

and was spray-dried as described above with application of cylone I at an atomizing
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WO 2005/1 1 3 007 PCT/ EP2005/ 004808 -83 After one
W’@&b@S/ﬁﬂjﬁ ohi bration and four weeks' dry stg{:ii @g5/004808
tut

e solution prepare A{romthe recons
powder had around 3.2% aggregates. After one day's

s Gt Pbirotpd DSl iy Hhmsemearie sotient v uepumearrisgoribed

aBveund 2.1 % aggregates. 5 Spray drying of a 6% (w v)
Coupling Sugar 4% (wv) Igd@ formulation 3.81 g

| Toe ﬁ}ilowvrn@ &gg@atemmteatsnveng obtpineg féreitpsiorageestability: 3

Co ) were 10 djssolved in around

‘?ﬁ HVE % QBEEFofRgeLH D /Emelafﬂveaﬁladwav tys;mc? AG ﬁ‘"@rced
n ar
c?,?é’% AR vtk fhondi Bobine ot Bowder had around
pH.Bogkgregates. hi sti di ne buffer (see Mat eri al s) vvere

added and diluted wth dem neralized water (with a pH
of around 7.5) to a volume of 50 m . The thus

obt ai ned sol @ @ﬁgwlaqeﬂﬁ%gq@gu@ﬁqéwgg adj uvant

or matrix and 4% rotein 15 and was spray-dried
as descri bed above75\2/°t(h//b)|dgﬁllcfammdatlomtf cylone | at an
atom zing air flow of around 0.67 nB8/h. The aggregate
content was investigated as described above. The

1.591gl Owipligg 39gare@atainia g By0p(Squidlént @b I BS0QICHinkSugar) was
Storage stahility After one week's open storage at

digsodyedan arqupd Sy} d%W’iﬂ'ﬁF‘}ﬁ WAEr 4uith ¢ DBy efeatoumio’. §l dysdhe next
stéﬁé aliblid %k.g4t e o@gé Ligﬁ? hwith &P %éﬁcdeg&é@ﬂa% Sround 96.56 mg/mi

constituted ad ar gor eg

foﬁpnh;c;idn Vi ITT@ 6cgly(ane4-ﬁisﬁ&ﬂw buﬁall(isise NteHata IWereﬁ&ﬁc(eW/amhl diluted

| ornul ati on 25 2. I ng Sugar - contal n|n

W§€ gﬁ’fﬁ“ é@fﬁ%ﬁ@ Hatssdwit 2 25115 ga@sla G 4)30 SUYATe RE L e thus
e

otg!uﬁ&? hgﬁ%ﬂn eoﬁgﬁw qm];ﬁ(ti 'Eeseﬁgqm 5‘?’%‘?,}‘? g; ou@ Eédwzgé% qwiv)

prpteie amcg Glas \gpraly- Ch‘ledoaso@scmlmil ahovofwity epplidatiomyf nylone I at an

etiing f 20w bt Rl ot 7o R e, Dl oagts Aomgtt whd inhSfEated as
dedeBadenatd zed water (with a pH of around 7.5) to a
vol unme of 50 nl. The thus obtai ned solution contained

The follpwingregueesty caukenty arerc otaimed Firsits atetagssability)
° pf&%e?'orﬂe 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 Sugar
9.0% (w/v) IgG1 formulation

0.653 g Coupling Sugar-containing syrup (equivalent to 0.50 g Coupling Sugar) was
dissolved in around 5 ml 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 ml. The thus

obtained solution contained around 1.0% (w/v) adjuvant or matrix and 9.0% (w/v)
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and was spray-dried as descri bed above wth

va8RhhsaR 4 of cylone | at an atom zi ng

PCT/ EPZO:'JO 004808 -84 ai r_%%/gw of ar ounﬁé@@#@%ﬁ@@lgog
The aggregate content was |
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abave. .The fol | Qw gregate contents were qbtai ned
Prifn;ang ‘%‘iso?Pé@’ég%?d;%? 3?%09393 AP WS EPRHsERoR o8 p&tpne [ at an
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oSU - b ( o [
SR GRoNE) S okl ROE ARt R Jhmiafly dpl Rt (Roed
wettengq steliihityy, thédsalfitian prepated fisin thAsedohstitnies tpowdeedmd around
ar uwd 38.%@ m pure 1g@ with a concentration of
around *88°88%hy/m  fornulated in a pH 6
gl yci ne-histidine buffer (see Materials) were added
and diluted 15 with dem neralized water (with a pH of

around 7.5) tray dryingred adis 60/ virCoupting SugassS obt ai ned
sol ution contai ned g/ ou % .)_adj uvant or
matrix and 7.5% (M%?ngégﬁfér%%gg\%s spray-dried as

descri bed above with application of cylone I at an

atom zing air flow of around 0.67 nB/h. The aggregate
S 868 EREPNRESSTEM SsEHag WED trayivelepktp 4oy &ouplingrfagar S)

D P ¢ .
VL8 G103 S RSy PUORLBEE R s e
n&d%tere | adunde4 di ml pwne dgGy witld a4 Odacbhitentioadof stoandd®9 mg/ml

A T N T RN
w?t\[;iv/r c%%rhn%é(%z@g wkerdwith( %ﬁvgf\ﬁ}oﬁgﬁbﬁg% HERAE of $0q1P The thus

ormulation 0.653 i ng
oigaigad sdlutmnadantaimedsarownsl % quiw atimment oo ntriOamyl Thupiv) pgotein

PR Sl e o0 A Atcspradion s Gl | % gotepzing

2R FRMNEF 4budd 0187 MYhEThE Ghordbdid cBneANG &N el Ardofs described
around 96.56 ng/m fornmulated in a pH 6

abgvpci ne- hi stidine buffer (see Materials) were added
Tﬁ‘@f‘%llngﬁg a%%regate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around

5.4% aggregates.

Example 2
Spray drying of an 8% (w/v) trehalose 1% (w/v) L-isoleucine
| 1% (w/v) 1gG1 formulation

-4.0 g trehalose and 0.5 g L-isoleucine were dissolved in around 40 ml 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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with dem neralized water (with a pH of around 7.5) to
50 m. The thus obtained sol
“&%%Sﬁ@ eround 1. 0%(vv/v%§?adj uvant or U%C?}EPZO%IS/OO%OS
9.0% (wv) WO 2005/1 130 PCT/ EP2005/ 004808 -85
ray-dried as_descri bed above w

ORD P BT 30 BB meset SArml. 6 s OhG Bd Sor o cgptained
R 06, gva/t@Z gﬂﬁﬁ‘(/ght do-el:;}{é g%ﬁgﬁkgw%%ﬁ{é; o%ﬁg was spray-drled as

I nvest i
dexgrpesghbee mmhtwpheatmﬂroé cglnail nedn homizihg aﬂtfh]vagfearound 0.67

$ ility: 5 one week' s st rage at 75%
b TS 48T E CROIMGIVES st e85 FOOPERRs S0rer age
o Staahi. |4 t 0 f o
e e ek s Shahag e Zs3h MR i Bty and 40°C (foroed
Sptoaggedta})ilitg) tife sl@¥n(peepered ol thm@cﬁimymtecspm&d)erl%i around
%é %ﬁ%ﬁ georrrul ation 5.86 g Coupling Sugar
St RS Ssyr up (equivalent to 4.5 g Coupling Sugar
were dissolved in around 40 ml dem neralized water

(W|th a pH of around 7.5). As the next step, around
4.6 m Spuay dotigepf s 6% W oncEPrRI3% fwoh Laisolendnd 09

mg/ M 15 fornul at b | yci ne- hi stidine buffer
(see Materials) m@%@@gﬁgﬁﬂgﬁﬁaﬁﬁw& with

dem neralized water (wth a pH of around 7.5) to a
volune of 50 m. The thus obtained solution contained

4.8.eduri§P 9vel Ga0/g Laigplaveing were dissolviest imawund Jef wil\demineralized
wRECLAHY, oA SE AN SRR 1S s BE Ao AR aMubd 4 864
ppticatton of cyl atom2|ng arr frow o

mhpuorenigGl. with rﬁ%bdmceffﬂm&mag@? sgand IODBtIﬁQ/&nIV\ﬂSmulated m apH 6
' descri bed 20 apove. The follo

g%cgé?e E e i’aﬁa s Mapralghparcnudios gid idhltegk wrtbgﬂémlnerahzed
1{H 4 YH, oiA%r ﬁﬁd 9'3 td‘a’ﬁg}é i.glg)?f s AgeHAL ogéf‘fed solution

re atlve air orced stora
coptagrisd| arewyid, 3.000%6 (vaadjmnp pe patrédarfd OB'B%‘I(@V/V) proteln and was

sp L ec_: n%t | téiu%%)?)ggo erwgﬁ\ aliﬁ%gglg/&{gw 31}0@ ﬁgag at e%li](%all' flow
of Mu&‘)}i 0|-67| 159h el dgﬁreg&té’cﬁﬁ%ﬂt) waQfestigdton Eﬁéés%bépabﬁvg 9

trehal ose and L-i sol euci ne wefe di ssolved 1n
Thefollewing @gmg@g mmgmta wiepeeabtained 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
0.7% aggregates,
e Afier 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.7% and 1.0% aggregates respectively.
¢ 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.
o 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 after spray drying was 7.3 um, and the FPF was 28.1%

in relation to the powder capsule weight. .
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water (wth a pH of around 7.5) in an ultrasonic bath.

W‘@Zb(ﬁ‘ﬁl%ﬁ? step, around 4.6 ni pure |1 gd P#fﬁﬁ’ﬁ%/ 08
in a p9P468

concentration of around 10 /m formul ate

gl yci ne- histidine buffer (See Materials) were added
and di | ué@e;d g t.h dferri neral i zed vat er WO 2005/ 113007
PCT/ EP200BEY g5ansot angEe (W W A-Sa 5B Y ofw/3) buisieveing) to a
vol une of 50 m. The t Al .sol uti on cont ai ned
around 9% (W v) adjhlfi'/g‘ﬁ’;‘l’? L9 B 1% (W V)
protein and was spray-dried as described above with

pli ion of cylone I, at an_atom.zing air flow qf .
4-_@3%@3%@ e R %Clﬁ‘bﬁ’re’@g‘%ifsé’?‘@éﬁ? gifwngdg ml demineralized
whidy 85itH HpHHA 2RI §SH ik %th%%Y@batﬁ.u%fﬁd& %Ext%ﬁ, %%Hd £.60 mi

open storage at /5% relative air ity a
Pyt dgG e avithsa ooragntratioatdfl daroydd, 10%mgsull fotrhdatepriepapled glycine-

fr h i t.uted h d. 22.2% ..
R AL PR G950 DL Bhinin BRaispee
(witd ¥ pH LofiafRin@ 7S3)NE a vblinke SB56 MV Ths tl’l&cabta{iﬁ’é’d@ﬂhﬁfdn%imr?ined

4.0 a LS90P and 0.50 g L-isol eucine were dissolved il
argprsliHeh GE) adiugenti canatrixzed 1%dwéy) graieithand plds opray-dried as

g ] i c.bath. As .the. t st
SRR ToR Sl hPetioh AP AR ML BRab A d T yBha 067
mihOTichghfa copleml whoinmetiated as deseribdd Ho¥d
gl yci ne-hi sti di ne buffer %see Mat eri al s) were added

* addicqiongverskis ependeitage rah 75 Ye telativet sir hpmidity andp06F (forced

a S f The .1 ai.n
SRR shoitgh Aok TR o Btindhe POl pig R Sround
mMat5%h sggeghtdd. 33% (W v) protein and was spray-dried as
descri bed above with application of c

|
* atdier Pregdans reapilibyatiost ands founhweekss ﬁmﬁ%r:gg%ﬁ QOS\G?;ﬂggsahéion
CORLE AP HNER RN BEuAS: BRSEOIACsARGNRaE0. The
e or 'its

OW Ng aggregate contents were obtain
* SiAdicagfe 84y@bivhduing dryfig @1d fonewveEek ds, Anepe &t 40°adtheablution
75%relative air humdity and 40C (forced storage

s Prsbpted dipm thepecongiituted prWderdind asennd lot ragregates.

reconstituted powder had around 0.7% aggregates.
After 1 and 3 nonths' storage at 2-8C (3 nonths’
st abi | Bpypy dryiheoB02.66%0q(w/ Pr IEFHSPE3 392 Bwivi) Drisdlegcine

tituted h d 0.79 d 1.0%
;S;(r)g;alt eg Fesgg\gﬁi%%oéi évfl/'v)afg%#&em@a%ﬁ )dans m)ntohs'
storage at 25C (3 nonths' stability), the solution

&r epared fromthe reconstituted powder had around 0.8%
8.2gdlL955Penly reehdtdenciespect disselyed in abburel 280 srhdleBiineralized

wzgslgrln(zv{llﬁﬂoahpslg ?)rg g%rﬁlgﬁ t75§ 91&3 axg gltrrrats)onntip gallth.s A? iel nieg{y gtép,ta?oeund 9.7 ml
pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) were added and diluted with 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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fromthe reconstituted powder had around 0.6% and 1.1

% s respectively. 30 The MMAD an
“%%%@‘%’P%ﬁ’z determ ned as scri bed above.pcfﬁ’gzmwﬁog
of the powder after spray dfying was 7.3 gm and the
FPF was 28.1% in relation to the powder capsule
* wetiggntl andd momhy’ sigagrrat 28 CHP2008h) GrBiRy), e Bokgtipayrepared

PRl R

. |- -AfEc? | 1844@i 3N oNME st Stass &Y 2@@ (B MncHiIRY BEbHPy)Mhe solution prepared
demneralized 5 water (wth a pH of around 7. 5) inh an

ulfromahempeonitted pawdetemdmesundst. @% andd 6[%1 aeACHOS rwsr)ectwely

» Pl q Pt s A Bt by, PP apRpigh groparcd
Vit th@'r@c)on&!ﬂ:ﬁ@d Aaek 1atrélindut @3@ anil @W%é@fe@ |rb%:@&1ve1y

water (with a of around 7.5) to a volume of

ThMADRSnd 5P Eiof éhﬁ Bovder were Qﬁtm‘amedead desoribedhabd®o (W v)

» oAty 8 bt er i Fushueits 8ok E s ABT ETRFomseye 7%

CYih RilRioh t@thedwilePPpshlBvedtit. f1 ow of around 0. 67
nB/ h. The aggregate content was investigated as

descri bed above. After one week's open storage at 75%

o, SR Ry Aot 407 74 T Ao

reconstituted powdet, (ad) RGIURENuAL&P0 aggr egat es. 15
After one day's equilibration and four weeks' dry

storage at 40C, the solution pr epar ed fromthe

54 BorSd S Y B! Rl {4 PR R Sogar) and

0.0 gﬂ_algeleastln@‘l@'@:e didselved inugrioand 4@nﬂ|dameﬂra‘li|zectmrhﬂeﬁ(with apH of

rec tituted er. had .around 1. 8% regates.. 20 .

@m&?hm@l trgfoni lzﬂt%egﬁthﬁfwt HaBEORIIIBGH ThPse 1561 with a

CO'ﬂCéIﬁl%.ItISH 6f ﬁ%un@l@ga fﬁa é:g?"ﬁ %‘ﬁcﬁﬁ HastRlih ﬁtffﬁe?'fsee
mere dISSO

1 g L-1soleucin around 280
Md@nah)awatel addetl anvedibited wiith Heminetdliaéd wnteu(witlva pi of mcamd 7.5)

o AR5 B RBP4 o o

orf Bl ahedi% N(wavP Préieidl Med Reashipth d¢ Qh&? a@ UdsBibeldS B8ove with
Materi al s) were added and dil ute dem neralized

applieation qfwiviamed g angforaizingrair ﬂOW)oftaasmmva;ﬁYJ me/ho The G@eregate
COEI\A}“ yggﬁlgg#%ngg gd&%ﬁp‘?{%b%&l on contained around 3%

or na & 0.33% (W v) protein and
o WAFicH Pna YwdbkisCEpcRSstorage at 75% relative air humidity and 40°C (forced

storage stability), the solution prepared from the reconstituted powder had around

7.1% aggregates.

e After one day’s equilibration and four weeks’ dry storage at 40°C, the solution
prepared from the reconstituted powder had around 2.5% aggregates.

o After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution

- prepared from the reconstituted powder had around 1.1% aggregates.

Spray drying of an 8% (w/v) Coupling Sugar S 1% (w/v) L-isoleucine
1% (w/v) 1gG1 formulation
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| 01‘5 671“6’{11‘ i

descrl bed above with application of cylone Il at an

ir flow of around 0.67 30 nB/h
aggr ega?ﬁ)o?ontent was |nves%§egat ed as descppﬁg%zggg\()g%%
After one week's open stor@a at 75%relative air

hum dity and 40C (forced storage stability), the
533199 mﬂrSes@rr%eorftalemgtsu@lpr(@@t@ﬁglpmtttgﬁébg Goveling $ugar S) and

T T T

asund 78 if 3n ndirdshisic bathalislthd Woxt stdpeardohditico mnlq:ﬁ@@ & @dwith a
fromt he reconstituted powder had around 1.

0%511%} QU d OF mgdmy, formpfated inja pik & géymhlﬁfsdme buffer (see
AT A R TR0 W SR e L o 7
tola Gshmedf 30 8% Bigotheg abtaimed eslpdci totthived arbund¥% v/l adphant

nont hs' ora at 40C (3 nonths' stability
pié (VRY WPisin G Vet Py idrigd o feﬁm%?d ﬁgave with

I
R, oF Rt oA 47 0% BERRARS DT . Taggrogate
C%WMﬁwemasdEMbW\@f t he powder after spray

dr vva .9 m and the FPF was 34. 7% .in relat

d’Y Hens 'S CRYS a@&a&ﬁe@tgﬁ% relatre, pig gt @n%ﬁoléﬁu (fpyged
(\Mdﬁ ec.;,@é’(fi’ﬂlﬂy? ghcsétﬁﬁ’tfonl Froi-n ths PécOHSGHE pbwiiérMal)around
I gGl or mul at’i on I ng Sugar - cont gl ni ng

s\r&ip agerggatesal ent to 4 0g Coupl ing Sugar) and 15

0.50 g L-isoleucine were dissolved in around 40 mni

dem neralized water (wth a pH of around 7.5) in an

ul trasoni c bath. As the pexhplizep. around 4.60 nml pure
Ig@ with a concentration o? around 109 ng/n

f or mul at 8gray drangef B3 %I (é)riechniose 6% (wéV)Iiuem@Hm@s ee
MVat I d I h d I d
erials) were a ge/g uﬂ%g%il é’;ﬁg]ta%ﬁ em neralize

water (wWth a pHo vol une of 50 m .
The t hus obtai ned sol ution cont ai ned around 9%(vv/v)

nt 20 or matrix and 1% protein and wa
13&8 alpﬁf‘e@lda%o%écwtrﬂwaem swlteﬁi matmnriéatmldiﬁnaﬁerahzed

WEt)ét Qith & ﬂtof%lﬁlh%gzlh 6 uddsohik %Wcho;xts %deo (sjtgg 6&0@% D6 m

he aggr gate cont was | nvestiga Cri
plab dg@1 withf4 eonconteativaalf aomﬂem%mgmg‘emlat‘éﬂ% eI glecine-

al . hum.di f t tabilit
niSling BT, F<bp AV algrR b et addedc B P iied atiUp St water
(vAtodpd of dRouhd 7. 501G @ YORGRL &S50 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

5.9% aggregates.

Spray drying of a 3% (w/v) LS55P 6% (w/v) L-citrulline
1% (w/v) IgG1 formulation
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After one day's equilibration and four weeks' dry
4OC the solution prepared fro
V?Ee?onstl ted powder had argund 2.5% aggreggﬁrg@zoosmmsos
After one day S vacuum drylﬁg_and four weeks' dry
e_at the solution prepared fromthe

r588ggﬁgﬁl% andeaoﬁ @h@rtmﬂéﬂép e isolved inmenygd dankdemigeralized

/
VR B AE Rnl S I GRUBlSs BUARG et lh m
pﬁl@:(l@ﬂl ]sﬁlﬂf)i c&ﬁ%ﬁ&ixﬁﬂ@f £0d:D 809 m%ﬂnﬁfoi-‘d;uﬁte@qum pﬂm glycine-
Sy ta|n|ngsrup(e ui valent to pling
e tofichqtre Maigiol) riare oRdert A ted itk SoMASERIRd Water
(V@fﬂ?%ﬂil X an%qu)re so%r@h%rﬁgﬁf Wﬁ?rﬂ{g"\%‘l{é§?ﬁmpgﬁ QJlutuﬁlrc%z}[a%ed
arbubd 9 (wiv) edjuy@t ovi tbtrx arclbo hide(w/vapiotdin ahd avas Lspehyldited as
OB S Ly Sl R b bt 0.7
nigﬁlmrﬁ@ﬁg;’g'fré%?éjco\f’@énﬂvag Wivedticd (el Qs s eym vé:5) to a
. al ned so

vol une The t hus o t uti on contai ned
-arfuﬁmdozﬁo/ﬁféeld’w))paﬂ Povepetat TH% nelbtivex aia a8ty whd B0°C (forced

tein dri ed sdscrlbedaove Wi t
&fﬁ%@d@@h‘%ﬁ%ﬁ%%‘ prepareds fro ﬁf%%ﬂ%ﬁe& ppwewfag around
arzogw)gqg- ed’B/ h. The aggregate content was
|nvest| gafed as descri bed above. 10 After one week's

. opﬁ:ﬂrs}:ﬁl@r@gb‘. ailitationehmat fone vaicks’ hirpisttirage atrdD°@D e solution
(force rage stabilit e so [,on prepared
t e Bseorstifles nosdbnad et biborechegbs
A0S IRk BFy’s Frammh & S ! i
.t rehal ose %g/o w V) rﬁn%lfﬁ} ul'l f‘%«g@ﬁs‘fi %ﬂgSt?{/a)gélagg(/gwﬁleumn
- f preparestfraom thk: lﬁﬁ)ngtmt@hmlv@leehfawwmu{)m% dgerdghtesi| | i ne
were dissolved in around 40 ml dem neralized water
(with a pH of around 7.5) in an ultrasonic bath. As
the nextsgmhedryidy @H’B%gwﬁg@oupl@%%ga?@/ogﬁcﬁﬂlﬁﬁb a
concentration of aroun fornmulated in a pH 6
gl yci ne histidine B tww) e omaul@hmal s) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a volune of 50 m. The thus obtained

1. 9D|gJCbﬁpdlrrgO$ﬁg’ar-i06ﬂamafg0m&b 986uiwient tadi. yg&m@umhg MMRighi)Xand
and 1% ( protein and was ‘Bﬁ@% dried as descri bed

3.9 &lecwu{lwemw disgelveshingrowng erpinerpized water (wigh apH of
arf)ﬁm.gf iPA PR s HiSBath. As the next step, around 4.60 ml pure IgG1 with a

concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine buffer (see

Materials) were added and diluted with 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.

o After one week’s open storage at 75% relative air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
3.9% aggregates.

o 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.
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25 nB/ h. The aggregate content was investigated as

V8 i bove. After one week's open st 9
re?gétj?/\?g}bgié}r hum dity and 40C (forced st or@g‘,g‘gﬁ?ﬁbs/aéﬁog
stability), the solution prepared fromthe

reconstituted powder had around 5.9% aggregates. 30
's;ﬁﬂﬁ“;i Ae PR Veruwn dogipgeng fqussepks gy sjorageat 495G, th solusion

RIS i R AP 3 e

L-citrulline were dissolved in around 40 m
dem neralized ., wa (with a pH of around 7.5) in an

ul tr asogi’@yﬁéi’iﬁg of%\gg%/"n(é"/ Rekeurding ﬁpgﬁr%@%d«'ﬂlﬁ@bifﬁ
pure 1gGlL with a cqg;&g{g{/vg?%%ﬁbﬁ@é{a?égund 109 ng/ m

fornmulated in a pH Ine buffer (see
Materials) were added and diluted with dem nerali zed

t 5.(wi.th H af. 7.5) t | . of_ 50
198 e Cntib Sl o BeimB oy (e chlentdp ek CavRingcsogay S) and
3,000\l 11630 re AissbBbd inardil 408 H’élﬁ}neparl?g:@wgtef‘g@iﬂr@ﬁ{ of

app 0

dried as described above wt icatio

~ spray-dr .
ar@ymcb%é) in an ubmseniohithi Ag thxi next stepy wbumt 460 dnlueyIgGl with a

fReilglss Ba0d 15 Raa kiRl PiEf e chafiosutiugee

Mawﬁa;s? Wercaddded uid Eilityd A0H dbRlinetIRES QMter 1RitR h PHAEGround 7.5)
stabili t%(%ﬁ) the sol ution grepared fromthe

toracobwiae pi B ad. Pasvihias obtained sajutien contanedarouralRit dw/v) adjuvant
Y, Ll brati nd. f weeks'.. dr .
org ol 308, FRYOVT bl B R PRl T ERabe Yoove win
appicafatoftal@@ pavesestobfhgniip 00 If HB0RD06R LN SThe aggregate
After one day's vacuum drying and four weeks' dry
°°§1F66’F3’6%mé(?sqﬂ9@,d@%@S%P‘M‘?QY& 15 prepared fromthe
r it [ 4) 39 . egat es. [

* ATRRThE iRy B Sored8 a0 ey S FARAATHF L Bloca
1%totage\sjabilg, thcosotutioat prepurdDirdmIte gecb@ithted Bowder had around
83 ?-cont ai ning syrup (equivalent to 1.5 g Coupling
S 3 P FREIFRRICS3. 00 g L-citrulline were dissolved in
around 40 mM dem neralized water (with a pH of around
7.5) in an ultrasonic bath. As the next step, around
4.60 m pure 1gd wth &Exampledntrati on of around 109

(Seo Shily it &= pod GifuCefhaliee 5o GyvijrpRoleteine”

dem neral i zed wat @_r33é/y\$'1v$/{;)1%bcﬂl-foﬁﬁulgﬁ&ynd 7.5) 25 to a
volunme of 50 nl. The thus obtai ned sol uti on cont ai ned

around 9% (w v) adj uvant
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 IgGl 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 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.
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or matrix and 1% (w'v) protein and was spray-dried as

| bove with application of cylon
“gtsggrqﬁz/?ﬁ%)o% r flow of aroung, 0.67 nB/h. Thgc‘g/gE'g’}{Qgg%}%)%gog
content was investigated as’“descri bed above. After

one week's open storage at_75%relatjve air humdjty
* arftftgowe( Vetkce apemmstosizs gl Vs telpiivq ey yhumigiey st dPiConforoed
pr, 1 0
S PRGN b ol R bl B EhiRRa 0B Udeg around
f Qo6r7%egksgatel y storage at 40C, the solution prepared
fromthe reconstituted powder had around 1.4%
aggregates. WD 2005/1 1 3 007 PCT/ EP2005/004808 -91
Aft er oD HCHM ' 9 Solebi
storag t(ﬂ%é the sﬂ‘g@ﬁ%ﬁm%?g)b%r@nggﬁs? lﬁg&){e
reconstituted powde¥3% gelvaligliinfbrihuB¥omaggr egat es. Spray
drying of a 3% (wv) Coupling Sugar S 6% L-citrulline
51 %(wWyv) 1gG1 fornulation 1.95 g Coupling Sugar
s.%g:ﬁm%ﬁisg g 15@/&}4&0&6&1&? m%@&igsoﬁ&églin%r ndOMB! h b atized

an g L-citrulline were dissolved in around

waigT m’iﬂdlaanﬂmé ramundé’oﬁ)\ﬁma@ulh(awrtimah.p% i nestrstepn gerEntsy.S? ml
| i LG bath, As 60
pifE 1531 SRR 2 b it A P9 oF roPifi i il veine-

higBdifié bugeim@eat ediekiRlsp wekt GddHdy sad@ithied tith RemBietdiRed water
(see _Material s‘é were added and diluted with _ .
(Wit pid of prozed 7wWater velwneief 309 ml oFhethugplainedyolutian cgntained
. [
ot 5% Qo ot & Bl S PR SR R P e s
dgsctiedi aboae evithappl gutioy of cilefle Hsat daiGorhibidg atdidore ofbdolind 0.67
gﬁpl ication of cylone |I at an atom zing air flow of
myhoRipEgTeEAte AOPIIL WRBINYEealsd pr deserb ERt was
ol t] ’ escr i B - AL '
PSR EEA S ESFELP S, 0P Ko S 08, IREKC (e
( brapedtabslite), algesdlitida prefaygd frofehe edcohstivited pewaderdnd around
fr mg} he reconstituted powder had around 3.1 % :
adgtﬁ §AgEEBASY Exanpl e 4 Spray drying of a 2.66% (W V)
trehal ose 0.33% (W v) tri-isoleucine 0.33%(wv) 1gd
fornmulation 8.0 g trehalose and 1 g tri-isoleucine
wer e di sSptayellying ofia 3166% 80) ddraderihyéstatch{HES) 25

ot R B B SiaRa P o B bagEER © b

8.0 g HES and 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 IgGl 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 deminefalized 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

m’/h. The aggregate content was investigated as described above.
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m pure 1g@ wth a concentration of around 96.55
wtvheds/f18ppul ated in a pH 6 glycine-histidi 8
(see Ivat eg{da I s) were added @gnd diluted w ?%@F/E?EMS%MSO
dem neralized water (with~™a pH of around 7 5) to a
voI unme of 300 nl. The thus obtained sol ut

o‘\ﬂea.%@dv @ﬂ%ﬁnssf@r(aww} T3¢l IR BF Dt iy angh 40’8, Gaed
abov Q,fa%ﬂﬁyﬁti [ cat [ orﬁ %E\IEE %Irﬁl(eiﬁ% Féigl?ﬁ%ﬁ&g %‘{r’n&??’ﬁ% around
ailB. 6%aggregatesar ound 0. 67 rTB/h The aggregate content
V\%rsﬁei nveatl gated as described above. WO 2005/ 1 3 007,
. Eb#D é/lemﬁa D@Pen gipragerab AroyRe 4dearlalve s Rumidippd 25°C
9 i
é%lﬁléf {:n% ﬂlts t%bfl’lg)f)u P%ég%?‘#ﬂg‘r t pg’l@gaéé(? Grobd ﬁ‘{?%gonsﬁ{u%da&ﬁvder
r é@d)amtmd i. @% qudvidero hggtc@tenmspecﬁfel}? % aggregates. 5
Spray drying of a 2.66% (wv) raffinose 0.33% (W V)
tri-isoleucine 0.33%(wyv) Igd formulation 8.0 g

raffin i de dF a2 00% $RNG WadcREoVEs 664 (wl1a/c%&el n

ar ound mneralized water (wmth a’pH

around 79085p% (w/ahtridisolension D33 Wafwiy) Lgﬁiltﬂmntdm st ep,
around 4.87 m 10 pure 1gGL with a concentration of
around 102.8 ng/m fornulated in a pH 6 gl ycine

6.0igshécHhrase, DUl § Bictdse emdNbBd B1-isBletdin¥ et ASBRdaNdround 280 ml
diluted with dem neralized water (with a pH of around

demingralizgd qvajes) (witlh agrH gbarognd 7-phén emukragtieibathoAs Biemekiotiep,

{ g 0 i [ .
oo T oy R s e A RO R R Pl Byl
a qitbvee ghydirte-liptidine biuffen Gée (Mhteﬁasj lwené sddedtamd Allogd with
air f| ow of around Q.67 15 aggre

deppralized igater Gyl @ @ét(@oara@dd%& e @e@lweﬁ%oom gfhe thus
obPRed et of%o@&ﬁ%}né& Wl 39 ( WI e{f&wf%ﬂ ¥ nﬁ'tﬁ BRTO3BY (wiv)

an 4OC rce storage stabi utton
prptepandewas spray-ihied me cessibed ubed: wﬁh@plltmdnaxfouyhdle II at an

126%a re es. r ing of a 2.66% (W V).
e ey b e O Giaa Y. Bhdaditedie forfen yasobutiiensd as
deBeribadobdvey) 1gd fornulation 8.0 g HES and 1 g

tri-isoleucine were dissolved in around 140 m

» dafienenalvieck’d apenestorageviat 5% rhatob ar bumalify. &)d 467Cafforced

kSRl Bl S e e ¥ aroune

CRReLIEgkate@n Of around 102.8 ng/m formulated in a pH
6 glycine-histidine buffer (see Materials) were added
to the previously refrigerated turbid solution and

dil urS%xdangrgrirr]lg%%mZ%%B/atw/%ffsacV\l%rgsre O(ﬂ”/to r(‘wfe\l/) tri-isoleucine
0.33% (w/v) IgG1 formulation

8.0 g saccharose 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 9.73 ml
pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-
histidine buffer (see Materials) were added and diluted with demineralized water
(with a pH of around 7.5) to a volume of 300 ml. The thus obtained solution contained

around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and was spray-dried as
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pH of around 7.5) to a volune of 150 m . The thus
wabbehdesppe! uti on contained around 3% (V\’/W\JT%ﬁgUﬁﬁMSOS
rved

or matrix and 0.33% (W V) tein and was spray-
as 30 described above W|th appl i cation of cyI one |1 at

an.atom zin alrflow round 0.67 . nB/ h. The
d%?ﬁﬂ?“é*gﬁﬂo 8%%3@9%10%& of gyloae i Ftoneizg it ﬂ%af ar9g4d 0.67
mVR, ?@%ﬁ%@%n&gﬁﬁﬁl@gégggﬂ%g fescrifen abdlb.er one

S open storage at relative air humdity and
) 40ﬁte@fum|ecxeebk’ssbpmagter@badm 15% ydlatitengir doiidityo ancp me?fa (Beked

fr reco stl uted po around 18.

&f HABUY), Ay uttiowgp%eiﬁﬁtﬂhtge respBiitated Pﬁlj@efétad around
ar5c5%1g é@ ordel atlve air humdity and 25C 5 (open 3
rmnths stability), the solution prepared fromthe
reconstituted powder had around 11.9% and 15. 4%

Caccnapuet dbragon sy oD kB flafisdretcine ")
tri-isoleucine O. @%AMM) Iécgqonfl@lgm ation 10 6.0 g

saccharose, 2.0 g lactose, and 1 g tri-isoleucine were
di ssolved in around 280 m dem neralized water (with

A0 B R oo B Bl e
wﬁlﬁr erigin gH I 2rdindyy . 51, Ns%ﬂﬁéﬂ@% arbund4 B4 el pure IgG1 with a
yci ne-hi stidi_ne buffer terlalsggwere added

cogﬁ%nharlp% pEarandnl 028 memhiranlajeddinmpHr6 glyicine- mstpimeobuffer
(sé’e,r ?Mﬂ:ﬁaﬁ) whreldddéd %{?daérfig{ﬁ%cg&g&ggm}ﬁ\%ahg%?wgw 1t19£’ h_g' oﬁgound

t1on” contal ne ] uvan
7. smm dvad@ge oM 30 ml. pr}@tthﬁmlamed/\aﬂutﬁmr@y;ta@wdadoﬁﬁi 3‘00% (w/v)
a’diescrl bed above w gpl ication of cylgne Il at an
WARE 5 Mt gnd§- ryatey endewasayrhy-dmed an descebed above

wﬁlﬁ) '&bﬁl‘fﬁatt&@%f ' d?{Ycﬁ%t 194t &0 at%ﬁnmﬂg%ﬁ;g%}?dofa%ﬁﬁd 0%4” m*/h. The

one week's open storage relative air

- aggtmwlcbyteamasamfiespgmed egldesstibedapovat abi lity), the

d f th t t ut ed had
T ol BGR G ShubaB B et By T sEOI oot (w v)
. sa&&h %h@%@eeﬁ 338péh( Whorhke tf b ﬁa&ha&%' Ji@hm%ﬁil& A6 ¥ibreed

IgGL formnul ation 0 g saccharose and

t storags slablidy)n éiamhélodlmqmmdeﬁom mheareommﬁtlﬁabpmder had around

d?{gl,/werah ed water (with a pH of around 7.5) in an
WEATEE Bath. As the next step, around 9.73 m

¢ After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.7% and 1.0% aggregates respectively.

» After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.4% aggregates respectively.

e After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.9% and 2.2% aggregates respectively.

o - After 1 and 3 months’ open storage at around 29% relative air humidity and 25°C,
the solution prepared from the reconstituted powder had around 0.4% and 0.7%
aggregates respectively.

e Afier 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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pure 1gd@ with a concentration of around 102.8 ng/m

f in a pH 6 glycine 30 histidine
W&g?gﬁ/g‘t@’?v\ere added and 'gTut ed with den?ﬁi{ﬁg{zpégﬁ&sog
water (with a pH of around-7.5) to a volunme of 300

m . The thus obtained solution contained around 3%

ThoMMD ofthanevdep wagdeteininehes @s@ind @bpxe) prot ei n and
-dried 2005/113007 / EP2005/ 004808

* \-Agj’eg\g@?%éé %%W@%@% LRAVSTEEACE ‘gﬁ’@f cylone Il at

TREOMMNIAD ahd P Faifithd pewied fved @idithifbdBé desiBihld adhR.

aggregate content was investigated as descri bed above.
* AfEeMMitdD vbthk powdprafies sprap goying wiSAR pel, and e FIF was 53.2%

humi itt and 40 gforced .storage stability), the
saltiftd tBﬁ?ﬁéﬂ"é& PARSHiC econstituted powder had
around 5 5.6% aggregates. Spray drying of a 2.66%

(W v) LS90P 0.33% (w V) tri-isoleucine 0.33% (W V)
| gG f Spiapidatingeaf 4.2.64%0(wijv)ISPOP (633¢o Qwh) trgrisoleucine

tri-isoleucine were,.djss Ln around 140 m
demi neral i zed mtoéﬂtaﬁwggﬁpﬁqﬂa\%%\?%und 7.5). As the

next step, around 4.864 m pure 1gG with a
concentration of around 102.8 ng/m fornulated in a p

H
4.8 el SROP rpad 10 Xt g Eri-irelavgibe avere dissndvadein arduald sH0welrdemiuirelived

. . ! . . P
w38 ) P 5] AL KA Sl R o gy
cagiotittation og agmgnggmﬁmguﬁu fo?m_ﬁﬁ%d( fév/ &/ pHIE g@d}&:«j&ﬁﬁid&ﬁ buffer
(spebieraBavarAasd 48 HuBhMtE Aem SR yRish Vit » B of ground
7.3} @ iiile BF 150 M@V 1 enfld m&ﬁ%;gsﬁati@@g@%t%Jéa%o@@gi.mt(@/v)

ontent was investigated as descri above.
adjotanbod mgiregarde@at® (eovit gotein wvel waolyiray-dedd bodesctibed above

orage .stahility: ~After one week's open storage
W*S}%oﬁ‘&’?@%&?w céil?‘}/eh{}n‘i‘tq?‘{ JloRHEING 66 (PWT Wotrousd 1dPomale The
agptétel dohdéht whiBveRighiell 0 dRLAPAT £dvé.r om the
reconstituted powder had around 2.3% aggregates.

Thxt folpwingaggregatesantests veroektgioedifor s 810r4ge stabmlithis'

stability),.the solution prepared fromthe o
o © BB opt {ekts Sosiuirasgt 200 ficthye it SRIGRogRd 40°C (forced

ag@rRg %fa%ﬂitj?e REGUIHOR preparedVrd iR thelre@BishtiRutBPPoWder had around
storage at 25C (3 nonths' stability), the solution

pPapangmiesesi r om t he reconstituted powder had around
0.,8% and. 1. 4% agqgregates re tively.. . After 3
* nAeh S apoie SR o ot A gl G i Pyl a3 (oben
sgl mbhtRS! RAKIAGY)the $d1GBnt PR&BE Aotk Ithel r&GSnPRURET pdiafér had
around 0.9% and 2. 2% aggr egates respectively.
around 0.5% and 0.6% aggregates respectively.

o After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had
around 0.5% and 0.7% aggregates respectively.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.7 pm.

The MMAD and FPF of the powder were determined as described above,

e The MMAD of the powder after spray drying was 3.6 pun, and the FPF was 58.0%

in relation to the powder capsule weight,
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After 1 and 3 nonths' open storage at around 29%

' Br hum dit d 25C, th luti
BBV EB DL onst tut bd powlar had ar ound 0 9L ARICHITS

30 aggregates respectively.” After 1 and 3 nont hs'
y and

open storage .at arqu 43% relative air humdit
250 SRy 2Briak pEh 0Pt LTI e Qe stalenine
owder had around ates
Pespect ively. WO g&o%ﬁ?%&&ﬁ%@%%gg/ 004808 -95
The MVD of the powder was determ ned as descri bed
bo T .of .the powder after spr ryj Was.
45 et SooPraned Aok e BT ere Rl oty i At L g glized
wakr GOFE higPESr ABRYE7.5). TehMYER Bp bRRNDQVRE rrrélgjutrg TgIGl with a

spray drying was 4.8 m and the FPF was 53 n
congerirdtion aforouns P erg/wh fauivdatedinghipH S@lvomedhiyiidige béffer

Byl e 2 S R0Vl elpiteu i 3G o ot ung

7555 to 4 $6hRE G NS0 WRI EhihES BbtREd iséuuﬁé@emﬂaﬁéd;argi)md %gootﬁ h(w/v)
. e

dem neralized water (wth a pH of around

adjayant ot apiTimenlifd3% §64) plotginend Wsisprpdnicd as described above

i f 8. 1yl f | '
o R Aein ICU B udhitele PENTH 1 i e
agpRelact ¢ontent wab investipaicd ek dedczibed weiver (Wi th a pH of

around., 7.5) to a volume of 150 m. The thus_obtai ned
Thefollopane aesreaicfonteaisovme obtapgddenifssforage sljiitvant or

. | ) 3 3% ¢! j : ay- dr i

et ek g5l Mollee B 1% BetBfe MR SuRRRY 4B forecd
atstmagei subilkidyy, the sodutidn prepared frdmOthe pdbhstinlieé powger tedakeund
content was investigated as described above. The

f oP PEHFEASSaggr egat e contents were obtained for its

t taahi L, 1y ' .
S SR ol AoV S SR B2 o
s Batnohihsy ptabiling, sied wélition preppredefiomr then rebunstituted powder had

reconstituted powder had around, 2.2% aggregates.
A@f%ﬁnaﬁ-%an O-ﬁg/hi‘g%@ga%é?%ﬁgwﬂy-ar ound 29%rel ative

ai L diat S, J: b :

L L R L
aBomodth®’. Stibiity}, theoSolatigr pophed frempthe trevistitutedSpowder had
After hﬁfq%}d’; gpft hs' storage, a} around 43%rel ative
adFouRd i Ui aggresplss &rspectively.

The MMD of the powder was determined as described above.

¢ The MMD of the powder after spray drying was 2.6 um.

The MMAD and FPF of the powder were determined as described above.

¢ The MMAD of the powder after spray drying was 3.3 um, and the FPF was 58.9%

in relation to the powder capsule weight.

Spray drying of a 1.60% (w/v} LS90P 0.20% (w/v) tri-isoleucine
0.20% (w/v) IgG1 formulation

4.0 g LS90P and 0.50 g tri-isoleucine were dissolved in around 220 ml demineralized
water (with a pH of around 7.5). As the next step, around 4.864 ml pure 1gG1 with a

concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine buffer
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3 nonths' stability), the solution prepared fromthe

ed powder had around 0.5% and Q-
wa(ggg(gzyt@g%respect ively. T MVD of the po 18%’5/;@\%8%5/004808

determ ned as descri bed ab The MVD of the povvder
after spray i ng was he MMAD and FPF q
W&‘ée@ é%ﬁhmtﬁwlta&ewhz%a’a% brigh pfrlﬁé around

dlukBSr ES’(Y‘%L? i thd ﬁtBﬁl@é{ s@ﬁt){({uﬁ&m YRSeddrud® 1, %(?”9' (wiv)

FPF was 58 |nre atl on er caps
adgmagh br MABIXCBEE). IG%QQJW)PﬁBteEPBﬁkDB//aQ@[é&BQﬂned Qﬁdéiprlhgd above

of a 60/ LS9QP 0. 33%
Wﬂfl PPEEﬁUeﬁcq 1 3% {Pmipige; aig épwuq)%ﬁqoaﬂd 267 g'/b. The
Féc%ﬁf@npw%)mgeétl hfeﬂ%@hi%ﬁb%a%@&e di ssolved in

around 140 demnneraliz 5 water (with a pH of
The tolinding @gregm cohtentsevere sbitejned fordtsstbrageS&dility: pur e

h
1|° %Fmvgafee‘a%krﬁcgg%ﬁp tegag%'f@ nﬁej ﬁ‘?ai%tf‘fed?lﬁi‘ Hh‘? 'fye?“‘{ﬂ ¢ G (forced

\SkBid o U, A 0 e SO B
m2.2%7 hgeregates. obt ai ned sol uti on contai ned around 3. 00%
o Goktiek 1 o803 i el Sloraiet bR T8l o Mg A 237 Gopen

o@ 191)611199’9 sthbiliB), AR SIEL gf?al%ﬂrfn;ﬂ'lq}% %coﬂﬁt@cﬁféﬁ powfdbr had

. The aggregate cont was | nvestigated as
d@mndl@éd’o amb@é% mgamsk@wﬁgeb/ggregat e contents were

ot'ed IS storage stability:. ne
odfer 25 Aguorhs” soaef vyl 2304 it i bRl and @S 'C Topen
(BomeRlls ShRAYe st @fthtidd Ylepalcloral e Ir&%nmta@arﬁ&wder had
fromthe reconstituted powder had around 15 %

agtpuegat7esand @f%eﬁgg&egam r@peddivelys' st orage at around

% kel |ve LI d|t nd, 25 3 nont hs'
T MY of e Yo Rl wi R e esttres ABE: e
o I TRENEVIDL SEUtREIp iV @ fter e @?ﬂfgﬂ;ﬁas@ Dimand 0. 6%
aggregat es respectively yA ter 1 and 3 nonths'

Thet MMAye and FBF ofithe ms%er weredetasmiricd ab dedcdbed/abave. 25C

+ { PBRNOAD, GrBR B iereBb Pmeisigtes 5 G andReFhEaR o%

lr&aﬁgg&@%tp%wdé@&@aﬂ&wm- The MVD of the powder
‘was determ néd as descri bed above. The MVD of the

powder after spray drying was 2.6 m
Spray drying of a 2.833% (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:




10

15

20

25

30

The MMAD and FPF of the powder were determ ned as

Wi§ 5664/ Pedoabove. 25 The MVAD of the powd
spray drying was 3.3 m andythe FPF vas S ePGhlERb0s/004308

relation to the powder capsm%_e wei ght. Spray drying of
a l,60% (W/eg%s, LSO0P 0. 20%7%\{)v/ v) tri-isoleucine 0,20%
* (MY angaresor ARATaOBRSC T 74 %0 rejativsonip huridity, swst 40°C (forced

B B! SR o 25U 200 s o e
néxi’ sg@pgatex ound 4. 864 nl pure 1g@ with a _

ST ARGt st i So B b e
P 0 08.. =97 i al .
i o A e sclfided Rfepbfe o g - bad

7 apunt@. 86 wod (1580 afgrates méspedthelyt hus obt ai ned sol uti on
cont ai_ neq _around 1.80% (w V) 9dj uvant or matrix apd
55501 (@RA )by slosagsrd aypyad 3 veiplative al hysudiyswd;Zse (open
aho . aanl | = ' L
TP SR, R Qo gl orh gh re BT GOy had
wasound Vedth agrhd.6th aprapes réspedivabove. The fol | owi ng

at.e contents re .obfaiped. for its storage
TRFSIT ot fre PoRFE ndienmingd & Bivedbiviege at. 7906
i . . o t
r alhativ® §the E%méi"aﬁ)fr %&pﬁ{éﬁx{é@fﬁﬁm st orage

stability), the soluti om t he
TheeledA Diand FEB of chedmiwdeadere deterohined a2 Yesgbedgatves. 10

+ S bl S R FEbG e 5 £ n, a HlF is
A B R A P pect i vel v After |
ﬁnd_ 3 tm)nt hz‘ 2stcorage at aroutnd '43% rg! Iaititv;a aitL
col USPEY BPapar 5a R PomEhe TSR fr e i

15 around 0. 7% ang 38v/06/apQANRIRSfiGsPect i vel y. The
MWD of the powder was determ ned as descri bed above.

The MVD of the powder after spray drying was 3.2 m

1305 VNPT HR! o DEBRIEL, e IS TRy 0

degifidrilgzedaated-(Vithla FNOF rbend™FF). WRIhSRex® Yep Zourdl 4.864 ml pure

relatjion to the powder capsul'e weight.

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 I at an atomizing air flow of around

0.67 m’/h. The aggregate content was investigated as described above.

The following aggregate contents were obtained for its storage stability:

o After one 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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Spr ay dryi ng of a 2.833% (wv) LS90P 0.166% (w V)
W5 3316 '”e 0.33% (wv) Ig@ fornulati ?&Tdﬁz‘ﬂ)o%oﬂsos
an im

LS90 g tri-isoleyg| ne were dissolve
around 140 n1 dem' neral i zed wat er (vvith a pH of
nd 7. t he next step, around 4. pure

5
ervh 3 3)am€’éth& SHIAg oo Glotalativeei I@m@ﬁmnd 25°C (open
d f
et S Stablled, Bk SofBUdE ofarcdl AU oRifsliBfed P&Egpr had

wedtremd O( Wi tahd &.6pFagire ks uagpedtively.t 0 a vol une of 150

Tgl Me thus opt ai ned sal ution cont ai ned 30 around
ewaﬁ ctgrmined 75 desetied@bawe, (w v) protein

”ﬁeﬁ@ﬁdﬁsgftﬂé{]b %&ﬁ%ﬂeﬁﬁrgﬁgﬁ&@b& %o?nggl ﬁgWIaltP fl ow of

application 0 one

The MIMAD 'cﬁldﬁ*PHﬁf/tlib pokider ages édéerhtnsoRtdRRdribed ghove.
i nvestigated as descri bed above. The foll ow ng

* agdicéd ebibe pawdensies sproy dryiegiwhnb. litng, avd dhrealtf was 39.6%
st 2005/ 113007 . RCT/ EP2005/ 004808 -98
?Pélétghﬁom% e GBB%’H‘%& oel1 e at 75%relative air
hum dity and 40C (forced storage stability), the
solutign prepared fromthe reconstituted powder had

ar oundSPreY 9using e 2486w VAISP M3KhwS) ﬁtmolﬁycme
storage at around 023%% {)V?/IIV? %/(%/lefo?rhﬁlaﬁ dity and 25C

(open 5 3 nonths' sta € solution prepared
fromthe reconstituted powder had around 0.5% and

s B LSS MO T S Rirroinsoine avest Hipsolked Smarsne 250 achesmgeralized
wﬁt@p@ﬂth SpHRRLARnd fit i ddd ﬁin)asorﬁ(ﬂﬁaaﬁ OA Lk ﬂg)ﬁ%{@pé{oﬁ 9.73 ml

fromthe reconstitu ed powder aroun Y0 an
pwe &9% hyithagonestrabispef aioved ¥02.8 Gnghimd foviviDlavéd mmepIﬂ) dvgleeine-

iliee Pl LPE JgREg ISk fietrg el Shebatfed RE AR Mar A ppater
(vath 4 b1 oPROERA 758 fLa UHRE BF BOCI A ST RS dﬂ?ﬁﬂem%n coim?ned
MVAD of the powder after spray drying wa .2 m and

arpysl ForRwWinsadpsanber marixendt0. i (w/W meotpmmé masaspmyk@ed as

8@6%9@/0% Bt e bngin s 3 30 Ry O around 0.7

m¥/hrrhd spiegate4onidht Wad iBOGHaBd a@déb&%b@i dboive.i sol euci ne
wer e dissolved in around 140

o After one week’s open storage at 75% relatlve air humidity and 40°C (forced
storage stability), the solution prepared from the reconstituted powder had around
2.1% aggregates.

e After I and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.8% and 1.5% aggregates respectively.

¢ After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 0.9% and 1.5% aggregates respectively.

» After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared
from the reconstituted powder had around 1.3% and 2.6% aggregates respectively.

e 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 1.0% and 1.0% aggregates respectively.

The MMD of the powder was determined as described above.
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20 dem neralized water (wth a pH of around 7.5). As

V@'@%O@ﬁ?b Lep, ar ound 4.864 m pure [gGl E/{:iasplekﬁo%o%ﬁog

concentration of around 10 0 ng/ M fornul

6 glycine- histidine buffé €§ee Materi al s) were added
and diluted wwth dem neralized water (with a pH of
*arBieddMD gf the powdeigifignepray daydee whs 3.4hen.t hus obt ai ned

] i ned d 3.00% '
G A e L TR A
o ASTHIMMAD 8¢ tiRBRVRcM AR spRp dHARS \N‘a§13.@fpr1]ﬁ,3’aln9'ﬂ?e FEF #hs 8%

atom zing air flow of around ™ 0767 nB/ The aggregate
cdnrdationfashe povedsr camtledveaghtdescri bed above. The

oL PSS RS 5 el S ren
e (R LAt

r ebopetvddrehesdlepwsigier had around 30 1. 2% aggr egat es.
After 1 and 3 nonths' storage at around 29%rel ative

air humdity and 25C (open 3 nonths' stability), the

sol ut isgfhyra;ﬁag%?g 295990 Lhe) E@%@%Ié@/&lgﬁ&g&l’/&@%ﬁ@d

around  0.4% and 0. 5% aggr egat es respect

2005/1 1 3 007 PCD.BP2005) pfsfosmula@én After 1 and 3
nmont hs' storage at around 43% relative air humdity
and 25C (open 3 nonths' stability), the solution

8.8reeDRI(Fdard @5 gl HiSisbIREARS ivkicldiSY I RAWH aford 380 31 neralized
0.5% and 0.6% aggregates respectively. The MVD of the

walstitraith sal of araingi7d0 dn asultresanic bathl Adibe aext ssrp;] Foand/ /73 ml
' 4.2 T .
pidk LA Glng Bl SPL BN 1 BRIAE Phrbuda b pr rvcine-

histixtine buffdh ésedNWReribls) herd addidr adf HRted BridY demiticndiz¥@ Svater
6,1 and the FPF was 39.6% in relation to the .
(%ngl}l of apound &S ghelumeef 390 g Thethwgokssingd whgpmcontained

0 P 0 ) doir 490V EUST DS 6in U3 3Y ;
USRS M, DI SR 1 oo
dc}m_ilmrc]ioﬁbssﬂ Wt?chpjali:caﬁgﬂ k7)ﬁ gylaﬁé)ﬂrdt afl lam'rm'emg I aiirzt%ﬂw ﬁf\azsand 0.67

a 0 arouna ./. .In_an_ul trasonic at h.
m; eﬁtmgpaa@ﬁoﬂ%%www? gatgql as i@%ﬁﬁ%ﬁ%@&@a with a
* SUIE BE iR BpenPEBHAP ol 130 HE ail RUMNIBS B0 WS (R
astragielstabdlity itichsoliginremrédz fomwhe srcongtitattd pawedd had around

ag%t;fd 7.5) to a volume of 300 m. The thus obtained
soi*ut PR ai ned

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open
3 months’ stability), the solution prepared from the reconstituted powder had
around 1.3% and 1.5% aggregates respectively.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.9 pum.

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 drying of a 2.9166% (w/v) LS55P 0.0833% (w/v) tri-isoleucine
0.33% (w/v) 1gG1 formulation
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around 3% (w v) adjuvant or matrix and 0.33% (w v)

' was spray-dried as described |
“{a{%g{)ﬁégﬁb@ of cylone I1 ai n atom zi ng ﬁ&@&&%ﬁmog
around 0.67 20 nB/h. The~ Bgregate content was

I nvestigated as described above. After one week's
open storage at 75%relative air humdity and 40C

55 OLC 0Pt 9L Akl Mhand e bURAN B SRBLEF 260 m

reConstTt bt
dagigeataddewater Nltlﬁzi pH oa?rafbuﬁd IPO9)t AS ‘theSieRE ﬁg@ addund-BB HhBpure
nont hs' stability), the solution prepared 25 fromthe

Igdcwiht 3 m@a&w@ﬁ aryad dP3$nastmisiymnlated. inog pH 6 glycine-
hidG8hE FARES (%egéﬂ?ﬁéhhl\éﬁ e ad@dbgrgd ghhgi'tgg ¢ uﬁ“&% %rallzed water

storage at e SO
(vatteppH ed afouad7theo 4 e@loﬂmtolf 800 ad. Tievtiey omaidedambmﬁuﬂl doned

and 5% egates respectively After 1 and 3
R A2 (T AL IO 3o hh v/ e ) vy peey-drid as

dSefibkd Cfﬁb@v@ Wtﬂﬁa?ﬁgc.:ag% ggbiflgﬁe 164 %%‘dﬁl%@d&lrﬁ@w gg atdBfld 0.67

around 1.3% a egat es respect
m#ht Bire dggaemdteTontent Wss ingestigaigd astlesaribedubot8% r el at i ve

i hum di d 25C 3 h I
« SR Ykt P FtP@(&g B dS7 EQMEYS glmh@amg'&mé@ gy Goreed
ad slabRie Rk b1i% 39%5&?&?&81% tﬁ@?&@ﬁ%itl}g@% owJJ}qlaE{'&R,und

of the ovvder was ned as descri ove.
ZGGM&ggre@te.‘sW PCT/ EP2005/ 004808 -100 The MWD of the

» OAHRY P e Pl AR S erHBYe A DU P8 25 Cgpen

MyARoRhst BEbitgydele aitddn gﬁ?@ﬁéddﬁéﬁhqﬁe WeSnstitatdd (ﬁﬂﬂ:r had
the FPF was 58.3% in rel on to the powder capsu

weraghnd 0.7 and . 8 apgesgats téspectively age at around 43%

v um d| and nmont hs'
THENRID 5F o ¢ poy 8 st ?%%‘?%"’g‘ﬁg DS EPE was 59, 6%
el ht. Spra
thFﬁ‘éﬁg“;héﬁ%‘%%é&%ﬂWLs BRI )

TherMM&BIaedEPE@fﬂﬁp@vctes%(e\/deve)nni@@lasﬁescmeéabm 8.5 g

* TR AR OF e deiieratiar FERGUIRR S 4 eh o DR ISR was 58.6%
anp&{h@lohéme v@eré&ggﬁl %%r%@ bath. As the next step,

around 9. th a concentration of
around 102 8 rrg/m forrrul ated in a pH 6 glycine 15

hi stidine buffer (see I\/tzal;é%ri gl 3) wer e added and
diluted with dem nerali r
Production of further powders according to the invention

Spray drying of a 3.33% (w/v) lysozyme formulation

5 g lysozyme were dissolved in around 140 ml 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 IL

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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(wth a pH of around 7.5) to a volune of 300 m . The

ed solution contained around 3
“26?39/2?@8? matri x and O. 3§g%(vv/v) pr ot ei nﬁgn#pébosmmgog

spray-dried as described ve with appli catl on of
cylone Il at an atom zi ng air flow of around

defpmpinedrpedeagiahed pbowue. (et MMA Rareasi 10 eg, @@ﬁ@d}’%&was 70.4% in
r er one week's open storage at
r@@%rtb Pﬁ%o\?@%ﬁ?& Sﬁl eﬁl{ty and 40C (forced storage

stability), the solution prepared fromthe

reconstituted powder had ar ouncgl 4% a(}}’gr egat es.
After 1 and 3 rrépﬁaﬁérmgef%\éQOéx(Wév)&aﬁ% 43% rel ative

air humdity andy tablllty) t he
sol uti on prepar ed ? @f’ﬁgs"zgm &%ﬂ[iat t%d powder had
25 around 1.3% and 1.5% aggregates respectively. The
ovvder S det rm ned as. described above.
9¥ND L%E?/d; gyet H@S% asgd 289 gk Jerpingraliged ggtep (witha pH of
T M e USRS
ar %%dulﬁ%n@‘ R&tﬁ A@c’cﬂgs&xth Igol\?\g 1?/5 desS added and

descri bed above. afte
diéii’@d Wghv@mnderdllzcd veater (with #FPH ofaromdl 8%) tB6 vx)‘mme of 300 ml.

lat %{\;(\} ngg\l\rggg}e}%g %l%eae :ﬁgﬁ%t&pd |3§8 %étgcz%/pﬁggatlon of

cﬁmﬁﬁ% (vv/ v) lgd formulation WO 2005/ 113007
PCT/ EP2005/ 004808 -101 8.75 g LS90P and 0.25 g
The residyg] apniomst wenient ives olotermined sy dessdbaBebene. After forced

Stneg% QE{ Qdﬂlt%oqld r\éﬁ%&g ﬁ.‘ygl tfhﬂe %cl??)% 1tu{e8ar o\%lelidli;] 263160%1 hosomer

congune enb2 at/a CDhe MMD oLhe pbOdeSwhDddtbmiined s c%s@ﬂi)ddrhbav@ Hhe
l'ycine 5 histidine buffer (see Materials) were
Ma@e@f gedpewvdat was 9 mlmemmeMMAIz e@dmaPEro {hsi pewder pwere

AR ofiihen sho B e VRD g iy gt F v 20,7% in

remloﬂ?dmle oMdek Qpdddasephy) protein and was spray-dried
as descrl bed aBove with application of cylone Il at

an atom zing air flow of around 0.67 nB/h. The

t.ent | bed ab :
107" A are AR TN PO TP k] Feledfire e i ¢
humi dity and 40Q@.$3%1(e28 lystanadamulabhl ity), the
sol ution prepared fromthe reconstituted powder had

around 4.4% aggregates. After 1 and 3 nonths'

8.? g%;s%@f’ 238 laé ﬁgﬂgciﬂg’ %’efeedi?goil%ﬁ iff iafouﬁd' 5}38 Hl%leﬁﬁgerglagd water
(with a pH of around 7.5) in an ultrasonic bath. As the next step, 1 g lysozyme 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 IL

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 pm. The MMAD and FPF of the powder were
determined as described above. The MMAD was 4.1 um, and the FPF was 29.0% in

relation to the pdwder capsule weight.
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3 nonths' stability), the solution prepared fromthe
W@gousstizpuyed powder had 15 around 0. 7% apdT@:E%05/004808
aggregates respectively. Thgs MVD of the powder was
determ ned as descri bed above. The MVD of the powder

ft FPE of th
o oder SHaf drilhd P82 48% Gud) oot (s d B Sl
of the powder af 088%SPraMysizyingdor@sattbnd gm and the

FPF was 58.6% 20 in relation to the powder capsule
wei ght. Exanple 5 Production of further powders

8. ?S% E§§’(?lﬂ @nd 9 réﬂf—léoﬂ:\ﬁ L e gg@@@gd ﬂ‘[ Y0084 9ko ?nl%e%ﬁr(@rahzed

ySozy ormu atl on ozynme wer
walies Guitty @ gHi of amommm S)Lmoanrmtraise,mcnﬁﬂa |AsZiﬁ€| nwtwarp, (W Iybozgme

whbnedied Gid ATsteivlhy Aomisaratizsd Syt . d?&ﬁ % wHngeDs) 0 o
V(mlme BreohhHe 'Fﬂ?:t I?l'ug‘ %ﬁtaﬁf&i %ltﬁﬁn%o@%ﬁ%{ et f ﬁés%gl&edTﬁbeove

descri bed above appl 1 cation
wrthsp}dmtlon'rmfmykmeléontent was det erm ned as descri bed

5 S BB (BT 8 GBI s T P AP YFD i forced
st6128¢, QRS sdhtiotPprapred lﬁ%nMH@ r&fon&t'ﬁﬁte@ g\ﬁ@%r NVRSa fé@fdﬁﬁl"ﬂl&ﬁﬁner

as descri bed above. wder was

- coptant RFADO % dhe NEVEY Of tlne ngwdewaméetmnmmzm&/smﬂw@‘bove The

/ 005/ 004808 02 d er cri hed abpv
MATR' VRS T80 o2 Betis KBS PAMATR o B qth her niy e
ddi@ntifie RQUESTH a%&%% gmf B pil )
(Wv) LSI0P 50, 33%(% @g@?ﬁ% ?‘b%‘p ae?fpgﬁwgs_ %’0%/% n
rela§o0 R the pewdesspbnledreight.ar ound 280 nl demineral i zed
water (with a pH of around 7.5) in an ultrasonic
bath. As the next step, 1 g |ysozyne was added and

di | ut ed vvns;ﬂa}d@m fadﬂiﬁﬂ(%g%ﬁlcﬁdﬁlﬁ%rﬁm‘l’dﬁoﬁf around

7.5) to a vol urre The thus obtal ned
sol uti on was spray dri ed as descri bed above with

| SR 98 e 05 L G ABOR s oo o0

arb@fdC®Y) and diluted with demineralized water (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 II.

The aggregate content was investigated as described above.

o After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 4.1% aggregates respectively.

o After 3 months® storage at 25°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 4.9% aggregates respectively.

o After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 7.4% aggregates respectively.

The MMAD and FPF of the powder were determined as described above. The

MMAD was 3.9 um, and the FPF was 59.0% in relation to the powder capsule

weight,

Spray drying of a 3.166% (w/v) LS90P
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storage, the solution prepared fromthe reconstituted

wowdes/1 tmgg7a resi dual nononmer content of @’ég;lﬁﬁ@ooy@mgog
: e

MWD of the powder was detergined as describ above.
The 15 MVD of the powder was 4.0 m The MVAD and FPF

of the powder term.ned.as descri bed above. The
MVAD was 3.7 mﬁﬁ@%ﬁﬁﬁiﬁcmn ﬂn’?‘%}?ﬁoﬂ relation to
t he powder capsule weight. Spray drying of a 2.66%

w v)_ LS90P 0. 33% (w/ v) isoleucine 20 0.33% (wv)
H7y8 @A H0Ps wenn dissolved 18 appugd 1490w daminaraljzddswateucvithea pH of

o588 7080 Y68 B SERU9:0% Bl DL e Sl wi

_demhimenatixéd statp,(withga Ipyis of yitendvalss) wdgedlvadoflil 5®ngd The thus

W 1 h g(ﬁjrén,neralized water (with a pH of around 7. 5] to

obyfaingyl spHEtigs Wosspseihdred asdracribed gbovs withh applisation efswlangdl
s d j Ny pplication of

TggIﬁ%gfnf\éé!liiél &gl'tl' e“@i?ﬁ%ﬁ%@%ﬁ%ﬁ%{%@%@gﬁt was det erm ned

o asAfie Sanoirhst sadrayeat 28R hontbehtatslitgy, aBkEsolhitish prepared from
soj ution _E%e ared fromthe reconstituted powder had a
r 445 st der fiachronpd 67y aemegAtoR ReSPRAVCHE t he

P I & ' 0 B -aboye. e 30
or e METME AR BPE E R AT BRI e sclitpgerd & fom
paheteconsttured statder ihd edurd 3 98saiordatts abpe@ivelthe MVAD
was 4.1 m _and the FPE was 29.0%in relation to the

* povikfe s Tmapshs) sfores a0 C\dmeisy stebdity), the solution prepared from

P ég)]ﬁ%a 5 ) ' 6% (W v)
ngéolgg%gggj&o( vV rP Erlcli‘gli%so lieﬁéll %&%&é%}é} %&%\7 "lysozyne
The MMDabf the Bowde wBOdetemnided. ag desdribied albeue i Tiee WEMP of the

in around 280 m dem neralized 5 water

P(((j‘\iﬁfe? (r)]"l"a\alsegﬁ - akhsu FEMALS and (FRAY ofi the pewider weag Wetergined as
, I d j |
oS PRRSh Ay B [, B 0830 o e

p@wdey ohpsuRe vadigid00 nl . The thus obtained sol ution was
spray-dried as descri bed above w th application of
cylone 11. The residual nononer content was determ ned

as desay ~ At I . he
So ut: oRrBr RS2 SO APLEST o SR I g
resi dual nonone.166BNwen) calditodin. Bfmuldtien MVD of t he

powder was deternined as descri bed above. The MWD of
the powder was 2.7 m The MMAD and FPF of the powder

- 4980 £ LS90P and 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 II.

The aggregate content was investigated as described above.

» After 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.3% aggregates respectively,

e After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from
the reconstituted powder had around 3.6% aggregates respectively.

e 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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deterni ned as descri bed above. The MMAD was 3.6 m and

58.6%in relation to the powd
Wﬁ?gﬁ?flgi@?%r ay drying of 1%3 33% (W V) cgf: @2@%’604808

formulation 1 g calcitonin s di ssolved in around 25

E‘I dem neralized water, (with a pH of _around 7.5) and
Tae 1M it Pﬂ%’ﬂ?rn‘éfﬁ%ﬂPtfgﬁl%taé rdeewheﬁ ahopey B XMDnef the

ng?gr 9 3 V’?llleu dni*’dlzé 1-; ol'f‘letgg ga%gsbdgp %r@ %%termined as

I'on vva spray rled as cr

deRAbécaHove TS MBYADNRas 4.4 piend g8y EERGRS 49 Qt%:—‘ﬁlt reld@8n to the
i nvestigated as descri bed above. After 3 nonths'

Pewdragesula waighlC (3 nonths' stability), the solution
prepared from the reconstituted powder had around 4.1
% aggregates respectively. 25 After 3 nonths' storage

at 25Gray aBitd & a B8 (Wi LSoUING,33% (/i ifi-iBsleRahe d

from the reconstituted powder had around 4.9%

aggr egat es r espdkliove(w/v) calgitesnin Brimplatipg’ st or age at
40C (3 nonths' stability), the solution prepared from
the reconstituted powder had around 7.4% aggr egat es

4266 pgcLSMA ynd TOSO MyRidi-BolkubinE Wfaret h&sdilwwleh muﬁd 140 ml
deternm ned as described above. MVAD was

AP oy G Te P oG )i i LB RC DGR Che next Step,

O Joks o1 85° adaRLRY, B EAdaBL il RO WA kB of

arpahd i7t5 1o ra iﬁcdurmallodtliSO i ThHe(Qhgs biIB8mEd weludonl ives Glpregreldriad as

a&ro 140 rﬂl e]em nera%,< ﬁed ter (wwth a pH of

SPERHADS VS Vith aRpligation g eylQy 0.250 g cal citonin was
H@ @coﬂténﬂ%gane&fgateﬁ agﬁgﬂcﬁ%@liﬁozr@d water (with a

around 7.5) to a volume of 150 m . The thus
. obdtfmr Fadogbd’ starage zw&SS §b(r3ay19nths’es¢hbdsty)j eisscsahhtem rabeared from

Wit TR RS acaeS bafoRhT At st S MRPEAReR: ront he-
. Stfﬁféilgeméﬁth@’ s@&aé atENS meHRdIistabin V\%)e tﬁe'k%llﬁﬁ)'n%ré&?ed from

prepared from e reconstituted r had around
3 e teagrytibuyat psvdee bakabind % aggregams eespeetivelyt hs'

* bSO oty Do MRS il s iR from
3 (B REAL R deP ARESDINES ¥% aggregates respectively.

The MMD of the powder was determined as described above. The MMD of the

powder was 2.5 pm. The MMAD and FPF of the powder were deterrnined 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/m! 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 40C (3 nonths' stability),

Lon prepared from the reconstit
%@goﬁtﬁhg?4 6% aggr egat es respectlvel y. %@%@%}?@ﬁ{msog
the powder was determ ned-” 4% descri bed above. The MWD
of the 15 powder was 2.6 m The MVAD and FPF of the

vigb\m&}re eeze digingr The byphiisatd ee dydpbilisad ovthe 2RneialyNDneans

dth FPFWa 7.3%in relation to the
0%53'38 “r@ﬁ*ﬁﬁeét&é ‘i‘i’:"r Sing of a 2.833% (W v)

Tmsa@@e@ataa&@ténuw m@@d@u@d AQlescHbel aBHR0 (W V)
calcitonin formulation 4.250 g LS90P and 0. 50

g
¢ sﬁdteémnfeeekesr epatli stersigead 750 aelativedail A0midity and 40°C (forced

th
PSR GE e TeThytinst Boih B fadirtbadiemd
m@gvswwegawg_ diluted with dem neralized water (wth a
pH of around 7.5) 25 to a volunme of 150 nml. The thus

* olftfier wad depls aqniibratimn andr fayr cheeked dary steager atb¥AC atheselution

: . £ ol
et s Sn S Rl s e e e 8 BB SR e
o SIAFFeRORe Bhy’ S vAQUBINRIY IRl fost @@éﬂs” HM) storla @aﬁ@“@t tlﬁ'rbolutlon

prepared from the reconstituted wder Rad arolnd
m@g@r@gﬁwégcmetstp@dmov@mhamundf 12e0% 3ggropatess’

storage at 25C (3 nonths' stability), the solution

prepared from the reconstituted powder had around

3. 6% aggr egat eﬁrde@é@@@ﬁg'éﬁlzw% (AHahanitopnt hs' st or age
at 40C (3 nonths' stabi |Itgé the sol ution prepared
from the reconst |Q%'t6é‘c}’/‘ﬁd b forrmdationound 3. 6%
aggregat es respectively. W 2005/ 113007
PCT/ EP2005/ 004808 -105 The MVD of the powder was
2.2eganminied wase dimd:veidtiachrahﬂvm ml demiéaliobd twaeer (pathcepH of
8 m _The MVAD and FPF t he, powder were

arfia o) AE SO RIGD bY i1 b ARG of apqund 109
meafl igukel 1ﬁ’\@§H4§ éﬂ;r}uﬁﬁin‘?et Bvﬁ’ﬁar g&stl\b]%g %ﬁ"‘@ﬁs{ diluted w1th

capsul e wel ght % LSO0P
de@ll@@%z(ed//wz)tert GWlth 8 q»lHeuﬁ amoend (.5) 66% onten) of aDang/oni Tihe thus

o GhP TN An SRR ol S LS o

pr%ﬁf [\]ﬁ/ee(s\r/]delitit‘ibtit?g? esmﬁ{e%mdzﬂ vRals, | dd AasUfrédzB iR Gis Riddtibed

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:

» After one week’s open storage at 75% relative air humidity and 40°C (forced
stofage stability), the solution prepared from the reconstituted powder had around
34.0% aggregates.

e 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.

¢ Afier 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




10

15

20

25

30

0.250 g calcitonin was added and diluted with
] h#zed water (with a pH of around
“\%%@fcﬁ(’biso m . The thus tai ned sol uti %(%'?QAEBI?BO%OMSOS
spray-dried as descri bed'é@ ve with application of
cylone Il. The aggregate content was investigated as
descri bed above. 137w ey 12§ 1 fompHationst or age at 2- 8C
(3 nonths' stability), the solution prepared from the
reconstituted powder had around 3. 3% aggregat es
228 Bk eleye disdflvet iiBarvond ' mb Hemiagealiadd Rar (®ith a pH of

PR Ao A Esb e A Beo AL 3760k SSPEORF ardund 109
nigARPREhhMEl Yn la_p’ﬁ B%!I;{cﬁneéligg:ﬁd]ﬁé bR (SeMHeri Q@dilute% with

mont hs' stability) ution prepare rom 20t
densipenbizddt water (ypivhved gyt lof draamd uhd) 8. D6y rof gt mg/ml. The thus

respect.i vel y. The, MVMD qf e wder was deterni S
O GRET LIS oA U R VR ET R Bt o)
pridD addikiBbuRfl 1h RSnRRUEST 21veNifls deldek i f8keaftied as described
descri bed above. The MMAD was 3.5 m and the FPF was

atge4%he hyopkilisaie orastlyophilisedpiovitie 2Rcvipls hyemaaisgdiff a spBula and

phPERieBe G EReenioe BRe 0P orbeineils, BumE el i EHSE as
ddsortitadlabbesd in a pH 6 glycine- 30 histidine buffer (see

Material s) was diluted with dem neralized water (with
The following agersgaie contsntsiepre oblained fr iistosaeerdigbitityand

f - drj edsjn th . Of adj
« THERE SR Sp o RRR R TRrP kg S ASTie Rl A0 togeed
i BtoeaeTsRIbLDE), (RRCWMBCAGREHBHOR RCIERBRE 0¥d&ahad around

-106 vials before freeze drying. The |yophilisate was

| yophPESIEEHESi n the 2R vials by neans of a spatula and

fur t4 eat ed. SCIl ve, r t .
+ L LS 809 ubrnlingy RE°yR0RY s, TORR0R A5G g s

opeepared Kiosn theeeconbiitutd odider b dr@lndtd. 608 agifeghitasni dity

and 40C gfqrced S storage stability), the sol ution )
* pAdISEPBRIdEY B rpeumEL i four weeksodbrestonagel 2t GG the solution

2 9 . r ' AN .on and

R R SR A e T e
fromthe reconstituted powder had around 15. 3%

aggr egat es. ) 0 .
Freeze drying of a 4.5% (w/v) Coupling Sugar

0.5% (w/v) IgG1 formulation

2.25 g Coupling Sugar were dissolved in around 40 ml 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 sclution 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:




5

After one day's vacuumdrying and four weeks' dry
wHo0ege1Ajo740C, the solution 10 prepared pegiRidgs/004808
reconstituted powder had anggnd 12. 6@6aggregates

Freeze drying of a 4. 596(m/v? manni t ol 596(m/v)

fornmul ation 15 2. 25 nj t.ol were ssol '
TR ENTE é@ﬁ% 3R T VAR tl(%atrﬁmgngj apd 4 r% (Hgced
7 s'l_’ara eAéiaElfifér r\:ﬁé“solﬁﬁﬁpgreﬁ%réd @r?g fﬂe‘%?éoﬂgﬂ @gwﬁer had around

concentrati aroun ornu in a
6 Yyh¥oigemetest i di ne buffer (see Nhterlals) was dlluted

2 Ll ST SR i St S )
d
SO RS M B S 8 e

. (Wv) 20 protein, was distri rcial
* 2 R fyérains dagisdvaomsn fdr;eneg endl faue dveaks’ diep stordge it 48ah e solution

The | yophilisate wa din 2R vi al s by
né)éﬁ@%fg%mé Gomst laﬁ%ﬁy wdﬁfh@fafpw&i 2%, TG | 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% aggr egates.
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% (wv) LS55P WO 2005/1 1 3 007
PCT/ EP2005/ 004808 - 107 0.5% (w'v) 1gd fornulation
2.25 g LS55P were dissolved in around 40 m

dem neralized water (with a pH of around 7.5). As the
next step, 2.3 m pure 1gG wth a concentration of
around 109 5 ng/m fornulated in a pH 6

gl yci ne-histidine buffer (see Materials) was diluted
with dem neralized water (with a pH of around 7.5) to
a content of 50 ng/m . The thus obtained solution
contai ned 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
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above. The |yophilisate was |yophilised in the 2R

Wdé?bﬁ%/zg%ﬂzans of a spatula and 10 furtherpb&?ﬁ;ﬁgs/f}a‘tgog

bove. The aggrquée content was
i nvestigated as described ove. The foll ow ng
aggregate contents were obtained for its storage
st abRiims:  After one week's open storage at 75%
relative air humdity and 40C (forced storage
stability), the solution prepared fromthe

I €l OR6wilérudonthipiagdeshanatcantioalndttivd subbthite agd rae@ﬂﬁlﬁﬁatlon of
After gne day's equilibration and four weeks'

st or S¥fdpigpts mepnw% alslspsiongd.4 Prlinksd serchimoss @fﬁ’é’a%( 1ve selected
r eCORSH (c:] Hpwder had around 2. 6% aggr egat es.

After one day PV acuum drying and four weeks' dry

st orage at 4OC the solution prepared fromthe

reconst ,u ed p had around 1.2% aggregates. 20

Fr ee%ééﬂyf‘?‘ngcﬁvl\ga‘ZFhW?aﬁq?S% Bki ng Sugar 0.5%
(W v) 4l Jopugar were

di ss%’l%e?nkén(p]g:%%% écjlh(g)mrgr? ?%u&bs ergﬁsgbédlswat er (wWith a
25 pH4Add-liakaelGbi-Glusjacchasose lfmaliesyl ssrese) 2.3 ml pure
Igd with a concentration of around 109 ng/m
fornmulated in a pH 6 glycine-histidine buffer (see
I\/bt‘eﬁlil@éﬁ,hh%cgjiélﬁt ed wth demneralized water (wth

a pH of around 7.5) to a content of 50 rrg/m. The
thus obt ai ned soI ution contained around 4.5% (w V)

d| &t r&g na aaco om(fga?% glc%%gc rlgf: i %ﬁ} ff \x/gﬁtalm@factosucrose as

f r eegr-seléche@ds@derd@tickescri bed above. The | yophi l i sate
was | yophilised in the 2R vials by neans of a spatula
and further treated as descri bed above. The aggregate

T
cont AL daRc g@)é/r%stfo @ﬁfn‘f‘é ?ém\%%?zgg% E’fal n?ﬁe ?ther Qﬁ:éplent is a

foll owm ng ag te conteén

st or egeo-siralisabctayide, \Me{2RO5/ 14dt380ahdRaddhEFfé2E05/ 004808
-108 After one week's open storage at 75%rel ative
air humdity and 40C (forced storage stability), the

sql Uva@&by%&BﬁﬁﬁQ th" B b?ecraﬁﬁmsttbtyt sﬁaraa@%d Wadnas the
around 5.5% aggregates. After one day'

equi lactosatrossreontent it etlcastSsks(w/dn) pf ﬁtcu%@ombanO e pdveder.
solution 5 prepared fromthe reconstituted powder had
around 4. 6% aggr egat es.

5. Powder according to Claim 1, characterized in that it contains a mixture of

glucosyl sucrose and maltosyl sucrose.

6. Powder according to Claim 5, 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 maltosyl sucrose is at least 25% (w/w) of the sugar

content in the powder.
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After one day's vacuumdrying and four weeks' dry

4OC, the solution prepared fro
Wﬁﬁeggnsfltuzed powder had aagdnd 1. 5% aggr eggi@@”?/%oo“sog
2005/1 1 3 007 PCT/ EP20057 808 -109- C ai ns:
Powder cont ai nj n% a pharmaceutical active subst ance
artd Bowdmcrting o dHlaine koo edierdzed drmphar shangpspactive geatent of

ore i) ShaBOuRPORNALRSEARCY A it PRUTRLPY ot ger
(1 actosant imthe powderd O- | i nked D @ u- sacchar ose

(gl ucosyl sucrose); or 1,4 Olinked
A u-d u-saccharose (nmaltosyl sucrose) 10 and a

fur t hepds )%%&%Bﬁlﬁt to dne SOVHELs ACROE AP, k858 Mhde the other

characteri ze that 1t contains 1actosucrose as

sac cd:mrm@ﬁ iglar amatoi act, peptide, aisthetesugac e gughirmicohol, @Ipal}mner

2, act rized in_that t&tﬁger i}her excipient is a

m)no E’&%ﬁ‘é‘i“i@@a‘;ﬁ’ ¥Hly | actose and

saccharose. 4. Powder according to one of Clainms 1 to

3, characterized in that the 20 |actosucrose content

i lealfow@a@pccsﬁi%(th\}wirroB tkrea@a:g‘md waﬁaaeﬂne powdehedditionally
er accor n characteri zed

o ﬁ?gtanﬁ até%aﬁi“g 54, R0, i) %neol?eptléP a%a%wmgla% gagaciprdped

mal tiashht HéCiddntonal PeftidePRVEIRT idaREAl @ Rk bRarfdasduficdl active
characterized in that it contains further nono- or

di sa®staRiedes as additional excipients, preferably
fructose, glucose and/or saccharose. 7. Powder
according to Caim5 or 6, characterized in that the
t ot Stovaientaeodrdiviy ta3ClghlA0s vhamer@&t ianflarmilet @sido acid is
sucr,ose i.s at least 25% (w w) of the sugar content in
t he 'HORHEIS: WO 2005/ 113007 PCT/ EP2005/ 004808 -110 8.
Powder according to CQaim7, characterized in that the
respective content of

12, Powder according to Claim 10, characterized in that the peptide is a di- or

tripeptide.

13, Powder according to Claim 10, characterized in that the peptide 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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mal t osyl sucrose and gl ucosyl sucrose is at |east 18%

Wd\/&%y?{mbl?e sugar content in the powder. EEF%GP&B?%&SOS

according to one of Clalrrslilto 8, charact
that the other excipient an am no acid, peptide,
anot her sugar, a sugar, al cohol, a polyner and/or a

phar fEESHYE OF| ysuﬁérc §b¥%l€ﬁ avhieh rcontains  gvoleassr onec d dr G- Hipked
to C%a%blmr%e &H%) 8{& &)%gan'lsrb w&t Q‘l% 1@09@8 gw/gvc)iog a ggptlde.

addi t1 ona s At east one “am’n
one peptide as an excipient, characterized |n t hat
tHg ﬁg tional, peptide is not identical to

r hRdsT: accarding o elaing i tohatasterieed zpotkeértheacp&ﬁmt g tri-
to Gsgieidd, characterized in that the amno acid is
15 isoleucine. 12. Powder according to C aim 10,
characterized in that the peptide is a di- or

according to

t im 10,
o187 BB fpesiding to e Of R gL P, Plerdeisegid widhanih Fontent
one, oft he efdip 1§§t\’<§ﬁﬁ’dlne{t§)ﬁ| ﬁH&W@&l 5 &8k Hoe599, J(étrt/wfﬁféﬂg Bry mass

accordi ng to c aim 10, aracteri zed in

tri pepgbé dewdes. tri- isol eucine. 25 15. Povvder accordi ng
to Caim1l, characterized in that the dry mass of the
powder contains between 60 and 80% (ww) of a 1,4

O1b] Pdepdbr 2860 0iak A8 ®ne 86 ClHAL 148 1Q! cﬁar%%ﬁfed‘?n’?h&’tr tBe content
whi ch contains at |east one 1,4 O linked saccharose

deri Qfatltavaaceawl aefincasubstannstinbetveen 8d and 19964 w/Aw)wf the dry
|
char SAF SF e o et o P8I of PO REEA W Rt T v

cont ai ns betvveen 60 and 80% (ww) of a 1,4 Ol nked

gﬁchar(i)se WO 2005/ 113007 PCT/ EP2005/ 004808 - 11
déPi Reyrdes eacgprdings d)y ek Claimswhi toh 120 phatpererizad vreet%qt the

one el S SO om0 1 1

according to Caim16, characterized in that the

pﬁ?%owder %ccorc&mg ?o Br?eocl) g:gn?seI 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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18. Powder according to one of Clainms 1 to 17,

WEFLE%BETS et vaen 25 ;‘.lig 9. 9996 (w w) To ROHPYIS08

mass of the powder. 10 19 owder according to one of

Clainms 1 to 18, characterized in that the content of
pI4r Relkdartacearringde ope o Glwima h de 23 schgeaateriaed on dmt fhecparticles

75%&1\(/%%% &?t}ﬁ@egﬁ Mmet\%efolo%yd vvder and the sum

of t perce ages 1s 15 20. Powder

accordi ng to one of Clainms 1 to 19, characterized in
t_the pharnmaceutical active substance js a

b| r%@r@are%@r%ﬁerléEQn eomprisingop RAWACERIdNNG s o fdaims

of g/ 1 to 20, characterized in that the dry nmass

of the powder contains between 60 and 90% (ww) of a

conbi nation of 20 excipients vvith at least one 1,4

ARG SRS ST AEEOLE 2 FIRG 6okde rggirized in

derll\hgglve, and contains up to 40%(W/vv) of a
phar maceuti cal active substance, and the content of
| act osucrose, maltosyl sucrose and/or gl ucosyl sucrose

is at, | east 20O ofthed S t.he powd

and ?)hé {ﬂﬁ%t TYtheSHhs] aﬂ 1325‘? Ef"é’ﬁ"ce nt'dgéd |3§“°°“S
100%(%1@1011@12513@1&@&9& according to one of Clains 1 to
21, characterized in that the particles in the powder

hav eb)afdn krapisat sasehination of anbashonem 423 linkedwhseharose derivative
Ehacr sQ8ed oone aff cdh @l Taclfudbse PROAT SERSE e hhitosy

powder sudf‘&eﬁﬁ%l‘nbilﬁﬁ&? wite bt B 086 hehbB 8Bcipiedrlid dddolved in an
Powder accordi ng to one,of Clainms 1 to 23,

char ac P@YSOPEIPHOR/ HSPensid; particles in the powder |
havegaty HVARRABERLe had b kol r&%omﬁgﬁﬁgﬁ?gﬁé{tlé&%?e 1,4 O-

for rruI ation conprising a po accor 0 one
Cl ai ns linkedl sdcohRdse Rbivatidet d:mnbméd pithpaiiéasgoe ﬁmﬂ\ﬂleexc;plent

accordi ng,.t o, d,ai 1 to .24, characterjzed t hat 10
2) a pissobEH e dittesat SlidnmtuteAtien; Lessisebioveae piked:
an afuaRUSoluth/#sp@Riod USREMRhS Me excipient combination of at least

| one 1,4 O-linked saccharose derivative combined with at least one 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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b) an exci pi ent conbination of at |east one 1,4
j ccharose derivative selected f

V@%%ggﬁﬁg%%?actosucrose, glﬁfgsyl sucrose o?&ﬁgﬁ?@gypm&08
sucrose in conbination wt T | east one further
excipient is dissolved in an 15 aqueous

sol ution/suspension; c¢) if the active substance and

t el C i pat.i on, of .at Least one.1.4 0O

3 B Rn LR, ERGO O B, chRRl B0 i i Migqntent of
one Fattobesseex at Ra&ris% av/ey) dr Ssodusad cdnteriptdsetdithe solution
sol uti ons/ suspensi gn, these solutions are m xed; d)

t he YoMsRMSINIQ8HANLT-on cont ai ni ng the exci pi ent

conbi nation of at least 20 one 1,4 Oinked

saccharose derivative conbined wth at |east one

f B2t Methodeaccondirgnto @latn Cheor@achmeentizahln dat theet,4 O-linked
substance is, dried. 27. th@p according to ai m 26,
char SEERFFSS LGV IvEr R MiKBIGS ;E? SYspegee gugd maltosyl sucrose.
spray-drying or freeze-drying. 25 28. Method accordi ng
to Cdaim26 or 27, characterized in that the

pBar Methedt hemidingctoi Baisu B8t arboeadraizad birolthyi ¢l solution or

macr onol ecul e., 29.. t had acgcording to,one qf .Cl ai

26 t%lsa%l,smehtar‘gﬁc&fé?%%a% e g 04 seodfgrifipierably
S ac CRGHETEsRBKdry R dndRr lafuch @A AUFILAN x cipibntdVet hod
according to Caim?29, characterized in that the

solution or suspension to be dried contains |actose

o, BB 05eito LS A SE P Bl R FAGR R o

- 29 oflucflyl eh@bRCLRT hialsyl Butdsd id Be1aenent (volv) of the sugar

| actosucrose is at |east 55% (w w) or the sugar
cont@Rtenppresain the spiwiion o1 srspensiongp be dsigénsi on to be
dried. 5 32. Method according to Caim26 or 27,
characterized in that the 1,4 O linked saccharose

défi Mathiod eceaadiag o X aime3 4 kh@laveased insicnr the eespedive content of
mal t osyl sucrose. . 33. thod according to Caim 32,
charlaal%’cgwf $UAOFN ARG §IUCPHE SUEHORE 1HA! &"‘_Stlé)goéu(é’b’&ﬁf&ﬁe tsyear
be ol GRAUA i helshulii br fIRRGRIGAY pligagehar | des,

preferably fructose, saccharose and/or glucose as
addi ti onal excipients. 34. Method according to O aim

3%6.%e§1(3)d agcho% i%& ttoe (r)ﬁezoedeIIaurr]nst ﬂ;atto 3t5[]ghatr8£tgfl'ize%g ttl?al? ttheosfolution
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

is an amino acid.

38. Method according to Claim 37, characterized in that the amino acid is

isoleucine.
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gl ucosyl sucrose and maltosyl sucrose is at |east 25%

e sugar 15 content present in ]
‘%(y/z%%gg@?on to be dried. :f? Met hod accoﬁ)gﬁmogg/bﬁ&og
Cl aim 34, characterized inldfat the respecti ve content
of maltosyl sucrose and gl ucosyl sucrose is at |east

18 Mathgd asconding touglaim 36oeaemrenitedgu whatithe adibtional excipient
sol utign . SUS jon tq b ried. 20 36. t
ccolafngSligt HERReRPsd Ba " af (€ enfils, 37 adleld B g he
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