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WD 2005/ 112892 1 PCT/ EP2005/ 004806 87209pct
Spray-Dried Powders Contai ning At Least One 1,4
O Li nked Saccharose Derivative And Methods For
Producing the Sanme 5 Field of the Invention The
WO 200viesthi on relates to the use of novel ol i gagesehatbdas
/ m xtures of oligosaccharides for nmanufacturing and
stabilizing of pharmaceutical conpositions, primarily
g7209pomder s containing a pharmaceutical active substance.
The manufacture of the powder is done preferably by
spray drying or freeze drying. The present invention
relates in particular to correspondi ng powders 10
cont ai ning anti -bodies and a nethod for their

Sgré}é%bife@?bﬁﬂé‘s CAaraRUNA Gkt ORE1 UM e SabQialr¥R Derivative And
substance 7 active subStance preparations In aqueous
sol utions are subethedsKorPypducing theSamehi | iti es, which
can result in reduced efficacy or bioactivity and
]ﬁddbpﬁkqﬁ§§QOBOX|C|ty or intolerance reactions. This
applies both to classical pharmaceuticals as well as
The ihv@nfi@pidlales RCtheVigte bP nduEISsIpRSREh@IeAL iXi@res WISIgb&esharides for
ontai ning proteins, The stability of pharnaceutjca
manufgetilr% andy gB‘%‘Pé‘H& &§ Pb%was@tlﬁelsqomp@@lﬂwSapfl@eltlb(op%‘gﬂers containing a
nﬂ&%’tlﬁélca%ﬁ{r@ Butfantd) th(e midutfchiE of ?ﬂe&%cﬁ&cﬂ:@l % d&te ;9¥er415§! by spray
addi tion of suitabl'e excipients er nal conmo
dl'ymﬁnrert froetefdoyingx Ty prabeng ummmrz eﬂiatcmmqﬁarlpdudﬂrrtawetrb&poatﬂing powders
. Y ne util.ization of suitable
contalgﬁ%iaﬁt? (?QSS&%X cllg‘?)tlh%%{or It}felr m%r%ugaﬁ ¥ zi ng active
substances can be generally 20 grouped into the

| | gries: Sugar and polyols, am no acids,
BaCkggg“n&g\ftﬁg ?tn%%pol ynmers and tensides. Sugars and

Actw@%ﬁé&h@e ALEe ﬁ%’éﬁﬂée' rePé‘%r@SmrH?{tﬁeoﬁﬁ%lJt bfis are subject in part to

stabilizers. In the bio oglca Ive stance
instabilities, r whichitsiah i nesulty ire frécueed iefficacy ror Bueastivity e rineramsell ytoxicity or

. [ rential .exclusi n" i and..Timash

1ntolellg ?ce rﬁac%ogs Iﬁqﬁw%l%hgi }?ci/tﬂ %% g Ex_sl_u r{)ﬁ%a%guca}a a5 %IL as to pelede active

substaﬁedﬁmh&ftifve shB&chcPrc@ﬁﬁirﬁth profghe MR, stifilify, o2 i;ﬁar&%&eutlcal active
Ti mashef f ? nces |n proteln chem str

substagess a8 3. bapBRDY & ?Cé%dg dhiifatien o5 heie ST intermil) or by the

additidl @sﬁﬁdb@@éxcﬁﬁéﬂté’@xﬁ%ﬂt ances reducing sugars are
general |y avoi ded. Saccharose and trehal ose are used

of choi ce_as non-reducing sugars. O her exanples of
A compppp gppthod for external stabilization “of pharmaceutical active substances is the

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

and tensides.

Sugars and polyols are frequently used as non-specific stabilizers. In the biological active
substances, their stabilizing effect is attributed predominantly to "preferential exclusion" (Xie
and Timasheff, 1997, Biophysical Chemistry, 64(1-3), 25-43; Xie and Timasheff, 1997, Protein
Science, 6(1), 211-221; Timasheff, 1998, Advances in protein chemistry, 51, 355-432). When
selecting sugars for use with biological active substances, reducing sugars are generally avoided.

Saccharose and trehalose are used of choice as non-reducing sugars, Other examples of suitable
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WD 2005/ 112892 2 PCT/ EP2005/ 004806 excipients are
gl ucose, sorbitol, glycerol (Boctor and Mehta, 1992,
Journal of Pharmacy and Pharmacol ogy, 44 (7), 600-3;
Ti masheff, 1993, Annual review of biophysics and
wo 200k@i¥Rdecul ar  structure, 22,, 67-97; Chang efctapagosonasos
1993, Pharnmaceutical Research, 10(10), 1478-83) and
manni tol (Hermann et al., 1996, Pharmaceuti cal
excipBhRt£€ ahrbegYorblol| BOcEl AB6RY, and MERA,ALIP! T&ahd! UT, PhaRshcy and
Stability of Protein Drug%%§ 303-328; Chan et al.
Pharmias ey A NG (lgmPshoFle S0 dminial 3§ of OpREsigs. anlbiomolecular
structfddizhi @R.o71 tofafg R4l K %‘“PBS}?:% Qtith9R ede 9619(210 1478-83) and
polymars have a ta‘bl izing e Fect on p rac cal
mannggelt | (Rermast ancek,, tﬂ%dor?hammbémlcdn Piotdchnalsgys uch e&)rmulanon

L I T T T A IS M-

Rcsea‘idl@deSD Z1580763N dn 2@8#i86,3k iORell RRGWH tHahd vﬁ&@ﬁﬁﬁ& b polymers have a
however, because of its potential 10 contamni nation

stabiliginghetfost swd phismeeratics] aaqiizg ewBstancss, Lmsdﬂmlamtbf orfprefgias such as
I
antlbo?laé P)_/ %B_? Cc% 15 ulngn@ fir alb %@X%‘ lﬁ wedd noﬁl%ﬁzfagf HBas very

_ as been ovvn to 'y sul
satlsfam:uma@biliizmg @Haggmgandnemh:bftmlgqurbmas; hdsveewed because of its potential

o e L, RS e o e
hydroﬂﬁﬁo@l-@%y@bd@xtﬁﬁ duPYCDY KAt lh:\éh SI&IVQJ @I'B:éﬁaaﬁf(ﬁ@rly suitable, because it

heparin, dextran sulfate, polyphosphoric acid

“also cgp by _sgfebq Mmst,er@cquentg@]ly chpxy@qamples BB ﬂuednghcw mdiecular weight

conmbi natt”on W EXCI
hepanAmlerxtrammlﬁs: avlgphisplibrisraeide pallply gliamisiad) ipblyzLdgsine.
prot eins. For exanple, the addition of histidine,

Along]gw}éﬁ ﬁ%g%‘q 08#1)’81%1 gxg{nt()?atf% _l)'gslf %ch %:n%:] tg?{lrﬁtggmgﬂlgtion with other
excipie@g fcegmummgomlhkb(@?ds( dre aSeirBRAblIYIBRAbiEIh A btRQRY PBr example,
owth (i:torz in 10 mM of sodi um phosphate buf f er

the adgition of bystidipg elysinte, sadivn ssp%tﬁaﬂrw ep), glpramnge ad lygine hydrochloride
(Lys-HEGH mhitdf Bt aghemtish BthI@%FS t bn?a%?’g/n]uﬁs]r) Ke%ﬁﬁocIWG Growth Factor)

conmbi nati on ©f am no aci propyl ene ¢
in 10 infvp pOscdinm hleosphate buffer(pHst. %)Upgathe; voth § %Glﬁﬁutol (Zhang et al., 1995,

mish G 1521, ST 1L B L S SRR AR bR o

improded, the strcfyral bmbﬂhf}ﬁ‘ofaﬂm K (r@d:dﬂﬁamdnﬂ Gh@as Qilliary neurotrophic factor)

. ther g I|t IL- 1R(Tm|ncreas% wher e
(Dix §jgfe 1985, Rl Feseuichs (SeRpSEEmD: 121 PoDOF f Gotine and arginine
increaéeqelﬁ@i‘ﬁbjﬁa‘tﬁhtgabf L1 A98Tnh ﬁ{c%&gmw}fé?e!as @%ﬁﬁé Cihd 3B6R2 have a

dextrRY YR & ﬁ‘ﬁ?)lo lhtg%aﬂ%g A%hds & pgl?en 5 fl%l?;ﬁ%g{i%tﬁﬂ%}&?&nhge.s (HES),

Furthernmore, the stabil
destabilivinarifelRenmelag al.y 98 Wermamsutical Be@mhnlﬁé@), B§0-208).

different drying processes. Drying is carried out,

Furthe&ﬂ&%vﬁlre’st&ﬁﬂ§ o lph¥meafichNadiDe sUsBRERCE RBharkE 'b?'d?f@ér@nt drying

processes. Drying is carried out, however, generally also in the presence of excipients, which
maintain the stability of the active substances and are intended to improve the properties of the
dry powder. A critical factor in stabilization by drying is the immobilization of the active
substance in an amorphous matrix. The amorphous state has a high viscosity with low molecular

mobility and low reactivity. Thus, advantageous excipients must be capable of forming an
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maintain the stability of the active substances and

are intended to inprove the properties of the dry

powder. A critical factor in stabilization by drying

is the imobilization of the active substance in an
WO 2@ffbizgaous matri x. The anor phlous st ate has aCVEREO0S/004806

viscosity with |l ow nolecular 30 nobility and | ow

reactivity. Thus, advantageous excipients nust be
amorpj‘@pgma@qxdfavfngramh@ atemper20e 5f vitgBgPios as possible, m which the active
substa%n%g-/ IEE%ES%Q gﬁﬁ%gorfimgﬁocah?oscgg) p'a(élghe% ege%eﬂ p%?]la?)h on their
stabllﬂe:tidnv eapaBlllihesI aRgrthetBoreMiettde dike AGE qﬂﬂhﬂﬂieutwal hecphbilitg of the

%ﬁﬁ pients depen s _especially on
excipichtand s Jffuener Qs ?f%né%on ﬁﬁpqrﬁéﬂ%ﬁ*@ flqsghapgeserisfiggehowever,
lay 4 MRicAhae & i f the excipient and
Py [ tSCI nf | ue?}%ég gﬁgééﬁfi’gﬁ‘ﬁ?‘ ? h%éle%n di spersibility
and flow characteristics, however, i 5 play a
Spraycdryipg earesess @ paé@p}é’élbfaﬁmtgbw process fer lacrggﬁna/tha ich¢mpigal and physical

stabllﬁJ I‘&? ggli?nede%pgce S1rglr }4518&?1{3 Cp%aﬁﬁa%@ﬁt?caﬁ a&ﬁfet éu%&lar?creg ?%/Iaa et al., 1998,

Feasi n € chem ca
Phanmhcylﬂicmld{eseaﬁt}a HiS(5)1 %89775m@ﬁa}d$'y1/ngps bdigg nsed nadrexgimiglyy especially in

apnmaceuti ¢ c a_et
the il 3F ARy oo o7 s BB 556 miguaesgion . cfBgp ey Pharm
PharniaSol) €467g), USBUG7NCh&asdenNH YheeRaG Rle! Ndrhfistdhtiéh blveindal@don also
pul monary therapy (US 5,626,874; US 5,972, 388;

represphtp apl Rlicibntive im fhe treptgept ofisystopug diseases (YR OREQEEA0), The pre-requisite

is that él@l):an 1é1 874 %f R ﬁﬁ\yﬁ T tlél i tﬁtﬂiﬁs m ll = 10 um, é)referably between

m n| I on on a represent's

1-17. ﬂ'p.hf,‘ ) ﬂiat \zh% pamudlésecahrre@hnﬁ@aee@&r ﬁﬁ% b&bas sdersemertWQeach the
99/ 07340 The pre-requisite is that the mean
blood wieylptiqne Df-pel 16f 23 A dewsiiies Tprsexamplien dhe manefagprerafgiprresponding

spray dri ?e{ﬂlclw &f ﬁ{e%@éa}éwlﬁﬁi \@qglglgeé?f }rche@sémfmslﬁaﬁJf?Jtu orresponding

partTcles can reach t ung sections an
powdecw rsedeseribédy (WEROB/31#2; Wio 861’0@8 Idc oV at 9@B209BE-WO 15932439, WO

o5 HEE51BRTy H00 SBIROP S PR BE i o voossr wo

 01/13803amndai digal,, a99&1rﬁa@fa Of id YeR GE 8B, B9870 Int MANPHaRGhdsieR) 35, 139-144;

orresgondl wders are descri bed (WO 95/31479; WO
Nivengtpld 894 hwagwt@EbI@@ea%lsb@DslémlO% 97/ 41833; WD
97/ 44013; WO 98/ 16205; WD 98/31346; WD 99/66903; WO

leew%/ &1%514 hnd VM@II‘ Qéc‘hlaﬁSa?g’ suIMB@ a‘é‘ tex@lblents 199 BireBIdRE, Qactose, saccharose

%ren et al . Pharmacettics, 35,
or m@sgo 126, wellj aﬁeﬁamuswolymgM(Mﬂw &t mhc d997.c Bharme sBeveldpment and

Techngrﬂ%ég ]ﬁ% 2&%0 da %Oalulbwg graén x %@%ilo%ngflﬁpe@% TéJ’mversny of

é are sui e as’exc réh
ErIanQea;c@oSam,tms,&ﬁcahal%eJ Barme$uil 89(1)), aQOMhll)a'ﬁha/puedMantly used
exmp1gnts yhowever M%ve 1fferent dra:ll\gl?gcks PR Q&dlt%envce) tlp flmlose anl?i mannitol, for
example, adversely affects flow properties of spray dried formulations (C. Bosquillon et al., 2001
Journal of Controlled Release, 70(3), 329-339). Mannitol tends also to recrystallize at a
concentration of more than 20 % wt (Costantino et al., 1998, supra), whereby stabilizing effects
diminish dramatically. Although lactose, a frequently used excipient, improves flow properties of
spray dried formulations (C. Bosquillon et al.,, 2001, supra), it is, however, problematic in the

formulation of peptide active substances / active substances containing proteins, because lactose
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Technol ogy, 2(3), 213-223; Maa et al., 1998, supra;
Di ssertation Adler, 1998, University of Erlangen;
Costantino, et al., 1998, J. Pharm Sci., 87(11),
1406- 1411). The predom nantly used excipients,
wo 2honeyer, have different draybacks. The addifd@@to00406
trehal ose and nmannitol, for 25 exanple, adverseﬁy
affects flow properties of spray dried formul ati ons
can 1ﬁ\%lveBd&€hBinir%nNﬁﬂla?d roacéH Lwitly EStRRS / q;rotgﬁmbﬁ&lukeegf its reducing
Rel ease, 70(3), 329-339). l\/annltol tends al so
c afa?t@éfrﬂy‘st allize at a concentration of nore than 20 % wt
(Costantino et al., 1998, supra), whereby stabilizing
[
In sp1%§f cﬁ)ﬁg% to %ﬁyggl @g{og@%taﬁ@tﬂoﬂ rof V&g&h@%&héﬁ??pgrﬁﬁel@mept of the
Seconéw azyructureeajldf@nmqmatﬂyobss QKblomqwlﬂl virtue et regu.lar db@iration, heat
n,th

and Sﬁ%’ﬁ %F‘b H“%* ‘E"é’ﬁt Y’& é’*%é?‘isf?)/ mga B%FQ%Q@P Obé?:PWFe"f the antibody
becorse G taR GRS TARMNcAIM I 1HQ deDéredxiit abBR HYdRPhai¢ ARETAE between the
2005/ 112892, 4 PCT/ EP2005/ 004806 can i nvol ve
water dgepletharising wghaequricai iy deving ard the el Isadditigasantibodies aggregate
{
W“}“fé’%‘?%@%iz\“ﬁ‘éé‘%of e ok LB oo ARTREK SEpiShifons 4l roquonty
irrevegsitddi Ini sdditont Herldgh sempeujaimel a'npmach thef profeins e cpmykal sepresents a
f bioactivit

eiia] e o il SO E D sy B bl =SSk L Hepbfion ofthe
'peptldéYmeﬁdd dnid$n d&ad@iﬂﬂmnt dTthJE&ﬁMb&}U FhithdrbfeDRfd i€ dggregate formatlon of

Q Q’é’aj C part of the antibhaody becone extraverte
spray-HHF SRRROEHeS AP thg slostSrpegRy eh e oV Ip perfisHR fhccsestdual watr
content'th @ ffffr BEL ﬂ%‘?ﬁlﬂvé %ctsvﬁttﬁﬁ cBHe0 Pl'o%n? ag%' dédtélgaré Bhdrflferized by

course of sp raa/ ing and the air. tion
reducegmriaberat biglogipgh asgaitte andgnhpviogd tameazsfmaous phase to

di mers or higher order aggr egat es. These aggregati ons
Lactoﬁfc?osé ?g%ﬁ gﬁtg%{ple s[léaﬁé/ fCL%b anli@s %gggﬁage%r a Joggln@ &Ears with the
main ccemcasmnmhasﬂﬂmmsc tand glucpsylsnmse are dsed Wi thclfeod};tuffshector They

o OB 20 D i e s, a iy

sweet @6MpbnshtsSia chowing fgubn) Eoraidbilbiehya CFaFﬂdf EMQEINBARN IfRhSodeSsyrups or
éﬁg egate formation of spray-dried antibodies during
as so-¢

%é‘é’“ﬁ’ég"rséble&hgméd}ww&rm EMPigAFmES g stabilization of the
sweetén e@}és {y (Waats gﬁ ggﬁtﬁf% of &¥ tilg Gwbi W%Sﬁr B85 1111&’19@{5 'c&?tammg ballast

in t Prot el n aggregates are
and swm&mtszmdlsbwelk-hdmme(dJSﬂO(BmﬁéﬂﬂlblEdi’I b@2x ar5, DE 199 53 727).

T AV SR e

~ susper3inp bmprised @8 fferaplehic }irb%ms ABd Pt OYRAMASYs SIt is stated that the proteins,

Itosylsug&ose and gl ucosyl sucrose are used in th
withoyt paermytipg withdhg ofigosapphandegwaulddesy their artividy ﬁgtha@m%f mixing and

worhl‘gggﬁg?'ttlge?n%r A Sﬂhgblégé:éﬁ‘fl Sofd RAGeVITH sENRBHERESRerdtiak Sver the period of
storage in hydrophoblc mixtures or in powders is not mentioned at all.

An object of the invention is to provide novel excipients for use in manufacturing pharmaceutical
preparations. The corresponding preparations should be characterized inter alia by good long-

term stability.
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sweet conponents in chewi ng gum for stabilizing
agai nst crystallization of trehal ose syrups or as
so-call ed NDGs (non-digestible oligosaccharides). An
i mprovenent and stabilization of the 20 sweetening
wo 2005r@l2kdoy of asparagyl peptidgs or of the sweagiyepad§htasos
ratio in drinks containing ballast and sweetener
agents is also well-known (US 2003/0059511, EP 1 223
A furthébobjédt ol BR PrekedidfYentioh)$s t@gﬂ@@d@ﬂ&eﬁéﬂipﬁﬁt@fo@ 36 @3anufacturing
. .further disclose the_use of oligosaccharides for .
dried spmamqw%calgpreg%@%s L Bf $oreTpeRdias Phammagensicalpargpgration in powder
i -f at il o i . ; g
form %{og{dge@?ﬁ&gﬁléeﬂggiéogé lé)ﬁlﬁitilﬁﬁsg%ﬁyﬁh?,ﬁgp&glﬂfe% Lhatvikfe
ol i gosaccharides would | ose their activity at the tine
A furiger ghw\q't R themdese® imomkipmép toiproviddraoviel ekcipidntbioc pse in manufacturing

. Sem - ' . The st.abilizati tential over .
peptidt hepRBichfeTORER ol or fBRne it AP R B e, in
particplavder shoss ppeduced blyi g dagingll The AorrePb@titg @bptideepharmaceutical

invention is to provide novel excipients for use in
Prepawawa? &bﬁl‘mﬂfﬁﬂﬁl%‘hﬁ?%@@&t Gopipining, pegteips thoyldsbe ghpgactenized by good
long-1624 SESREAENIpREBRAbAIhaRBilRI0Ul d be characteri zed
inter al'ia by good' long- termstability. WO
2005/112892 5 PCT/ EP2005/ 004806 A further object of )
A furthpioobjpd b ke prgsesh iventionsistte psevada aeveh excintientx &9rise ir Sormulating
i ; ' dri.ed. I t] :
therapi e 5Bt SRR, Ml Aver I 0D A EM ofitood by spray g
The corespending ontibbdy -povdaining fpbammastigichlchréperationashatid bé zleotadarized by
ood | ong-term stabil.ity . J.f possible, by
zood (e SRy aRd, vty Bt " he. pr esent
invention is to provide novel excipients for use in
A furtharubjecéfithe pgsendbinpefiondetqpravide catsperdingfphasindcadticahgreparations
r. pharmagceutj cal fornyl atiops containing proteins, in
for a(ﬁraf'@rfettﬂna Y pBialations avhsthst i dbe B9 oF 2 dat pewiger, phdosing aerosol
contaifiAE RGPeRNAH R8s RORLAKERAIERRGE Rt cERthinid SR MAIYAs./
phar maceuti cal preparation containing proteins shoul d
' be characterized by %pod. long-termstability and, if )
The objsstsi wpan whichj the ain¥esitiont iy based @re Rediievshj o megps whdhe following
: : or
embodl e Bhq EPE BT ool Dot SR AL i TAE bR Bl
anti body derivatives, in particular for those produced
Sunu&M&%PﬁﬁMh@é ioad- The corresponding anti body -
coht al ni ng pharmaceuti cal preparation should be
The pedyasitaiventione ebldids 1) Py deied-Jowvdet Thi@inirgt ¥ pHAfnadeltically active
possi ble, by inhalability. further object of the
substapgee atch ong @ aneE Aif 1.4 %mig%\swbare@r fEEgBYRSi ¢hysen from the group
. [ .
co R o Pl ey TR D HarBO TSI AL A4 Bllinked D
sacchagess i (glycesyt ocodse) or 1,4 O-linked glu-glu-saccharose (maltosyl sucrose). Preferred

powders contain lactosucrose as the saccharose derivative or a combination of glycosyl and

maltosyl sucrose, wherein lactosucrose is particularly preferred.

Furthermore, the term lactosucrose means molecules having the following structural formula:




‘ 15 containing a propellant gas or an inhal ation

; sol ution not containing a propellant gas. The objects
upon which the invention is based are achi eved by
nmeans of the follow ng enbodinments and by the subject

| wo 20M84 {2862 / processes representged in the patentcorapadodBoagos

| Summary of the Invention The present invention rel ates
to spray-dried powder containing a pharnaceutically
active 20 substance and one or nore of 1,4 Olinked
saccharose derivatives chosen fromthe

conprising the conpounds: 1,

gl u- gl u-saccharosg {
powders contain f£dC
derivative or g  conbi’gg
sucrose, wherein |lactosuffosq is partichlarly
preferred. 25 Furthernore, thesterm | acf®sucrose neans
nol ecul es having the foll ow ng fructural formula: WO
2005/ 112892 6 PCT/ EP2005/004806 OR OH O S/ O OH OH

R R HORROR | OSSSS OHR OOCH OH{ :
In tergy o fi PP PIAVER Qo STRSFRISE AR GHETOR, MR8t GRJGRales having the
follovghgeAsyralSeeh@se means nol ecul es having the follow ng
structural fornula:

OH

OH /
f !
0 g -0 oH OH
R R
HO R R R o s
P s_s g \\">k s
e R
HO OH ° - ox
L ]
OH

CH

5  Further, the term maltosyl sucrose means molecules having the following structural formula:

OH
OH
I

R

/ ox
f H |
O\ g -© OH o OH
HO R R o R S ® R s
s s
- R R s
R~ l>[\n/ O\R/
Ho o 0 oH OH
OH
OH

OH OH

n =

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

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




10

15

20

25

H HOSOOHO™H RR HY "YR\\W/ RROS SSS
yIRS p~ IR o \RFm OHHOOHOH1i OHd OH5 Furthe
the term mal t osyl sucrose neans nol ecul es having the
followi ng structural formula: OH OHOH HOSO

QO

H
wo2kh1l RRORRRRSRS 58S - SRR 3 GdfigpRoShbs
HO OH OH OH OH According to a further enbodi nent of

the invention, the correspondi ng powders contain,

have Bde@BBowMotHe ih Becold ditktHd inteos %ﬁ&@ﬁl@&@cﬂﬁélha\éﬁhlwﬁﬂl &1R& mono-,
or, nore of mono-, di- and / or polysacchari des,

di- angli{ oF eRlysapeherideddi t i onal utilizati on of nono- and / or
di saccharides in manufacturing the powders

In the case of the pharmaceutical active substance, it is preferably a biological macromolecule
that can be a polypeptide or a protein such as growth hormone, an enzyme or an antibody, for
example. Particularly in accord with the invention are spray-dried powders with (a) a 25 % to

99.99 % (w/w) part, preferably 80 to 90 % (w/w) of at least one 1,4 O-linked saccharose

derivative or of a sugar mixture that contains at least a 1,4 O-linked saccharose-derivative and

(b) with a biological macromolecule as the pharmaceutical active substance, preferably in a
concentration between 0.01 and 75 % (w/w), with reference to the dry mass of the powder,
wherein the sum of the weight percents of sugar / sugar mixture and biological macromolecule is

not more than 100 % (w/w).

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

low tendency towards recrystallization.

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

present invention relates to a spray-dried powder, which, with reference to its dry mass, contains
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10 is preferred. Furthernore, powders conprising a
conbi nation of glucosyl and naltosyl sucrose WO
2005/ 112892 7 PCT/ EP2005/ 004806 have been shown to be
in accord with the invention, preferably in
wo 20emknati on with other nonos, di- and / Orpct/EP2005/004806
pol ysaccharides. In the case of the pharmaceutica
active substance, it is preferably a biologica
a partnEqapampreimbkiely 6hat80Cafwhe) of 4 Mayiartl,40-liked s&bﬁ&r@icfﬁenva’uve
such .as growm h hornone, an enzynme or an anti body

OF 2 SRE3L %ﬁtﬂwon@m& dgagh 1Y Orlinkad sasehprpserderivaie; m@mr%ﬁately 10to
19.99 y af! %

E%G{wﬁp{) gr taﬁi agﬁng% ggab yt%éa!gl% gofgg&%@l A v\g@ ta{ra?pr%n%%;ys@ 01 to 30 %
(W/W)o@fea Ilhamn@elutwﬂl @dl@aﬁ@bstmsla‘efewéﬂy watptxde / proteifr suchsarganr antibody,
for e)!yl%)'(i:urﬁcco ilg 10 OO er 21:8ha gv%a tbc%u{uﬁé t%slpgfsglg 18¥lefnt10n relates to a

arose-derivative an
spraym&edl podecethieh, agith xbﬂ:r@hatdﬁmc&y ia8q leoBink ¥ apptbSitRARNE60 to 90 %
eraply in. entration betvveenOOl and 75 %
(w/w)(%?%ft of, g i/ﬁ Q- g?l@d afoge %agyti,orrpaglgawlwg c%mgl,g at least one
1,4 Olhrehan&ihbrdsé %eﬁwv@f @ hep fﬁ’%irﬂd?&lypﬂ& qab§ "/Qf(wﬁ&)g&f ad tri-peptide
sugar m xture and bIO 0g ical macfonol ecule i's
contaiingesel peginel moef%lqlwﬁmﬁsolqupmmsd WPesppearimakly . @luhad%t Hafw/w) of a
phmr%a??xﬁ?%:arr%ﬁ??%ﬂgfﬁg&bﬁr%%ﬁ 5)? E%{t d%Wprc%m}l ht?cglcag%ﬁrengt%oggfyfop gxample
The cmedespbﬂldn@ yowdegpaytictlatly (aficr t@mbting bf 6 ahinb atidf grefepabdy isoleucine,

mat eri used)., (iji). have a tenp ure of
or a bRl Efe%aftqalw-mpt@? Bt Shlendings X (Fv)gorag@@wapma%ﬂes and
are ch@¥ctt@RAEBGY at QUBT Uik @8] é)Y)ﬁidﬁl ldrZ ghbAMle PiBcles. Furthermore, the
spray-dried powdér accor to the invention can, in
corresgerfling pvdess kave veary®opd priceess thﬁhlagﬁstebﬂlﬁ’erl vative or a
sugar m xture, that contains at | gast 1,4 OIlinked
Accorﬁﬁx%qg AhOBE dREddrald:ViGe Pfgsg}ﬁrmveﬂﬁgﬁ pell sgi'hghﬂrﬁﬁ fp%WdQ!@ which
acrds, peptides, protefns or even ot s
(2) hae& anpbemoraef 1 4 - hnltegl saqrliotmet dqe&atxse(a)rc& qomgnkemsgtummonthmmg at
d sa char.ose derlg

least 061F lqld(g dl of %&ch;?? f}? vatlm?%(ﬂ& ﬂ]%e %harrpaé:gg ca :hcéwi s%)stance

wheref@ Ithen kp‘ldy—ﬁﬁé@ Fivdse heke fal teaipemmrart;f Vififadtbd ioBngredi€r than 40 °C,
rmaceuti cal _ actjve substance contain at | east one
prefcr%ﬂy

rfgealer Han A Eptfneher I?)‘F dhagrsptes Gpo ekt pfe more particularly
prefenteH' gr&ﬁﬂ‘t fhee 59°d #nd Qp éélaﬁ efex%@d: eiep %ah%oacpfe&%h@&auy, the

di nent, the present vent | o rel ates
COI‘rcSprJ‘:daxgr Rivvidse poordamg, to ke mhentlpe lhave wmaﬁmlum @nmeyatlnapé vitrification

- of appi&ﬁrtn% B{ écﬁQe pl%t &e 1sglate§ é:gseg Qh llge Lot 1 be g e %pamcular the

d SaCC arose deriva |Ve or a suga ure
portiot @fitlgd 1Q)-ligkedt sabehagise dBgvative br4h@pi*dpﬂitﬁﬂ sfaghe hﬁﬁ@ﬁ"ﬁre mix in the

1 % I
powdeg ?Frelzlyréﬁ%rh{s ?eé;gq(n&gblg For t e%grresp%rrll 1n;g‘3 tgemgp%ratgrg W)tnfacatl gast

According to another embodiment, the present invention relates to pharmaceutical compositions

- for inhalation applications, which contain one of the powders according to the invention and

described hereinbefore or consists of these or is manufactured from these. In this connection,
pharmaceutical compositions are preferred, which contain the powder according to the invention
as a powder for inhalation, dosing aerosols containing propellant gases or as inhalation solutions

not containing propellant gas after reconstitution. The spray-dried powders according to the
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and / or at |east one peptide as an additional

exci pient and (c) at least 0.01 % (ww of a

pharmaceuti cal active substance. The ot her exci pi ent

is preferably the am no acid isoleucine or a di- or
wo 2006/ r2p@pt | de havi ng at | east gone i sol euci ne FEAFPOIS€ 004806

According to a special enbodinent, the present

invention relates to a spray-dried powder, which, with
inventied afed forembmfadngingrtie pm&aceﬁﬁﬁﬁl @biPoHIn2DO BHlatak 8BS Lcording to

PCT/ EP2005/ 0 part of ) .approximtely 60 to 80
a f“r%e’( @;enhgm %3%% graportion @fa I“Wl&g]& BHHelp hgdag a mass median

d9EMmhiY Wdn¥efer ( MQDZ g U _als Lea ferred
acto |1nked sgcc aro 8 ?gsr FH\?gtll \ﬁm é}gge?dbyp?gx?ﬁnsal'@ ;&111%1 fﬁe erre
0.5- ﬁﬁ pnd, aBRubsrlf wrehrredf0. 2R 58mimo aci d, preferably

isoI euci ne, and (c) approximately 0.01 to 30 % (ww

armaceutical, activ ubst apce,. preferabl
FurthCigfe BB IR TG Sree beTal S Botyin 5% G essaPeeprey-dried
powd &6 GEIRiIAG td Be ANChAGY thatl rSERRLt B fﬂ)l‘HEit' A RMtion tob %spensmn which
present tnvention relates to a spray-dried powder

(2) copfmnstone\r mpre ef bt riiakadgagaherage genivatie(skasrt WRRrSMixaire containing
s BSFOTALIER S 0l S g, | By s e e
undercoitdtdd enindgioas. The asbpeparere fdr, the Eprhaying 9nbcemas:1h1afemblsy between 50 and

200 (?fpieg%b{p\é%gré)(%ﬂgg ‘?W@Pﬁﬂiﬁ’toé’%ﬁﬁ 9% (W w of an

tri-isoleucine and (c) approximately 0.01 to 39 %
, utical active substance,
DES(E#‘#%P%P? fﬁﬁ?gﬁiﬁ protein such as an anti body,
for exanpl e. The correspondi ng powder, particularly
aft am no
All p?r%e&l a&g d aﬁaespemg?d in Bngp chd‘g)tlom, ge‘lag? écgfzgpcterr\tfa?lgésp?ﬁ :a)éléls in solutions

(w/w)c Alltlagdndn gh he Qlkﬁdﬁgsrt&scrﬁﬁéh iblicky KeBitey/ toBO @exf:érﬁﬂge (w/w) composition
a very hi

properties, and e character.i zed b gh
of POW% ?mlffvaa basfspfuaﬁ fSe;z? idE%“é%Wlt F%“Htgr%‘feélzatt%eme legends
furthef ¥y Bﬁ'}giapgbhﬂgwﬁﬁxﬁralﬁﬁﬂseof\’s%mﬁogé) gﬁg{oﬁgf§ 1 nzmgpercent (w/w). In

storage stability. 15 According to
the legand 015 Fagemn, anplem Sugar is eblredstet! do €Prlayhadegeds phFigares | 18, 19, 20,
e me30K;8 of n sa .
w2855 OB R TR0 8 8, W 0P TR it
the at@ﬂﬁaﬂoﬂa@(mdoﬁl&ﬁ)@w Hswe) séedmm'@tthw sprasndlying )pr@dess on the Biichi

B- 290{. ﬁgsbgl?rggl R q%;:g?rg% Ctglﬁgg E,JYI > bvzg) ?éegfm\ﬁb%{)%ogreal volume
flow o1 1 ighi A8k B O told Fe@t GElufBawiBr C 1 74%@/591}@51& }éther drawings, the
greater than 45 C, further preferabl gregter t han 50
atomiggtign saterpk 40 mesp@dwhtpla;reeﬂ(yogmw eﬂ~ @ﬁ%m Brrespigetivebs C
and especially preferred greater than 60 C
Conventionally, the correspondi ng powders accordi ng
to the invention have a maxi numtenperature of
vitrification of approximately 96 to 110 C. In

- Figur¢ § shewethe eagregate ¢rataphafias ficeze divios, iydvemizatiney one week’s open storage

at 75‘%%&12&%' ﬁ{mtdftﬁ %nd 40°C (forced storage stability), and reconstitution. Aqueous
solutions with a) 4.5% LS55P fraction and 0.5% IgG fraction, b) 4.5% Coupling Sugar fraction
and 0.5% IgG fraction, ¢) 5.0% IgG fraction, and d) 4.5% mannitol fraction and 0.5% IgG

~ fraction were freeze-dried. Both the LS55P- and Coupling Sugar-containing powders are

distinguished by a low aggregate fraction.
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portion of 1,4 O linked saccharose derivative or the
proportion of the derivative mx in the powder is
primarily responsible for the corresponding
tenperature of vitrification. 25 According to another
wo20esthogierent , the present i nvgntion rel ates tr@T/EP2005/004806
phar maceuti cal conpositions for inhalation
appl i cations, which contain one of the powders
according to the invention and described hereinbefore
or consists of these or is manufactured fromthese. In

. this connection ceutic conposi tions
Figurh bt B Seimecs ceBRGATe HEee BNias PTG G0 Lo e and four
weeks’ AMEIAbaat 485C fe BQiMje@éd di6¥agd ﬁ&lﬂh@ﬁ 288 reclRFinbn RGPS Solutions
ontalnlggﬁpro pel | ant g;ses or as inhal ation sol utions

with 23¢. 5S¢ ghtrastionsgd 9ridptaG hastiogak) 4fecFoupbiephuger fraetiannd 0.5%

156 3R B SHe e BRSO B0 Rl el BackPF allP0 20 196 facton were

freezendaiedf Bothuhe Ag S5 PeandhGouptiog Buparadontatiimppowdeon ardistinguished by a
1 char er.i zed according to a further enbodinent by a
OW agH G d%5‘8?t|on of inhal able particles having a mass
medi an aerodynam c di aneter (MVAD) of less than 10 m
preferably 0.5 - 7.5 m further preferred 0.5 - 5.5
m particularly preferred 0.5 - 5.0 m 5 Furthernnre

e |nve tion provides ods far ufacturin
Flg“fﬁg $hawy eu?%‘e%ber SRpLeH ng H’ﬁ%ﬁxﬂ‘aﬂg&ée@wa?twa vy we rying, four
weeks? Mg NHidr@ge b &ll)"@f(eadﬁhﬁltcﬁﬁdeétb%g@ dapilftPatand &@J)ﬂéh’mﬁﬂn ORgqueous
suspensi on, (a) contains one or nore

Soiutl%mwﬂk@d* %/aclcSﬁéP ér@@tlcaleanid\ﬂai%\lﬁ@sfyacmn &) éégcapomlwglﬁuear fraction
and 0%9“&@# %56% qgé ﬁ'zg‘)u Al aAde &5%”Fna i 'I‘Paﬁﬁéﬁ L&Ph.5% 12G
active sta manu actur and these are
fractlospwagce&eezardmd ﬁoﬂt el €.S68Mdhnd dl’m;lpln:fg'] eSugmqoataanmg @owders are
... fo e rayin ess is preferably between 50 and
dlsun%’bslhﬁ‘%gy ?:il(o‘ﬁ' ﬁggé?g%feg{ﬁﬁfgf’%t ure) and 30 and 150 C (out! et
tenperature). DESCRI PTION OF THE FI GURES Al

percentage data specified in the descriptions relate
to concentrations of solids in solutions (ww. Al

. legends in the ramﬁ escri bed, below relate to, the
Figurg SOE AU oERPege COMPUSTHIT SR YORIBWAGS Soak R BFR qIREe o 75%
relative lﬂﬁﬁiﬂl@r Ml ﬂg"@(far&dl @l%t?a%e diapili EBE} ﬂdﬁ@cc@@ﬁtﬁh&g Agqueous solutions with

urther specify

ulverization. The ends 1 t he
a) 9% E@ﬁéﬁ’ fragfiomcpad éefnkséhﬁrwg@ndw‘yoflown@tﬁuémfra@tl@t and Kplp(@ draction,
¢) 9%2:(:005@1?%%11 ﬁrwa&u ;\{)‘H)I% Igcef(}j;l&ﬁoﬁ Cgeﬁ I%B?%Eéegﬂ.{c%og and 1% TgG

ugar 1s revi | egen
fractioRj glﬂ’éle%,Ig(l Gracén Welarmbr@SILdndlr Bothsthe d1$6bPreasi Well as the Coupling

abhr to Ile3 . Fi ure 18, 19, 20 .
suger ] b i Ragef Sy FOPRES At b oot T apae raction.

atom zing air flow) set during the spray drying

process on the Buch

Figure 5 shows the aggregate content after spray drying, one week’s open storage at 75%
relative humidity and 40°C (forced storage stability), and reconstitution. Aqueous solutions with
a) 8% LS55P fraction, 1% isoleucine fraction, and 1% IgG fraction, b) 8% Coupling Sugar
fraction, 1% isoleucine fraction, and 1% IgG fraction, c¢) 8% Coupling Sugar S fraction, 1%

isoleucine fraction, and 1% IgG fraction, d) 8% trehalose fraction, 1% isoleucine fraction, and
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B-290. The figure 40 then corresponds to a real volune
flowof - 0.67 nB/h, 50 to a real volunme 20 flow of -
1.05 nB/h, and 60 to a real volune flow of - 1.74
n8/h. In all other drawi ngs, the atom zation rate of
wo24d3/1e857 esponded to a real vqhune flow of - BeBp68/obusos
respectively. Figure 1 shows the aggregate content
after freeze drying, pulverization, one week's open

1% IgGofeagen, @l of S99 G ifavigorurdichiptay- &id. BOG thé QJSSSEL as well as the
i1 | ty and reconstitution. Aqueous

pilaora ge sta g
Coupligg Spgasrand ffqupling Sugas Ssqontmmer poyedersaiie disdnayishod b)g@low aggregate
fractibh.action, b) 4.5% Coupling Sugar fraction and 0.5% |gG

fraction, c) 5.0%19gG fraction, and d) 4.5% mannit ol

fraction and 0.5%19gG fraction were freeze-dri ed.

Both the LS55P- and Coupling Sugar-containing powders

are distinguished by a | ow aggregate fraction. WO

0 0

Fig ulgeggﬁg%\gtgzl%g%éﬁg e%)gécﬁo &19%?/ gpir%) grx}g%gdffeewgekzgp? tlgtglﬁge at 75%
relativgjimidhy atd 07C (ﬁcprded‘ somge steelty), add yecenmua@a AQU%ﬁCsolutlons with

o) hiRobeBb oS Folion, 0¥ ot ot O Breupling Suger

fract1@n 5% |cgﬁllﬁr[eaﬁrhdtibﬁ, ard) 1% ) @m@hl @%%L@@@hﬁg Bakdrod fradtehn, 16%
. 5% 5Ingract|on 0% | gG fraction, and d) 4.5%

citrul aatign, addee | &Qlfra%modb% |h§t5%f>$eaft€tcrlem 6% eigrulline fraction, and 1%
L e e B I o S PR PRSP, s wol e Coupling
Sugaaget €gatlios SugatS-omiaifing peedds shdistnglished y laéag&ahgrcgate fraction,
content after freeze drying, pulverization, vacuum
drying, four 10 weeks' dry storage at 40C
(vacuumdried storage stability), and reconstitution.
Agqueous solutions with a) 4.5% LS55P fraction and
Figwe, 5¥hawgGifer @g’rﬁig@tﬂ: Cdm)enﬂ aBob @Jaupld'mh@ Stmgaweeﬁcfsaopeinostorage at 75%

relatn%qgwxﬁgg)% c?&‘f E ogc&e(d %‘Ha%\ Qt%/ . (gtgfc&? {opbﬁ%gﬁgpggoluﬁoms with
a) 9. 91% E8235P fadtid. anacu;t%tlg@ 1 SB&Eb) awmefradﬁgn and 1% IgG fraction, c)
ar.- contai nj n? owders are i stinguished b
[

6% LIS Baetion st Tesh Hagpnr L S5 son B olech Eration, o 2.5%

_ LSSSI; FafEH ar?é b6, $RE BhcUny 11199 ggﬁ(ﬁ"ﬁgéglgg 28e1Y, SE6' RFoAl ) 0.5%

% relative humdity and 4 storag

LS55R drapftidn angd)9.5%1eGrfeastions tand b i1 6%. Igﬁcﬁmuuls veo! sprayededniThi LS55P-
P ract i and. 1% | r.action, b) 9%
conafleBANERaE LIAEMABR Bl BB o °0 oo
Coupling Sugar S fraction and 1% 19G fracti on, d 9%
trehal ose fraction and 1% 19gG

Figure 8 shows the aggregate content after spray drying, one week’s open storage at 75%
relative humidity and 40°C (forced storage stability), and reconstitution. Aqueous solutions with
a) 9.9% Coupling Sugar fraction and 0.1% IgG fraction, b) 9% Coupling Sugar fraction and 1%
IgG fraction, c) 6% Coupling Sugar fraction and 4% IgG fraction, d) 4% Coupling Sugar fraction
and 6% IgG fraction, €) 2.5% Coupling Sugar fraction and 7.5% IgG fraction, ) 1% Coupling
Sugar fraction and 9% IgG fraction, and g) 10% IgG fraction were spray-dried. The LS55P-

containing powders are distinguished by a low aggregate fraction.
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20 fraction, and e) 10%1gG fraction were spray-dried.
Both the LS55P- as well as the Coupling Sugar- and
Coupl i ng Sugar S-contai ning powders are distingui shed
by a | ow aggregate fraction. Figure 5 shows the
ate content after spr drying, one weglk
Wozt??%{zg%e at 75% relative hu%di ty and 40C (for(1,32()(39ﬂ§){ﬁ§b6
storage stability), and reconstitution. Aqueous
solutions with 25 a) 8% LS55P fraction, 1% sol euci ne
fraction, and 1% 19gG fraction, b) 8% Coupling Sugar
. fraction, 1% isoleucine fraction, and 1% 19gG fracti on,
Figure)9 ghgveoths| 1aspeaisgeantent pfigrcsnron drying ong cw@g’@i nen storage at 75%

iV LASASAHAN B KOS engpions i
a) 3.00% PSTSER2ONEY REUEBOB%1IBAG fitinab) 2 6N66%IS56) fM0d6d, J@S33% tri-

. fraction wer. ~dri ed. t h opP-. as o .as :

oo BB S5 06 e Bl e b R U affmencin

fractifiQ W@ 0338¢ BrGlifiatadng 4hs AR 9 68% BSISPWrAUBHEM3E% tri-isoleucine fraction,
fraction. 5 Figure 6 _shows the aggregate content after

and Oéé%algﬁcfr%ﬁiﬂgé wepsriwrayediieds Tl SBraontaiungpowdses are distipguished by a
low o PR e B hoREEE B ARG SicAIR A talleggBn pgrease in the

tri-isolquaint i fouatio $hooi D%wid 1096 ifrreletiorom tienidtal YolidsGdntemt bf dhre, LS55P-
contab}n S%W upling Sugar fraction, 6%citrulline
FH&PCrGR™ and 1% 1gG fraction, c) 3% Coupling Sugar S
fraction, 16% citrulline fraction, and 1% 1gG
fraction, d) 3% trehal ose fraction, 6%citrulline
fraction, and 1% 10 1gG fraction, and e) 10% 1 gG
. fraction re spray-dried. Both the LS55P- as well as
Figur 8o h5 e S bt e, Y i e ek SnoRfBroigee ot 75%
relativeQhivil iy @idet0dC Sorded WtobdRGtBHitR, hitdveaaBtiRgioh eAdueddd doftitions with
Figure 7 shows the a grﬁegat e content after spra%O .
) 300}y 1 59P Gacionoant &3 BpdaCorwtiancblat OY65Hh LSQDR fisgion, 0.0833% tri-
isoleubiBrAbdioh, 304 o3¢, g%@ HGE5hnS %ﬁﬁ%@@ﬁsﬁ@ﬁﬁl f{écxigsl, (g.f'gﬁo%n tri-isoleucine

‘reconstitution. Aqueous solutions wt
fractianS8aP 088 UckgCo fractivd, Bndld) 2.6€6fL'IVOP i foavtion) 0.38% IbShdRucine fraction,

t] nd 1% 19G fr [ ) 6% LS55P fraction .

and 0 355G Ao RO e o drg T iogBisontEitins B et e disshed by a
low adgiépate feadtio®) 2. 5% LS55P fraction and 7.5%19gG

fraction, f) 9% LS55P fraction and 1% 19gG fraction, Q)

0.5% LS55P fraction and 9.5% 19gG fraction, and h) 10%

IgG fraction were spray-dried. The LS55P- containing

powders are distinguished by a | ow aggregate fraction.
Figur@Q1Fshows ehSagdt tdiger@ QBEC R dBaRY, Bt Adek Bl opfeRl Bfage at 75%

_dryi ng, one e 's open storage at /5% , )
relative humidity and 40°C ?forced storage stability), and reconstitution. Aqueous solutions with

a) 2.66% LS90P fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, b) 2.66% LS55P

fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, ¢) 2.66% saccharose fraction,

0.33% tri-isoleucine fraction, and 0.33% IgG fraction, d) 2.00% saccharose fraction, 0.66%
lactose fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, €) 2.66% raffinose
fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, f) 2.66% hydroxyethyl starch
(HES) fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction, and g) 2.66% trehalose
fraction, 0.33% tri-isoleucine fraction, and 0.33% IgG fraction were spray-dried. The LS90P-




10

15

20

25

relative humdity and 40C (forced storage stability),
and reconstitution. Agueous solutions with a) 9.9%
Coupling Sugar fraction and 0.1% 1gG fraction, b) 9%
Coupling Sugar fraction and 1% 1gG fraction, c) 6%
wo 20e9vPkdoNg Sugar fraction and;#% |1 gG fracti onperdbaddYRo4agos
Coupling Sugar fraction 25 and 6% 119G fraction, e)
2.5% Coupling Sugar fraction and 7.5% 119G fraction, f)

and [%%ﬁ@@ﬁhlh Y podktidey arkl@&inb@ishaansly 9% o6 tideflon, Fafticularly in
10% 1 gG fractl on wer eg‘g{)r am?g, dri ed%@ he LS55P- qﬁd

9)
compalgep it raginpesyind hydigreetiil s qlilgﬂEéSh engcipd as stapgrof-the-art.
aggregate fraction. WD 2005/112892 12
PCT/ EP2005/ 004806 Figure 9 shows the aggregate
content after spray drying, one week's open storage at
75% relative humdity and 40C (forced storage
Figurgt Rpsliomsythe aagr@ga‘t@@gntgmtu afier ispray dmmlme,ompugml dryingn ouiveagks’ dry

stora%)aé%g‘gf%@f chr: agtt%%agn stapl 1%3@ 93 % gl'uFlérg ﬁéluco?gtrl]s sbolutlons with a)
9% Cbmﬂﬁigi Supar fiaclich. 8Ed%% g@fﬂwabm @), S%Xloﬁpws/agas%amn, 1% (w/w)
0, - 0,
1soIeuF:r a Iptgqrfll, p%} S8 t%icuég%lé (/{ég&j,mfgrsg:g%rl %zﬂ:’tioan%/sg/gtr%ﬁiﬁ)e fraction,
and l%rI'gG| B2t Gha a%fl@mqg G FactiorAR e Qpra P ikl GHe @bl SHMBF-Bontaining
spray-dri ed. T S55P- cont ai ni ng" powders are
powdefp areidigginpuiphed byyp law aperredigfpetigat e fraction. Protein
aggregation is further significantly reduced by an
increase in the tri-isoleucine fraction fromO0%to
10%in relation to the total solids content of the
LS55P- 10 containing powders. Figure 10 shows the
Figurg dgr shgws ¢he gagregnte apntent afisr apragrdys ng, vastemy@eing s fogp eyeeks’ dry

storag§ ?ﬁ@%e(v% 1%1?—#?1%({/ ?rlnaag% \ét%bltﬁgg"hg'{dt 1§éc : Qlﬁqzﬁiu%étgse&luhons with a)

Sstorage' s
9.9% EBS it fratisn wnd 0.1%algGIr42084, lb;SQMSS“SBd‘tacﬁm amlcﬂ?@lgBﬁfadt‘@ﬁ c) 2.5%

action, b)) 660/ 90p f tion, 0.0 tr| 0
L555% E3flonarid- 16 B Tarona i 6 LSS0 (een i TareC Gpeiirp 514% 1eG
fractldns g9, fDS@SP ifRBtior) 1 4PRGfebdine fr&@ﬂoﬁ U\ 1 %G FabtidN) and®P3% LS55P
3% 19G fraction, and 66% LS90P Traction, 0.33%

acthnr 0% eisniline ifrastion, 8¢ iLyn Ig(zv Singtion Bew, Depe-driedc The hS§li-gontaining
powdetd ﬁl%xhs‘{jiﬁ?ﬁ%w&-ggea 15@%?%1"3\? Q0EalRLNg powders are

di stingurs aggregate fraction. 20 Figure
11 shows the aggregate content after spray drying, one
week's open storage at 75% relative humdity and 40C
(forced storage stability), and reconstitution.

o {SHEPY 430 W R Bl 25581 RG] S 0% o
month?’ 86%6t:88S B 28" EC 256N and) 48T of 3i moﬂathsj citabdlitl’), aantl i reconstitution.
Aqueous SORItlggso/Wlit fZI 6‘(5;’} L%OP Cf}'actzlm? %018 %%%W ?gr(9 sf%c%‘lgna%t)l 0616% LS55P
fraction, 0.33% isoleucine fraction, and 0.33% IgG fraction, ¢) 2.66% LS90P fraction, 0.33%
isoleucine fraction, and 0.33% IgG fraction, d) 2.66% LS55P fraction, 0.33% tri-isoleucine
fraction, and 0.33% IgG fraction, €) 2.66% LS90P fraction, 0.33% tri-isoleucine fraction, and
0.33% IgG fraction, and f) 3.33% IgG fraction were spray-dried. Both the LS90P- and LS55P-
containing powders are distinguished by a particularly low aggregate fraction after three months’

storage.
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0.33%tri-isoleucine fraction, and 0.33% 119G fraction,
d) 2.00% saccharose fraction, 0.66% 25 | actose
fraction, 0.33%tri-isoleucine fraction, and 0.33% 119G
fraction, e) 2.66%raffinose fraction, 0.33%
|5h50l euci ne fraction, ang 0.33% 119G fragtd

wo zogglgéé%ihydr oxyet hyl starch HES) fraction, q)gj.r)gg%%gf&mg%
tri-isoleucine fraction, and 0.33% 119G fraction, and
g) 2.66%trehal ose fraction, 0.33%tri-isoleucine
fraction, and 0.33%19gG fraction were spray-dried. The
LS90P WO 2005/ 112892 13 PCT/ EP2005/ 004806 and

Figurg $5&¢b dows dierggrpepowdetert aficespnsdiyinguyashen deying opejypne or three

agqregate fr [ art..cul arl v, i .CO i i .
montBERL G 4t A% TP BT oty P PRI BF 28C Ropestively
(opensit @t Bmohths haabilidy), dhitl gevonstit@tich ouBedus somggisegith @) 2.9166% LSIOP
fracticpy 0845 e ispdole LRGBS dactos e ARF of 36.5) 28330
LS9Ol§tﬁ%’%c%1/1i, gﬁé&@ﬁ‘gis&%ﬁﬁﬁbshja&i&ﬂ QR 0AGUC IS AaQidRt AIORSAWFLIT 40, c)

0

pling Sugar fraction and 1% 1gG fraction, b)
2.66%gLE08 fsctiory 0SdYatri-SelaetinofactionsandiOiB % Je€olrastion piean AAF of 40, d)
of ion,. a 1% 1 fraction 9 ' a
1.60% £ S Ao f 520k bt R HctP ol o2 oDl s PRAT o 40,
2.66% LSGOPI feration 0B 3¢ trilddtehdbz fracioh) ad 0viSeelgshifrayiodmt @dAAF of 50, f)

T lin ar-containin po re. ..
2-66‘%u£§%q$°n€‘%ﬂgﬁ3ﬁi?§ tiigola mg dreeten aed Bdeds B fracgiopafygp QAT of 60,
and g)ISB3 BN rhhiRnAY G RAF ST 40 W€ &Praydrt @ TRPL.SY0PAhtaling powders are

vacuum dryi ng, four weeks' dry " storage at 40C
distingujshed by apticelady lomazasregetgdiactien gfter drer merby S48t i on.

-~ Aqueous solutions with a) 9.9% LS55P fraction and
0.1%1gG fraction, b) 9% LS55P fraction and 1% 1gG
fraction, c) 2.5% LS55P fraction and 7.5% 119G
fraction, d) 1% LS55P fraction and 9% 1gG fracti on, eg

Figuré 09shgy® the fine pettictniradtipn §P8T)SEEPa tutaeff dwmetet ggnaller than 5 pm for

. 1soleucipe fraction, a % lgG fractiaqn, and - 3% ..
variot 301 P2t RS i afEhen opros Gt Saughl g6l which have
contaihéBEE5IMNaETE 1SG BYSIH iisdtbucihb @nd SEGP-Tieohitioh @ere produced and

powders are disti nﬂw shed by a | ow aggregate frac

tign.
sprayqe afusiescrived-undsh PleE % glgolegatcecanisinias POReTehassh Fgﬁ of ~35%,
A Y ' - ee 20 nonths' dry
Whereg{ %Jr)lg]gc & at g 8(‘%i f %%lg?asa%g 48fC 126?{'or 3 nont hs'

stability), and reconstitution. Aqueous sol utions
with a) 3.00% LS90P fraction and 0.33%1gG fracti on,
b) 2.66% LS55P fraction, 0.33%i sol eucine fraction,

i IS R AR Q0 078 ROAP afah e A AnadBYm f
o3 A e 6 RO 05 Ao
various PoaBers I Bt poanlersOv @8 Yadduted tsodpeaycdrpimg of aqueous solutions which have
contained LS90P and IgG1 or LS90P, isoleucine and IgGl. The solutions were produced and
sprayed as described under EXAMPLES. Isoleucine-containing powder has a FPF of ~28%,

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

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

various powders. The powders were produced by spray drying of aqueous solutions which have
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fraction, and 0.33%19gG fraction, e) 2.66% LS90P

fraction, 0.33%tri-isoleucine fraction, and 25 0. 33%

lgG fraction, and f) 3.33%19gG fraction were

spray-dried. Both the LS90P- and LS55P- contai ni ng

wo 2009Ydghs are distingui shed by, a particularl ypclr%‘ﬁﬁoo 1004306

aggregate fraction after three nonths' stora

2005/ 112892 14 PCT/ EP2005/ 004806 Fi gure 15a+b shovvs
contaith(FLgfgﬁ’r £93561 6P [‘Egﬁt tﬁ‘ §o@cruc§1@ raﬁa Iéﬁly Y sol@G WiBre %ré)g}uced and

0

dryi ng, opeh one or three dry storage at
Sprayfrdeasamomée&]unﬁed EK%MW@IESL@%rselemlnwwdtﬂmngl powydas has@ FPF of more
open. nt hs, i 14 ty), and
than FRBEG 1HGib iSRG e aBp BT S R o 8%, o
LS90P 5 fraction, 0.0833%¢tri-isoleucine fraction, and
0.33% 1gG fraction at an AAF of 40, b) 2.833% LS90P
fracti on, 0.166%t¢tri-isol euci ne fracti on and 0. 33%

r act on at an AAF of S90P
Figurg g@c#ﬁ%fﬁ th sl P el et MGAT S Brass gy tameter
(MMIDY §Cdakions Fdwdrhs. AAE potvd4 wed pro@u&@‘i%'—sgﬁi?%rﬁh@@f la@Rous solutions

0.20% tri-isol euci ne fracti on, and G fraction

whlchal}avgﬁompe%LSﬁf apd) IsGd, FebS Ly ipisplerring @tﬁi a3 i3 3 solutions were
oSO 8 AP 2SO0 B D St

5 pmtanti a MlfBumialler fhraacl.f gm. ’Hreddi@grﬁﬂ%hbg@ the affedtaf thd: trddisoleucine

of 60, nd g 3.33% | f%actlon at an AAF l\ﬁlQ/IAD P
fractigple cosgieat, ol PRI SPHiseRISOR: ok CRRHPRGIHNRRS? Onofe an
MMDAi A tiong H-i%l‘i{édcxﬁé’ fehchEd tréleted b | the QU RO CGaleRt bF 36d F@hulation

after three nonths' storage. Figure 16 shows the fine

signifigentlyireduses thaM¥o®. (FPF) with a cut-of f diameter
smaller than 5 mfor 15 various powders. The powders
wer e produced by spray drying of aqueous sol utions
whi ch have contained LS55P and 1g@ or LS55P,
i sol eucine and 1g@ . The sol utions were produced and
Figure 30 ab@ms ths fe @@ﬁxcbeﬁiaq‘gmd EFPIDNPE BS-off diameter smaller than 5 pm for

| sol eucine ta i nin 0 FPE .0 35%
variouy S EUE THE R e PreR Rl ying o€ Squeelip sajptions gipich have
contain€ll ESTWOrmd 14G 5 bBANSOIH) &ri-fidonRcipa kid I‘glGﬂ Thé edlinedhs (Worfproduced and
with a cut-off dianmeter snaller than 5 pm for _ various

sprayedogiddyseribefhundss ideh MPES o Thriselencins- cwtasrmwoarfiw Hgvep FPF of
~40% ROURRY SR Alal 1 -RBRuRL $l2e oV %r oﬁ%gh PP oS, and | gd

or LSY90P, 1 sol euci ne and SO ut| ons were
produced and sprayed as descrl bed under EXAMPLES.

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

wher eas i sol euci ne-free powder only has a FPF of -23%

Figurgal shows the mass mean diameter (MMD) and mass mean aerodynamic diameter
(MMAD) of various powders. The powders were produced by spray drying of aqueous solutions
which have contained LS90P and IgG1 or I.S90P, tri-isoleucine and IgG1. The solutions were
produced and sprayed as described under EXAMPLES. All powders have a MMAD smaller than
6.5 pm and a MMD smaller than 5 pm. The diagram shows the effect of the tri-isoleucine
fraction at constant total solids concentrations and spraying parameters on the MMAD and

MMD. A 10% tri-isoleucine fraction related to the total solids content of the formulation
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Figure 18 shows the fine particle fraction (FPF) with
a cut-off dianmeter smaller than 5 mfor various
powders. The powders were produced by spray drying of
aqueous sol uti ons which have WD 2005/112892 15
wo 280671126432005/ 004806 cont ai neg LS55P and | 9Q peatiprbsa2®fisos
tri-isoleucine and 1gd. The sol utions were produced
and sprayed as described under EXAMPLES.
signifidahtly $Q@uessCihdeMBNDABOING 1pRWISIRs ReNRn(dEFTRI 298P a higher
t han 50 or 58% whereas tri-isoleucine-free powder
spraygig|pyespiie (AAEPESQ pr 00)ahgwener-pignifigantly redventhetM ss
nmean aerodynam c di aneter (MMVAD) and nmass nean
di aneter (MVD) of various powders. The powders were
produced by spray drying of aqueous sol utions which
. have contained LS55P and Ig3@ or LS55P, tri-isoleucine
Figurgn @2 |shows th aesidpalitinonmsnenegaatenp rafidu spy adioringp rfanzed stosage, and

oA d ) b e have : o
0 DRSS 2ol RN VSN 4555 o
lysoz?ha@;ag:mnsdl:ivﬁso%f(w/\ﬁf LSB(:P lfrﬁcttohge((:j)t @.B3%S(ﬁzi/\e)113yitsmnib0fraction, 0.33%
NI T L ST S

fractiéd, i0:3390 (w0 tRsdlbbde RRtbR] Adetlodn (Whe) LI 8QldndSere sprayed.
content of the fornulation significantly reduces the

The LiRRBcontaiging powderdmdiringuished bye high residvabmprosacricorterltFPF)

with a cut-off dianmeter smaller than 5 mfor 15

vari ous powders. The powders were produced by spray

dryi ng of aqueous sol utions which have contai ned

. LS90P and 1g@ or LS90P, tri-isoleucine and 1gd. The

Figurg 23 shipw shanegesc gateoepntoat] aBeraspraypdraiped vassuaedsyingbtheee months’ dry
' rgo 6k - c .cont ai . e Y :
storsd W B8 S ST 60 (' LLBnIHC HARIEANR SRR AR otuions
with ) 3vides (vowl) yalbidenim fikdonpb) 6.260% (26v) kagitoin Zrhctidiomel X hE% (w/w)

s .nmean i ter and nmass aer.odynami c .
o0 TR ) GARDITOr) GFoais ptRde 0o ke PotRiERaG, Spgton. and
2.833%" @FUT Gehclidh, ?aﬁﬂ&% ol166% gwm?) GUHBRIASTAB0H! 0.98% (W Gfikisoleucine
have contai ned LS90P and 1gd@ or LS90P, tri-isol eucine

* fractiogy qandg @833%n d W) FcHAB Weice SPBYeskl LBt LSRIP<jontajmueE appwder s

o | S. Al powders have a MVAD
dmnn@ﬁ%&?2$§?ﬂ§%g§%¥gxgﬁggﬁd a MMD smaller than 5 m The

di agram shows the effect of the tri-isoleucine 25
fraction at constant total solids concentrations and
sprayi ng paraneters on the MMAD and MD. A 10%

mowt 1 s S4B GRS b 2, =

PCT/ EP2005/ 004806
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significantly reduces the MVAD. Both a | ower solids
content (e.g. TS: 2% and a higher spraying pressure
(AAF of 50 or 60), however, significantly reduce the
MVD. Figure 22 shows the residual nononmer content

wo 2@k BRoSpray drying, forced gjorage, and 5 pepppagosinoasos
reconstitution. Agueous solutions with a) 3.33% (W w)
| ysozynme fraction, b) 0.33% (wWw |ysozyne fractl on
and 3.0% (ww) LS90P fraction, c) 0.33% (wWw |ysozyne
fraction, 0.33% (ww isoleucine fraction, and 2. 66%

w LS90P fraction, and d) 0.33% (ww) |ysozynme
DET‘?‘H&'\@%IW %I.PITIJ \55 ine fraction, and
2.66% (W w) L890P fraction were sprayed. The
Defink239P- cont ai ni ng powder is distinguished by a high
resi dual nononer content. 10 Figure 23 shows the
In thaggney aifehe’u‘@eﬁ;t:ﬁjﬂtonatﬁﬂ 186 HSRAA, déntisNEld désighdidhe hddNGall have the
t hree pont hs' storage at_ 2-8C, 25C, and 40C (3
mea%ﬁgﬁgma@?%ﬁfm?q &)he wergt F@%Wﬁgbﬁ paieanh F\tatema%ﬁé &efer, unless otherwise
u
mentz%ﬂéd i Qﬁb\?\//ww)%tggbl ?i? El%ngtﬁv@%ef \gﬂ{:% gfrf]@g(%lgfs %&%E{) B?g\lf; V\gﬂjﬂed Butions /
suspenmt;P Fheagenemh Gml)Odﬁn@%%:t(m#mi)lg'b air cicpmaing" fln(dmies othe particular

_ embo&m%ﬁ}/ Q'éompvl\"}s Sg) elﬁ.lr%g%az %Wséég% 'i g{ll OPI uﬁa%f Ialgcfl(?t ﬁseglv)by way of

limitalo@3% (vv/vv) tri-isoleucine fraction, and 2.833% (W w)
fraction were sprayed The LS90P- cont ai ni ng povvder IS

The egllg{g%ﬁé ng | ﬁﬁ a%llrapo\gﬁ ga—?v (? %rrefi %%Q%ﬁ{%gg ] %Jurn%g at least one 1,4
O-linkpdepathalobOdivativid YRR 24 @1239;?0 %&M&&E%@Qéér@ﬁ&%) Sreferably
DETAI LED DESCRI PTI ON OF TH NVENTI ON Definitions In

having g doryha gizted iy thinpateris@h aprixewe tereof erefprablits wixture spmprised of

maltoﬁg %&? %#:9%%1& (?E% g@eéjtlu#@wf Igam/egstto €1 V\bfgmf‘)ﬁgdégaggf}]a{ose derivative

having toae eofethe sforretley stated| baeinbdfver avids ethemnsugars) peeferably b haixture of

wder or to t ‘Fﬂigéi‘bﬁgﬁ%l?gg £t m%Itosty?esucrose

sacch@ bR HuEBRL Md ghRbic (1K) £ HiixtOie coﬁ*@ﬁﬁéﬂ' df%t ' 1cb 925 Y6l 65/wh) M tosucrose, a
particul ar enbodi ment "conprised of'. Furthernore

maxumgp P AR (AW laciose pad e mpemyet of 4@ 4 b\y/wa,as’qc@prose (v) a mixture
compiide’ $8h{ ¥Ast 88 % (w/w) lactosucrose, a maximum of 10 % (w/w) lactose and

saccharose (vi) a mixture comprised of at least 25 % (w/w) glucosyl and / or maltosyl sucrose,
between 48 % and 56 % (w/w) saccharose and / or more than 10 % (w/w) glucose and fructose,
(vii) a mixture comprised of 18 % (w/w) each of glucosyl and maltosyl sucrose, between 11 %
and 15 % (w/w) saccharose and between 5% an 9 % (w/w) glucose, (viii) a sugar mixture
designated as Nyuka-Oligo® LS40L (abbreviated LS40L), Nyuka-Oligo® LS55L (abbreviated
LS55L), Nyuka-Oligo® LSS55P (abbreviated LS55P), Nyuka-Oligo® LS-90P (abbreviated
LS90P) , Coupling Sugar® or Coupling Sugar S® (Hayashibara Shoji, Inc., Japan).

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

(w/w) residual moisture and even more preferably less than 3 % (w/w) residual moisture. The
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10 The expression 1,4 0-linked saccharose derivative

or a sugar mxture containing at |east one 1,4

0-1inked saccharose derivative" is defined as (i) a

1,4 0 linked saccharose derivative, preferably having
wo20@s5/i@kg3ul a stated in this pajgent, (i) a mcWiB005004506

thereof, preferably a m xture conprised of naltosyl

and gl ycosyl sucrose, (iii) a mxture of at |east one
residuhl shofdtukd, AK&Rst G Qe tull &F el dtfing Behdities @Eidedtidah&cipients,

formul as, stated herei nbefore and other sugars,. i
essentipllyrdopensient op thietynerandgrropastipmef e whpmrascuticalcachye sehstince in the
powdéQSﬁﬂﬁ&Rﬁ? or conprised of glucosyl and / or maltosyl

sucrose, saccharose, fructose and glucose, (iv) a

m xture conprised of at least 55 % (w w) |actosucrose,
The texm 'lesneiphons”d$ defnedoas wipayvdeaforosletienebntainipg lesuthan 10 #9 chpstalline

ot ARG EBRIRRCL el PRt ROPS 5.5 Rl e 984 on

3,20t B¢ 0se and saccharose (vi) a m xture conprised of at
| east 25 % (W w) glucosyl and / or nmaltosyl sucrose,

20 bet,) 48. % and 56 % (w saccharose and / or L
The (3 8 YREHNE. 5, S 21 BOVT Al FHEES A PBPRTY goplications.

-~ InhalaBlegioWdRrsCc@iWe i d3@ersef udfs % (Walt) 2ERGRaRE 58 kﬂb\f\”ﬁﬁyﬁar@?& reach the

mal t osyl sucrose, between 1 | % and 15 % (

lungs gaé dhatssenanis berluseh dsvaloma sostomicwlirgt. fnhatableeparticles have, for

] r mxtpre, designated a ka-Qigofr) ..
B Y I (e
generd|BOBE@ERLES— 5L D LrefelWbiK betldedof L)3 LI5S lgand /or a mass median

(abbreviated LS55P), Nyuka-digo(r) LS-90
aerodynapiy dometeedM2D + Sog@)media@ngpidynanisdipare{ar) ofdretween 0.5 — 10 um,

prter By BRB8E  A SRR ORBh A i oty 1 -
um and 9k YarBONEIgT e ERAbIH:ATdeAN"— £5 @nfef i ned as  powder
formul ati ons that conventionally have | ess than

. approximatel y 10 % (w w) residual noisture, o

Massgpediay dipmgter"cs SMMBN is7a sacpsyragpont & thieiaverassipgttipiesizq distribution,
. =, .

e B35 DEHPEL B8 5110t LSRN Bohe WA Do o

diametee f dheatotaipiobimer distribhidod/\® 200610l 2RdAglpat. The MMD values can be

PCT/ EP2005/.004806 resi dual isture, at constant
deternpt, o SRRl QL AT RIP AR iy FoBGon oee: EXAMPLES
section, We&tho B R wiRiebly ofRBliSe, an DHRRD Lédehtiord PREMOE Bin B udel €e.g. electron

. type and proportion of the pharmaceutical active
microssOpys ceE BIge pedimentatipihder f or nul ati on. The term

"amor phous” is defined as a powder fornulation
The tefR Mn@dsthdihn RARYEIRE dtheterGMAEABY! & the aiBiRlabBS particle size, at

preferably less"than 7 % further preferably |less than
with 58 %ot gredparticlesaef the pbwder mumaltihhaveda smd] agpdvramic diameter. In the

event of uncertainty, the methods given in this patent (in this connection see EXAMPLES

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

The term "fine particle fraction" (FPF) describes the inhalable part of a powder consisting of
particles having a particle size of <5 ym MMAD. In powders that can be satisfactorily inhaled,
the FPF is greater than 20 %, preferably more than 30 %, in particular preferably more than

40 %, even more preferred more than 50 % and still further preferred more than 55 %. The term
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The termor "inhalable" is defined as a powder that is
sui tabl e for pulnonary applications. |Inhalable
powders can be di spersed using an inhaler and inhal ed
so that the particles reach the lungs and, if
ary, via the alveoli gdevelop a syste
“K)mﬁﬁﬁgﬁéble particles have, fg1 10 exanpl e, gh%mﬁﬂﬁﬁ&ﬁmm
particle size of between 0.4 - 10 m (MVD = mass nedi an
cut-oq*f afaﬁkﬁew usedgﬁnﬁﬁsa%ﬁfeﬁe&éﬁ’@se w&hﬁ% dtictes’Fe k&S §fi&RAkdbunt when
bet ween - m and or a mass dian aerodynam c
detenmmmgetheFP]E MME ofra&% ated oo fbdinmeynefnd pmdiFRRDteeans dfat at least
0.5 - f bly bet 5 - 7.
30% pﬁql{wgqu]clﬁrlgflgrpgmdyr e \%gxg\gg %e@lan a%oﬁxglpﬂc dri‘gpger of?esgnthan 5 pm.
preferably 1 - 5 mand in particular preferably
The 1884 WeSHy Jolutidn"SisPRfinkd asMAS aqhEdi %Bluﬁb@%?tsﬁﬁpenﬁfm ‘MMRhich the
is a neasurenent for the average particle size
phamyrepticaligtiveombstaseciadissolved wononded togethdravithray taastionn exgipient.
general ly polydlspersed The results are expressed as
The t&JH'P " 19& %F‘flﬁ%ﬁ" & b ;}%31 1\6 la%dglldsx&)xéésg fleBD m%{hog Qs % more
t ot thro ues can e erm ne
complb‘@ty @saﬂplden tlkryE)ﬁAMﬁESf selcweﬂn ditiirfer efftighmahgagueinant ficSMMAD

wnt GRS S BAELES Gl o AL i), AIGIERNS o,

Methddg).9. el ectron 20 n1croscopy, centrifuge
sedi nentation). The term "mass nedi an aer odynarmi c

di ter st es he r am, c tlcle Si ze
The te PR phe Sy ot PSR BN oLV el BTG FETFB fargiepents, that
can bd\a¥Iad&l éi:lii%h&llﬁﬁ rt&%ﬁﬁﬁﬁaﬁo@in&la@&&ﬁm bf‘th% 'ﬁ?vent%ﬁs Mhe @kcipients can,
uncertainty, the methods given in this patent (in this

for examplachs nubnonsse adnxinisarekwither hrgng sipeifipa 99ve§9@rt9@<=@lgglcal effects
deternining the MMVAD. 25 The
onﬂmtgﬁs&ﬁ%foﬁﬁgﬁmﬂﬁhﬁﬁﬂypg 'tion" (FPF) describes the
i nhal abl e part of a powder consisting of particles
The telaV'phgmacepticdliyciceepsibieesaltt" iﬂelu&esrhymmf ekampio WetefoHowingtsalts but
. .an sat | orily.inh t he. PF [y
s not e S S P PG HE Tt e TPl BTG diphosphate
bromi@d Sidehible)salid 1€ addifitn, s48s 85 or8Mee afley ﬁtcﬂ ra€ fn@il4tedn 4t fumarate,
than 50 %and still further preferred nore than 55 %

- tartrate; gEcqiRgtoretgisperimite £imte aqantndastitpIarbmenuignec, bagqatg pfoorbate,

para-t&h@@fﬁfcﬁﬁte Bafthate sﬁﬁ’éc?la?eo P %leartel 8 SwdiiaG rbsﬁ)"i’d'té' gllu&ﬁnate and

are taken into account when etermning the
lactobjoppte gélts30 % at a cut-of f dianeter of 5 n1(FPF5) neans
that at least 30 %of all particles in the powder

The tog’ﬁlv eph%ﬁﬁ?c%ﬁtlémgla%& %'ieo gé{t %g-‘l fncﬂ.{d@gq%u? rnonbgl \92}5 of I'fﬂlﬂta%ion for
exampm] Gitldws, sodivut, |potassmms uaslqnems alorm,lnwm anthinanotihm (including substituted

ammonium).

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

Ieast three sugar residues,

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

the organism, an organ and / or a cell, when the active substance is brought into contact with the
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* sugars Bl 8355 o ISR elsbinsiivls. Sbvaes

5 pharmaceutical active substances is dissolved /
suspended together with at | east one excipient. The
term"tinme of flight" is the designation for a
standard neasurenent nethod as is nore conpletely

wo 20desiegorbed i n the EXAMPLES sgction. I n a timer@gbdodbdik
measurenent, the MVAD and FPF are neasured
simultaneously (in this connection see the EXAMPLES

organieg; bigam or caleWhes Sdminis@era'd'ltb 4 [RKient, ba’if Hmee Uﬁciapnﬁ'| al systemic effect.

accept abl e exci pient” "vehi cle" or "matrix" refers to
GO S RN e S RN R TR

nuclei@%&idpi ents can, for exanpl e, be pul nonary
adrri ni stered w thout having significant adverse
oxi col ogl cal effects on the test subject or_ the test

The t%lb Jpélatt log of (pRYypeptide" i Apfineg Ha armebauariof aminp asidsepimpppel of from
t
o GRS PARN, h RIRTEIBSoLAQTS L
includag both lmumhem'sles hlhcbhatdepemlubs‘ albbee is, polyspeadfegmino acids comprised of
sal t iti

1dent1%a£B{ gE% é?ragyﬁlagz Eﬁq ar %%rcgggq pé:p p@%@&qmm 8% peptide ~

linkedf dhi¥B6 atids, a tAlpeptaded forfll §edd Wptde litdSntnd BAHEL The term "protein”
itrate, acetate, |actate, nethanesul fonate, benzoate,

as useﬁél&fa%aﬂ golymer prapigp a%ﬂ%ﬂvmsﬁa?ré thag JI0fgming acid residues.
saliscylate and stearate, as well as estol ate,

The tegth "ERIpAECis 386H tolcBarh QB RNABtidA Prétein’fh v-nrltil% $iRg18%r multiple amino

"phar meceutical |y acceptabl e cations® includes, but
acids pgre Wsm?doﬁhmmﬁeda(ﬁgolfragmnts) eddot(eeg. derivaiivgmwith a C- or N-

tenmn?P gk ﬁ@éorﬁ Oéraé%ér"dﬁ% ﬁl%gl eéi' rﬁutﬁrjl ééﬁ%c@ lﬂp iy %amﬂd" rinypoa) sequence,

leew'is;eppgepaaMmof deivatives" dfl ﬁhg omampmdud glichl &, d@‘fémetheasbyaneans of

hg e Slélﬁq:céwny gf at least

10, 20086 bﬂﬂﬂ’/uaﬁ"e&raiﬂbbﬁﬂﬁwéﬁ 502608 Y6l pﬂ’h@ﬁihﬂﬂ} referably of at least 80,
ition or conbi nati on her eof, which Ras a
90 9595(}(@(;

&F Mprydan ﬂOQ/% hivnstiwicel thehative, nonfsyethelimproteie
orgam sm an organ and / or a cell, when the active

PP BRGRId §s ALREANE o Lo mﬁlﬁn%ﬁﬁgﬁ cémtﬁiﬁs 5t"€asV6he amino and at least
2005/ 112892 20 PCT/ EPZOO 1004 organi sm organ or

one caclgixlyl grle Aldoginibstaeridgioup & qoavananmllyi it theampbatien @lative to the

| ocal or stemcefet rm"bi ol ogical . .
carbosyl Bt b e AEResh ot MO it s bomsaRE: e o acid can
also chthih otla® ifeh@ibnal F&upd suélied Bhihod Caftboxamide-, carboxyl-, imidazol-, thio-

- groups and other groups, for example. Naturally occurring or synthetic amino acids, racemate or

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

proportions of the two enantiomers.

The term "pure protein formulation" is defined as spray-dried powder consisting of one or more
of proteins and optionally one suitable buffer (typically from 0 to 15 % (w/w) relative to the
weight of the dried powder).

The powder basically contains no other excipients; that is, the content in any other excipients is
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The term "peptide" or "polypeptide" is defined as a
pol ynmer of am no acids conprised of from 5 two to one
hundred ami no acid residues. The term pepti de or
pol ypeptide is used as an alias and includes both
wo 2003/1PRepPt i des and heteropeptides; that is, pﬁ%ﬁﬁﬁ&ﬁm&w06
anm no aC|ds conprised of i ent|cal or dlfferent am
acid residues. Accordingly, “di peptide" is built
less tﬁarnqm/ (WP PRREVER the vafgls@&hmrﬁ& Glgds, a "tri-peptide”
orn1three peptide - ['Tnked amno acids. The term
protein" as used herein is a polyner of am no acids
A "swéaﬁe gtived sebstangniscepablmefredusingithe swifaga éension ©f thesolugipmin which

it is dl&g e&) gf’h% suﬁgv%eua%ﬁglé); 2 r{i&a@ﬁr@& ng” g%hq t%nsogrgétcl:r I%et{’lod after Lecomte du

e or € ani no
Nouys(Blasetr; Frutrmdng,eﬂuhm rﬁ&teéd foeegunpld, agments) added (e g.
derivatives with a G or N term nal extension) or

rmnse.nvdl d wth respect to the native (wild
The 19} E‘F se, preparation of derlvatlves

t
glfesctng ﬁagk?lgbﬂ % {c/egttﬁy{] eﬁ I?lpgc (}:foﬁ;tg{er t%égtg‘ﬁ\r%e il %Fa%glﬁlcal active
substqums Sﬂnkll aie élnaioaxg ueﬁb (]qhndedasaba:lmmsbl deritvytive(s) aeletted dtord Bhe group

compiting, ity RkeeC -l frare dabioguastien, Tohunigp, B-fseccharose

(gluc&31 subfidcPorar, AOLmked g gl dacth b @ARal Wiyl ¥uchdse}. he
natlve non- synthetlc proteln The term "am no acid"

defi a conp whi ch ontalns ea one
Accor s aaﬂl&ﬂaft embodiment aﬁ Qledav%@mt § CORRsPO! %B%%I‘St ¢pmtain, along

with RE11POAREP sdc@ha(f&@\ﬁ%mfétﬁf@ @ht ¥r tdrd BemadROSL thdPMor polysaccharides,
relative to the carboxyl group, any ot her arr angerrent

whergim therpdditippalauiitigation. ofinepmoc @tnb/eormp@amtﬂ:sem anpnnfaccing the powders

is pr%?nﬁ%%?égdgg@%%gg{%@ gl_v?&tg)gr réjﬂfs %&re% ucﬁiﬁlr%hﬁd]w&‘?s containing

lactosgerose) daciowd amtli‘sacclxgrdsmpsherélﬂ rthepamaheof IMabsuckd yelative to the total

sugar%%%@hﬂ} gfmh Est_% %Ol%?éw alcl:?lﬁe gplfl%/%? l') ?w/%r) and even > 88 %

(wiw)S PRESRINEOIRY ,Ibr@fe%@) REbbAIBRSS, tﬁ%ago»@d’erévlﬁc%grdn{:gofo 5 3¥Rhfon contain,
the termisol euci ne conprlses oth D-isol euci ne,

along| with Jhe (ppmRacevtisale attiyei syibstanasi nesugat mikturee designated Nyuka-Oligo®

555 ORBERIAEE o 0, B TARHATEL 25588 ThE! A OA o 5

or mu asSpra
lactosoonosd, atmaxgmot od12S % (wivr et lacmtﬁsemndtaenmmamd)fd}ﬂt% @wal) gaccharose.

ne suita Ie buf f ypically from0O to 15. % (W .
Accore b1 % b I T P PorHES dPTEtng Jadis jrvertifg tontain, slong
with PRVEIRFMMRAGHGR |abiiveC Qibs@hdS aNgugat Prﬁitu&xﬁésﬁgnﬁféasﬁytﬂcﬁﬂjhgo LS90P

is, the content in any ot her exci pi ents

(Hayashibaze Shogoipc iaPPQiTPEF’Q‘G afsd 66980 vavlbg@tqlﬁﬁaﬁ 1‘1&5%% Y lagtosucrose,
a maxifhAlor Y6 o Q)v/w Bt Bl UndRhechiBs4r i ed powder .

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

fructose, wherein the proportion of glucosyl- and maltosyl- sucrose relative to the total sugar

‘proportion in the powder is preferably 25 % (w/w) or more. According to a further preferred
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A "surface active" substance is capable of reducing

the surface tension of the solution, in which it is

di ssol ved. The surface activity is nmeasured using the

tensi ometer nethod after Leconte du Noisy (Bauer,
wo2lgsR{ANg, Fuhrer, 6 s ed.), jfor example. S5 ghGbiMbGEkos

according to the Invention e present invention

relates to a spray-dried powder containing a

boﬁﬁﬁ’é FREEHE LAY BobdUEn of HBSIsHNGAI RN SuSosd R aF1 Msox /
o |nn ked s%cc ea o%e de})l%latc?s\?e ssl ?ﬁgt élg%?ror% e b (wiw)
of thegtptgtb pigacpoperiisn n@the mg)v(td@ Acqufbdg Da;a‘bfes‘ad: clhmdnsslt thc spray-dried
powd% ?ﬁ%’ggﬂg gcl)SJ 3 % S}%\Seng?n coﬁ( f{lqreng- 'i%nﬁ Son Qc? e pharmaceutlcal active
substgctl- @lstigas aﬁﬁh@é GS@gx{at’Gw 4s0S¥lplimp Suee® (HhRstHeE9 SHLATINE Japan),
a further enb of the invention,

the
whicly B?IF%lgbéhl?PsrﬁglgpéMéWso%élﬁt’%’h anﬂllbﬂ@sylvﬁuﬁlﬁ’s% Hp@tvneea 11 and 15 %
(w/wﬂlifi sawﬁ%sém&ﬁ% Aard %SW/W)eofcég& & glﬁ&ﬁéeaa i Cf i lﬁrthermore

d / or polysacchari whereih t ona
the pcrztsmtl mmntlon rolatenoitro- toasmtay-dioed dowdars hahicldesntein in addition to the

rin he powders. | referred. Accordi ngl .
pharn{RAHICACATL Bibslllte PRARER Tt BB S on Sl S Hayashivare
Shop clmt dh]juﬂ),gwhich%ﬁﬁim‘ TaSDSledst baet Owhy)agltecsFc Ghar &Sﬁ‘l,altosyl- sucrose,

ei n g Z %n | actosucrose rel ative to
betwe%t | anfs %tham?euqal Y PefRciBm 14 % (ﬁbv)wef glucose and
fructokd W) , preferably > 55 % (ww and even ? 88 % (ww).
According to a preferred enbodi ment, the powders
according to the invention contain, along with the
Sprayfhied pawdersibens besashomn i yspastienbarlyadyarfageons, sehgpeproportion of 1,4

I T
derintie'astlaﬁﬁe % the alcy ossc phHhe, pcavdmbbﬂmnm af ad® 9900V v/ w) preferably
e B 88 T U et 358 3F5C 0 2 cve

prefereaaclerbamntso ahh@()l%l\(ﬁM)l ﬂﬁ XempRI 25; 28 o, W3 h, t25e7 25.8, 25.9
rmaceutical active substance, sugar m Xt ur

ete.; Qée%? ghat%edl RipuiRAe- 1B BHo- BSAIP40 E‘Iclaﬁé,s‘m Hhr-a 451G} 50 etc.; 51, 52, 53,
.. 58, '5@06@ etd@R3N), 3PDIRVEatRLSPORy i C?s 073”3}?('&:3 V\%ﬁ 82,83,

'east 88 9% [ Actosucto<e, a maxi mim’o

89, 90| ehet Vs 8243 -5 a2 AKretis:e9. IFQP2hed.Bor. 89.8 it efcs 99.91, 99.92, 99.93, .

LR e T N I R T N

90 %I(W\Eﬁlﬁasdﬁen El’icﬁﬁﬂb&iél partici 12§ Hal fiaideos. \Uvehll Ol ProfBptidr of 1,4 O-
nd / or ysacchari des.. Accordingly, the present

lmkedu sseharpssn ?rh‘@iﬂﬁ?jég ofi 3 Suger PESHEN aPHEnIngoHdlsAY, onend@d O-linked

- sacchdrOddt @drfvadvdsidutd Be Q:fho&hu StlYAt tpe?ﬁgr gﬁhg@%bvdelsﬂcét%%t partially

saccharose, glucose and erein
amorpheesp mfcﬁembl}bt:mgpl@tﬁbs yflmonémds néhe soportiopuck dgle O-bhlxdi sagcharose

derivatife Blhgf ats?lgﬂl m&Hggtr:ontaiIﬁng at least one 1,4 O-linked saccharose derivative can be
reduced also to under 60 % (w/w). In this case further stabilizing excipients are added in
appropriate quantity to the powders. Examples of other stabilizing excipients can be found

elsewhere in this patent specification.

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

the invention is as a rule between 0.01 and 75 % (w/w), preferably between 0.33 and 50% (w/w),
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proportion in the powder is preferably 25 % (ww or
nmore. According to a further preferred WO 2005/ 112892
22 PCT/ EP2005/ 004806 enbodi nent, the respective
proportion of glucosyl- and maltosyl- sucrose is at
wo 20088889218 % (W w) of the togal sugar pr OPOVﬂdT%:zdéBodetﬁtﬁ
powder. According to a preferred enbodi nent the
spray-dried powders according to the invention
furthet @inéfarirel BegwednN0.381@hd 4919 {0/ H)h Bndd BAhMRARMH pré@iredBEthden 0.33 and

P tance, a sugar m xture designated as Coupling

40 % a\jgé fxpc)orcalp&%g SF Brefsriss iembpeiment, ggwmoﬂl@ qﬁfh@ pharmaceutical
ivel f I l;

s QB LSt Sl LAY 5 A0S Bl 033

and 3pét (s, Broferabl9bétveen 083 ahd éae/h (W)gﬁuﬂmspre&ndd between 0.33 and

o Fur.t her nor he pr t o nt i n rel ates
25 % {8} BB oyt ey de GBS o D ah P ey, the
propot-tﬁmtlhefor ehahhRosul 0.0810.65cL. @'@8801@93%&:%)91 PZOIAL. 0.8 09 etc.; 1, 2,
re de3|2gnat ed as_ Coupling Sugar r Hayashl bara
SShc’oJl? etey; A, 12, Japan; [P0 cHniai a¥8 I28a efp5 38432, 33, ... 38,

39, 4d¥véW)11 9!2“@9S>/|48 @@%det@f s{abl o5Y! 5g SICEOSE: 61, 2b8§ 188, 69,70
% (W W) saccharosé "and nbt nofe 't Yo
efc.; 7(1m7/2/u)73,o7f4 g#. llldzi’s% 7&6(;1 T48) Gl Oselc.; HHPRYHAD2] %93@&%@9& 74.99, 75%
(w/w)have been shown to be particul arly advantageous, whose
proportion of 1,4 Olinked saccharose derivative or
of a sugar m xture containing at least 1,4 Olinked

Conseqamt]lyapmsdaers der dceaddingetortad atvientort that hkﬁ/edcf yropausion @f 11410-linked
bet ween 25 and. 99. 99 % refer
sacchNe BErVAGts D b §9Ea ARG CORPIESY LeoBh BRerIvb @ ik fcisgcharose

denva?@e aamwe@o Qaivwsﬁﬁstaaséioﬂ&rexﬁlﬁﬁﬂe h§5/75,p16¢f£ Q?ﬁg 2@722 29/51 30/70,
or exanp

31/6923@/@ 33/67 3215667 35/gg 335/642\'%3 162, 39/%'402@0 42/@9 4458, 49/57, 44/56,
45/55 646954 4%g 04?8?52 3@/5% 150/%(?51%% SR, %3/%5 542%6 5%5 fs%m SE43, 58142

59/41 6@/4(551/39 62618, 6697, ABEBA/3S, %134 62/33,768/32, 69/31870/309,71/29, 72/28,

73127 8%/269‘7‘5‘/25,8'%9%%@?2%/27939@?8 02%1@8, ?fs 83@81854/19%@5@5 86/14,
87/13 @8!13125 8991 9)1)/10991/9292/:9@39/394/6 95/52%&99% 989? 99&0/99i wbvg) 99 2/0.8,

In connection wit 55P or al so of
99.3/0gs 836?0(5 &8-584.5.45- 6/ 0. 90993'@5(/ Qvﬁ%v)99ﬁé@3 B0 ZhBW Otlo 9%89/ 0 01 (wiw).
a I [ 0
¢ BN foARAROR0 G, PYBER Laah 08 OB oLt
propomtion ofithe 1cbOtlinkad spchdrodeaizsivativeer thedu@r rhimkee containing at least one
be.chosen

d h
14 OIFREL B S TRY BeiObtuliay Sr BPPRAHT A5 mgpEnce or bon

moietify eirebadpyropeiaielye teduyedd MHeRIO Usie plbiRridOBP r1t4 Qﬁln‘ﬂied lsadcharose
Q- li nked saccharose 25 derivative or, of a su
derivaliysqr fhesugahmistwe entainingahlopst ope 1.4, Orligkqd; sAradgrose derivative relative

to the &3GRARLLHE pIR ALY Rl BIFRR R of the values between 80 and 90 % (w/w).

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

the adrenergic receptors, cholinergic receptors, the skeletal musculature, the cardiovascular
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reduced also to under 60 % (W w) . In this case further
stabilizing excipients are added in appropriate
quantity to the powders. Exanples of other stabilizing
exci pients can be found elsewhere in this patent
wo 200peekd:I cation. The proporti%p of pharnaceut mﬁ%&h%ﬁ
substance in the dry mass of the powder acc to
30 the invention is as a rule between 0.01 and 75 %
systerh Mh¥)smoBihehedcaltire, ARL WREA cgcﬁﬁn%nﬂfségl/ Gofy W Mtic \Weks, neuroeffector
2005/ 112892 23 PCT/ EP2005/ 0048 furfher preferred
connegéeniies the gsloamnt systeny (ha/inunune sicktany dire feprotihesive system, the skeletal

systelff rtﬁ% ﬁftgc%gd %ggg}r%rg’e r}g’g’néa%%? é}gztr%{ SP%&%? -] stgl?unig ﬁ%s?em and the

centrab Ina]rvnm: gtstem: Huitable attive bfisicas Gethen idchde Sfok charﬁlﬂélt}@@hotics and
er according to the invention is betme

of
Sedatlﬁe%spsya VQ?H%E(WW traTgpuE g e b - RO WERIS: 0 Mclan Flagot, anti-
Parklﬂs%l%a aktivet @%staﬁ’&%f e&[nra%d,mg’@t Xiﬁﬁiﬂﬂgmgﬁ%o?ﬂ dac@ivgssu%tgﬂt\fley\’) muscle

and even further preferred between
contraCigiig) antfmm@qaimtlwsubsmcesmmgnal|agnve1 sxbstames @ucalanqgl fer, example,

contrag 1%1]%3 legﬁghcgm]gg’eutc dluQT%§2a09V%8jbst% cées ‘rgula%lag ?1?1% metibfhsm anti-
androgéhjc dcBive subsiﬁlpeslQntqﬁfhsﬂicchgentalneoﬁlgsu&égcnts artiSneopBsticHdgents and

h gi)%C . 31, 32, 33 . 38, 39, 40 etc. 41, 42, 43 .
YPORIYSOMLPZeRS ot c. . 51, 52, 53, ... 58, 59, 60 etc.: 61,

62, 63, ... 68, 69, 70 etc.; 71, 72, 73, 74, 74. 1,
Furtheftho#d, thé4erth pharmdctufical 4iv8 suifhce inbhid9dalso/ thoSPactive substances that

74.93,... 74.98, 74.99, 75% 10 (ww). Cbnsequentl% ]
have ) Giieat Onqthe TsPaBIoNT AYFla sudlieas, Ao prtanive. tagainsthengeofathe following
disordRfsOROthink 0Rh Rhicl okt iveD Eﬁﬂmn?@c&&%&s ?(iégbgf}{qmgg d}?Jticachronic

sugar m Xt ure containin ast one ,
bronclgasdmmglslhrldm'rVMle (BADY newnatad respiratoey distoss amdeome (RDS),
bronc@al}txrso%{'oug;% X@E'il / 7%%%;72 glgglﬁigﬂ%ré/ l:?’rggyz 3%1?3121@81}212 ZPr cystxc fibrosis
(CF). 37/ 63, 38/62, 39/61, 40/60, 41/59, 42/58, 43/57,

44/ 56 15 45/ 55 46/ 54, 47/53, 48/52, 49/51, 50/50,

52/ 4/ 46, ,55/ 45, ?6/ 44, 57/ 43,
Repre%egyagﬁe ex d1 aarp gg: udg;_q;tglga %ﬁptg-;lgmgg? %twholmerglcs or
methyBahBime. G les 631‘ %ﬁm nﬁﬁéﬁ@ator?géé%ﬂ«e siBktdhbe s7é|ré 2§er01ds cromolyn,

72/ 28, 73127, 74/26, 75/25, 76/24, 77]23,
nedokrgyih 1andg Jeuyrgtriege / imhibigm 1Exangsdes 7of steraids @511114% beclomethasone

-betamgl%séf}e, 9 @éﬂlgtg?%ﬁé,ggqeééﬁé%?& 881%%1(;18%1/ %,0%31{1&0n1%§,/ 7but1x0cort,

cicles@@de2 flGtilBisoned Audib@lidé, ic@Bethdson® md@:tdsbie, fixo8Btob Al dteprenol. Other

9.66/0.33,..99.7/0.3, 99.8/0. /0.1,,.99.99/0
cxampley 5 PUOHS RSP BN G CREBFSoB5 PR Qo dOBtrol and
trimcinBdéie aeekdhideonal exci pients, then either the

proportion of the 1,4 Olinked saccharose derivative

r th ar, ure contai ning at |east one | )
Exampci -Mmicro Sl active substances are erythromycin, oleandomycin,
troleandomycin, roxithromycin, clarithromycin, davercin, azithromycin, flurithromycin,
dirithromycin, josamycin, spiromycin, midecamycin, leucomycin, miocamycin, rokitamycin,
andazithromycin and swinolide A; fluoroquinolones, for example: ciprofloxacin, ofloxacin,
levofloxacin, trovafloxacin, alatrofloxacin, moxifloxicin, norfloxacin, eoxacin, grepafloxacin,

gatifloxacin, lomefloxacin, sparfloxacin, temafloxacin, pefloxacin, amifloxacin, fleroxacin,
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1,4 Olinked saccharose derivative, the proportion of

phar maceuti cal active substance or both noieties can

be appropriately reduced, whereby the proportion of

1,4 O linked saccharose derivative or the sugar
wo 200%/4bsthe containing at |east,one 1,4 O |inkefrepoosiooszos

saccharose derivative relative 25 to the dry mass of

the powder, preferably has one of the val ues between
tosufl&khcANd [FIiffexa¥h\) -irloBBRA! MBasHIdxaah, aClihMRxSHPSARC eStafloxacin;

. for the purposes of the invention are, in addition to
aminogljtresides; sael afel &t examplhegegtamaeinl netihicin paramedim ttehraraydin amikacin,
i bLQties, i-wiral active .substances, anti- . .

cananfyh BT s Bl Bedilo TSR G50 B0 hidetanin, colisin,
daptompdist grandsidoy dolioadtiae; pbtsxindsh s@thdiad,i fon, ex@Gipley Golymixin B,

subst gnces are included _here, which, ,b%( way of exanple
CAPTCQIRYCIT, (PAFTACIBe PFISHEr BFRIGEInBEeding repicilligase-sepsitiye active substances
such AYARALHIE, JeRARARD ¥, enitiMHasOflBlant hLARERIM Srced BRh as methicillin,

skel etal muscul ature, the cardi ovascul ar WO

oxacillipodexpedige Aickaxapithiy, Bpeailin 064sliB; adiye serfantdsagainy@rdm-negative
|.at -4 h : iy culati syst .0n..synapt i

R G O R L W T
peniciﬂ%m.lelﬂasl ctdfﬂﬁﬂ:lnidillﬁﬁ,rt&a&j!lﬁhﬁmocﬂhﬁ; m&gfcﬂdhl,%ﬂpﬁgelﬁ%dﬂﬁ@Eﬁphal()Sporine

t he etal _system._ the aytacopid systens, the . .
such 55 CRBATGNSP £ABTALe CERBH. oSN HEER Y afiFphalothips togphapirin,
cephaRRE, lBFhradBi)t ERbxifhe Y PMRarR¥Et &MzofH] LRl | éficlor cefadroxil,

substances further 'include, for exanpl'e, hyphotics and
cephalgglyeitet Pefbroximys gefpranide, eafetaying evebatrizing regphdcetribr esfepim, cefixim,
cefoni@iﬁg,! s Eé’rgiﬁl@,mc%fot%%?lc@ﬁﬁe%z%i(,agéffazid?rﬂt 'lc')raga?l%éf i rﬁl;o%(giactam;
acti ve Substances, analgesics,” anti -1 nflanmatory

monotaktamse siwhb s caztremanmyuacl earbgntmed tsactt @15, for example, imipeneme,
i -m [ nal active

oo TSRGRRR ShbYE: RS Se RRRr Fpierenl sl
beclord(HaRahd) Qﬁfbrej]ﬁbh&& trfbimé il dre'S acehThilly, € bR id CRStonide, fluticasone,
regul ating lipi d met abol | sm_anti- androgenic active

ipratropiiys bepveide, flupirolige rcagrelye sedjui stgotetn ttrate andywhers, applicable,
analogggsf, 'tafﬁgl’ﬁQtQ,l Qrﬁééto isR9 Glbnito Qld %ﬁaﬁx&%ﬁk%@fﬁﬂlﬁaﬂg %Qi% Yorms and the

er nor e, e term pharnmateuti ca I Vé substance
like thémeefl. udes al so those active substances that have an
effect on the respiratory system such as, for exanple,

in o SRS 36 RinAEa S AR, 6 SA05050 aBBlg MRt scconting o
anothee repibydidneat. | Accoblio i thebdeimedvnt ststed heentafpe | 0P BR4rYple, peptides,
,dy%%:,g%iéla i&BPDQ, negqrfata respjratory distress
proteingy, agidpgy also mIcieicuaridsagg uctuded barginp,
post - ext ubation stridor, pulnonary fibrosis, pneunonia

‘BiophdHna€asithlly fmpdiast frotefn&F bolyFaRIIES BRfuab biEend b3 WlyasT 1Ritation, for

bronchodi | ators include inter alia beta agonists,, )
examples + gndihedies e@r&y@gs,ogrowth factors such as, for example, steroids, cytokines,

lymphokines, adhesion molecules, receptors and their derivatives or fragments. In general, all
polypeptides are important, which act as agonists or antagonists and / or are used therapeutically

or diagnostically.

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

growth factor, human growth hormone (hGH) and other growth factors, tissue plasminogen
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- Fab figgmants (pgrpqng antag?eshnaqmg T Ha

met hyl xant hi ne. Exanples of anti-inflammatory active
subst ances are steroids, cronolyn, nedokrom!| and
| eucotriene inhibitors. Exanples of steroids include
becl onet hasone, 20 bet anet hasone, bi cl onet hasone,

wo 268 #3484 hasone, triantinol one, budesoni de, H(lt‘ L X060 bas0s
ciclesonide, flutikasone, flunlsollde i cone asone
nonet asone, tixocortol and | oteprenol. O her exanples

act1\.ré9£l')le(tll’3f’~£}j esabsiRin (BB, cASLRE fﬂ{%n@[@i er]egﬁﬁé ﬂgﬁpf‘ qL-2, IL-

ropi onate, formeterol and trintinolone ac ton
3, ILEx | Bs6,di-Andki8, merﬂbltalleaﬁt-desmbﬁt ahdesl Safle 16, IL-17, IL-

andonyci n trol eando in
15, it BN ST R s o T RS R GV s o, for
exampley TNl shay beta or gdinidal MROTY.CGOCSF, GRNGSH, M-CHE, MOD-Gi dhd VEGF.
m decanyci n, | euconycin, m ocanycin, rokltanyC|n

Furthgs, geermnl ¢ gayeeneciond oalvalontldenil-seacifis enfuring/Feheis anfibpdies and

fragnfXARNRLBST SR fanﬂoPé Olﬁef b P&B%Cf*r@a o f@é{&f F@XBGInBnts, light (L) and
trovafl oxacin, alatr oxacl n, I”¥ 1 oxi cin,

heavmﬁf)flmgglnbln@bmaﬁ:arrd thgr etpmfalno ¥ agabhg or Ig@bﬂvﬁmmkmgmns and Fv and

Fd friég%‘@} Akl ot 723 é W‘E%S%T%%g Q\F‘%Fhss X3 antibodies

can bE’ﬁl‘ﬁlﬁ%ﬁﬁ%ﬁ%ﬁﬁﬁ onglﬁSchﬂ eRXiaplieNthe Blablel khdWiPiGintan are included here:

0 cli nafl oxacin and
teA, 10 T8 d5and TVt Bty SRSl £ cxoplc dleipled? and TeG,
IgG2 9?@@?}"‘%&3 18G4, "BERHE Gis8 ar@ AATRICED and LRI Cdn'ﬁbodles Of particular
am kaci n,” kananycin, neonycin; streptomnyc
theraneyte glm}léi,capceta@d @gcmr@nglm subj acptpnat@n ph therprdaem mmnupn are the powder
t i dj ol i stimet
fonmﬁﬁl&n% ti)a({l ﬁéesﬂugﬂﬁkﬁg@%% st i erxeaﬁ%}r}gce ?jrg fEops e S ’Eﬁg, CD20 or CD44,
dlfferelamy&)krms such 43dL2.t L4 qir ALS, fenetmnpld €nhetickhmhplet fieladdbdties against

enicillinase-sensitive a tlve substances such as
speci %iﬂ“&‘}“?‘f%@ Ei %é?ﬁsc(ﬂgr Ppp-{gE 3}6?) Pagaanst guplgprgieins (c.g. anti-
RSV, a6#ICMY SHISIdRRCAS ). such as neth|C|II|n oxacillin,
cloxacillin, dlcloxaC|II|n roxaC|II|n nafcillin;

active ubstances agaj nst %;an}negatlve bakt eria such
)rfengigt of] the, vargbilq fegiong g both chains,

whictat %@Ia' tsgeﬂaérfby BP bl FBE&P?% ion e@h%} Lultibﬁfi)g %%E:Pé‘ﬁts are F(ab"),

car beni cI t1carci I|n ocl |
fragmamsl,pwbeh aon Hei produrep eyl profpolyitinetigdstisn elithasepsial Shattetiednantibody

cef,t buten,, ceftj ceftriaxo
fagms AP H maCeS ST o bR apiends onsin A Gl s, varableregions
of thechéa@yu(mm anaedlamgnd OVL) elefirz Ohede, arg Qiéklgheﬁéd #{ Mragments (fragment
cl or fadrox cep halo%é cine, cefuroxim
i

varishiit BRERTOT thatgpblk pA). Soflar yEragpeninae @lseidesignated as single-
chain B} TRAents e(fsé f) mExalﬁﬁ[feQ Y Zdof1¢ ) anfiGHARE HAZ %ﬁa‘kge}vn anél have been

cef ot et ane, i net azol ceftazidim Il oraca

descriysk atene 8a bustomshelb HGE aProc Neth Assd. S, LSy 465 5SAAE.

car bapenenes such as, for exanple, in peneneg,
In the past, different strategies have been developed, in order to produce multimeric scFv

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

derivative is designated by the specialist in the art as a "diabody". Shortening of the peptide
linker in the scFv molecule to 5— 10 amino acids results in the formation of homodimers by
overlapping of VH/VL chains. In addition, the diabodies can be stabilized by the incorporation of
disulfide bridges. Examples of diabodies can be found in the literature; e.g. in Perisic et al., 1994
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15 meropenene pentam di ne isethiouate, albutero

sul fate, lidocaine, netaproterenol sulfate,
becl onet hasone di prepi onate, triantinol one acetani de,
budesoni de acetonide, fluticasone, ipratropium

WO 20bs/ongde, flunisolide, cronoiyn sodi um er geCREPIVES/004306
tartrate and where applicable, anal ogues, agonists,
ant agoni sts, inhibitors and pharmaceutically
(Structtre,| 2, 226119, Adlitaldnd hompodingtrit hel'v ddrivativielie desidnate@®ylthe specialist in
them%m;.pqsi {?.the pharmaceuti cal active substance, it is
Bi SHgP macr onol ecul e according to another
enbodlnent According to the definition stated
It conklﬁ:rs ef afisfcdrm@oteinahatexatais ¢he CHP régi@sof anfimaiu@bglebinf @tferably IgG,
]é q; g@ o¢ al so nucl ei ¢ acids re i nclu ﬁed her ei n.
in pargieilagipreiongbly Jg S Las the #lﬁﬁ&ﬁtmre%% i Ronpectihe sefiyt ragaents via a

hinge 'ré!g%ﬂJ dRo Hétn 1201, aRY a‘fﬁlﬁe W%lloh nE}Eaﬂp'lé%rb’f s minfBeRTHR a8 described in
anti bodi es, enzynes, factors such as, for

Hu eleglanp?98, Cgtp@qroR@sS SQ;yi(bﬁéffné@le sp@@a]hsynpﬁbmankademgnates a trivalent
l.es CeRL Or.S. an d €540
homo?l%?%fﬁr?dse%%ﬂ%%e%e% a5 fi{ s ﬁﬁgg{ﬁ‘?e gelgfﬁngln%éhngl,ﬁo P31, A
direct \fwtsncmmfaﬁl—\é[swag@n itlget use of a Hﬁk@géqmieﬁdeﬁe@hd in' the foraula@omafedmers.
therapeutically or diagnostically. Suitable peptides
o) roteins,in terns,of . t i nventi.o are, .
In theghagiRl*calid it HBRAS bi 1y RPUMROC Pl bRh g - or
tetravzgérﬂ\&frhctﬁ@! fre o (defarlivan df dekagaicatdt th thxCdady, $he fliBisiéSization is
| asm nogen WO 2005/ 112892 26 PCT/ EP2005/ 004806
Obtalna%tl$%fllorm( piHairamep yeiled soidt strcpuegsd@facke Pt 1ol 934 %wtechnologya

| L

1, Db B S e ORSSAUR, Tt ok g ol il
246, 28).12, IL-13, 1L-14, IL-15, IL-16, IL-17, IL- 18,

interferon (I1FN)-al pha, beta, gammma, onega or tau,

. F )
A B, RSSO SohE P RE regs o o
antiboﬂ@ﬁndrequnﬂ:iéd@(ﬁumﬁloﬁwbhhmﬁ @fpaﬂrpIInG:Bls ane, imm fadiuﬁmaimed monoclonal
antibogﬁ th ﬁ;elwenxgalniahgse/e ?I{I.&il&g ﬁg ﬂg)dSI o lelgc;gg %bnas a molecular
welghFﬁQpproEﬁﬁ@eI} 148 kfoRANRGnS&DaY, CHGRRAE 8 twd 18Rt ax(d—ﬂwvoﬁfégvy chains and

y ( nmrunogl obi n chai ns and their constant,
a“ﬁﬂﬁﬁﬁﬁﬁéwéﬁdﬁbﬁ%ﬁﬁ{var|abIe regions and Fv and Fd
fragnents (Chanov et al., 1999, Antibody Fusion

Paﬂlclﬁﬁn@} %ﬂ%taﬁywseéfe lsbl%g -drfdf - powdLRE wiith galn? 2p Be ke s;%tem ora

uman or non- human Ori gi For  exanpl e the I asse
peptldk hoeptidespeptide Apreteimer pratsih herotsin @@nblzmon lag e dctjFe subg@nce. The

correslfongrng%%lﬂélwc%lElazgcrf&laglegdl%sf G %‘a{k iag gh%:%ﬁ géd tglofé CO/I% E\%@[ I%I;eferably
betwecﬁi &0 ar B0 Yogwra)iof eltih &ﬂdn&b lofeHel ;mwﬂelt iCoaskqaéentlythe proportion is, for

articul ar
 example, 0.01, 0,03, 0.03 ... 0,08, 0,09, 0,1, 0,2, 0,3 ... 0.8, 0.9 ete; 1, 2, 3, ... 8, 9, 10 ete.; 11,

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

- Particularly advantageous and according to the invention are powders, preferably spray-dried

powders, having a proportion of 1,4 O-linked saccharose derivative or a sugar mixture

containing at least one 1,4 O-linked saccharose derivative relative to peptide / protein, for
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t herapeutic significance and accordi ngly subject

matter of the present invention are the powder

formul ati ons, that are anti bodi es agai nst different

surface antigens such as CD4, CD20 or CD44, different
WO 209y118%2nes such as L2, L4 28 |L5, for examurer200540a806

exanpl es are anti bodi es against 15 specific

i mmunogl obul in classes (e.g. anti-IgE anti bodi es)
exampigai2a&p, Y6/74 27¢'i’?ot2§ﬂ%s2?/€1,g30/%0;t311¢69R32168,a3’&/61 CHApO6, 35/65 36/64,

37/632?%/&?%9)_6@%0{48@1%1)59 5058, SR RIS Aottt 2 19150, 50750,

51/49p52/iimtsh/4chad/m 55/4\541561414 a7R3Ne8/aL, tsogiat b@u0, By /30N62/38, 63/37, 64/36,
r ions. O her anti bod

65735 oSS 55 854 Bt Winocr b e, W%%Jg/[ggg&ﬁﬂ 77123, 78/22,
79/211380?2@@1)/1@' §24B0€511 QU/14) tsme%?w 87880 é/?ﬁ‘%@/ﬂ”%bﬁ@%’w 928,

fra rrents can TO uced’ ene C onin
0317, P4l 96/ 871 88/2,099/hr9|9y1/(t D020 B 209 HOT 9 B, 05/015789.6/0.4,

99.66058 Yol o 9254 A5l 90 oM ). AP Ry i comteins

one odfmdré@dditionad Rikeipieatst Jhen Jikbbr MBtprRsivod bAGRENY @-ﬁﬁlﬁed saccharose
al so q§5|gnated as single- chain Fv fragnents (scF
denva@%%\ﬁ’b SSUGR Eire &ﬁt‘tﬁ’ﬁﬁ’fﬁ gdeasf angybf O Saﬁﬂﬁ"%ﬁ\ﬂéﬂvatwe the
propoﬁ%ﬁr‘of PeSEdcbRRAl aGRR su@stﬂlce J#%Elpﬂlofche@l:an ﬂ@gﬁ%mﬁ{a@é}y reduced,
Nat|. "Acad. Sci. USA, 16, . 25 1Inth
wherelly tHecnrenprtien @%t,é@) laked] awhm'eemdmvteiedpéue sugar mn@eic cpefaining at
least %H Ofilt"ff Hiwdt% e S6E atwg éf\ér%F Vl%% 9&%11 %‘F Pgweeﬂ 80 and 90 %
pen o |es, or en
(whﬂhonndinﬁric scFv derivative i's deS|gnated by the
specialist in the art as a diabody Short eni ng of
Fv ol ecul e to

1 the RO ine, A0 PR e e PP PRURBRY P Qg having 2

molecOMEWE@APOMEr ofamfi¥ YU 0GNAl pferdbly actdistiran suchhe, for mstance growth
di abodi es can_be stabilized by the |ncorporat|on
factorgyjfer, pranaple viokines them thgpropertion isipatferablysbetmernpd 1 fto J.Qc% (wiw),

i
el S IT02l S2000) 0108, Epl gt IO e,
powdeIQarEipfe)ferreﬂ hoss progortieneltiytkines asdR; Oce Oid.at(.8;0.9, stc.; ... 1,2, 3,

e hitads - 18 C A SR Phr ok AP R Bl

contains the CH3 region of an inmunogl obin, preferably
If, on k}gﬁ)theri langait tis Eph:a'macnuei_f:ﬂ raaﬁi/eysdbgi,@lce wih bheor more antibodies or a

s TR T D, SER . RohL uRaDe, PRSI B o

contenft @gihe PowB%a5BEORe©0.08 ugd 75%1@&7@%' p%e?feﬁbr? iﬁ%&hlobieéiadl 90 % (wiw),

Hu et al., 1996, Cancer Res
furthers pretermafl ibstween OpFeandr 30 euvwh detcexample §.4.09. ésn@ 3,033, ... 066,07,

0.8, ob%F&mlf her SChviflgel Yativesas ; t
g% g?ot e(ipn Engi néZ%i n1§ ]l%zb g:del (35%3 .8, 29,30 ete.)
31, 32, 33, 38 39, 40 etc.; 41, 42, 43, ... 48, 49, etc; 49.1, 49.2, 493 .. 49.8, 49.9 etc.; 49.91,

49.92, 49.93,... 49.98, 49.99, 50% (w/w).

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

between 10 and 20 % (w/w). Particularly advantageous and in accordance with the invention are
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direct fusion of VH VL without the use of a |inker

sequence results in the formation of trinmers. 1In the
fragnents called nmini-antibodies by the specialist in
the art, which have a bi-, tri- or 10: tetraval ent

WO 2s/11282ur e, are al so derivatpwes of scFv fr agmsp®s/o0d4806

this case, the nultinmerization is obtained using di-

to - or tetraners "coiled coil" structures (Pack, P
powdes, pteferalil® XPrayBirmtl epdwilers chayvingld , pragortidf pf Ugh €)-byked Bsaccharose
deriva%téfgg)lr' s&g%glmm C%Egl%gihjéxﬁs ]f%% %%UIA4 Fggﬁ%ﬁfegmag%agpse ‘derivative to

antlbdalﬁr%ffew/ﬁﬂ sendpommrm/m 54/h@ 55714/58'56/14%57/430 Isga@ssgam 60/40, 61/39,

62/38p‘§-’é%7 éé(%ﬁ ﬁ?fﬁ%rﬁé@l‘*o@m} r@gézt Wél |70/3IOn7VB\? 57262§s’é3/2'4’ {74128, 75/25,
76/2427PITBRIBE50 SDROAMOBA 0. IN) BHY éaﬂ\é'h?ﬁ%?gamggﬁ?] 8819, so/11,

Y% rur | né ant’i body seduences. he a
or 90/ w0l ar wei ght of approxi mately 148 kllodaltons
(kDa), consisting of two |ight and two heavy chai ns

n at of, f.,our .disul fid es ticular
Accorfli s B e Bion, b8 nkashf yandE Nl 2 HiRidiy poweer,

charaqnerrﬁed de thit fhe arginbsoof dhe gitappibd @ewﬁexpe:pﬁambeat EmtBSC% (wiw),
rotein conbj nation as

prefergl] bgiect S0 pah BEDS e BT A IE ] GsPBesncid and 90 % (wiw) of

sugar,"@mERNRE 8€ WaSSorea)4 TRIiRKkddPsab@lVRE Qlexqvegljve tad ip (AW Vhwiw) of a
preferably between 0.01 to 50 % w w) the dry nass

pharmgeentigal priivg exubst@gs edigeshy | the nrbwrmrnpérlmt@ncnose, mhafosyl sucrose

and / (g)%ﬁ% ﬁ 588896118 81'69% 20 QA, @%w% Wlt\]);l reg%nc%toqg dI%d‘&&SP gf %e fgwder and

the sui?of th8weight pel&:ntsh@a m’b@lrﬁatrﬁ of 1@(1% (Zﬂw) Ade specialiSt, 1n219: arB[3 able to

manui%cmreéfg)rrewn(?i% pfwdgf'g éc gg@ng«oly, a spc% 1%in4tﬁ§ a]g %h%\?gthatzhse can mix a
maxinffin 3t 10 996:94%) of D pdmaceutidd aSBve stBstiRe rélQ%We(tWit¥total solids content

Particul arly advantageous and according to the
of a sphytien ¢ bp serercdp Hhidre Psopopicar & |Gy linked spcdprosel derivative or a sugar

mlxtuéég:\gfgﬁ %%Q"’}éé&s{‘&e"’l PHRRLS éa‘&&aa?&se ]deévat@}vk L1558 90 %.

vafi ve or cont al'ni ng
at least one 1,4 0O-1inked saccharose derivative _
Furtharesbret thﬂemmdelpepctdrdieg fo the irtv@mipn ¢anrcol@n2 IS c1dipigSi3, sRgh as amino

i PR TSR 5 SST0RE rEIR Bl i o b
examp?né/ @ﬂaer phbiodlt excpikts ared Foi6exang¥e, Gibidsd Gdt6Oacidb]l £&H&ks of fatty acids,
steroi {810 ciqg;aggj) 014 éxff&l}pgbnigz; ég L]‘rigéﬁszﬁ;‘r)—,as A{zgﬂ/sag gaﬁ%?cﬁ@ons (vide supra).

] re 9 n, for
Part: c%%lg%refgxﬁédgg é& %zés ﬁ%/é 4 %/4 %g%s%f %ﬁﬁtm for example

higher7thag 10 °¢1/p2@era1712/ lﬂﬂwr T 45°Cr ey h&her731ﬁ2§5 °¢6/ 2x4hstmg of suitable

excvigfy i bh At Kbt sy, el sl Tggidceiygg? Jotblgnyeg 300 B4,

2000, 852/eRample.

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

sorbose and the like are examples of simple sugars. Suitable double sugars in terms of the
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93/7, 94/6, 95/5, 96/4, 97/3, 98/2, 99/1, 99.1/0.9,
99.2/0.8, 99.3/0.7, 99.4/0.6, 99.5/0.5, 99.6/0.4,
99.66/0.33, 99.7/0.3, 99.8/0.2, 99.9/0.1, 99.99/0.01
(ww. If the correspondi ng powder contains one or

woO 20tet 2g&ddi t i onal excipi ents, 3¢ hen either thedyEpp05400%
of the 1,4 Olinked saccharose derivative or the
sugar m xture containing at |least one 1,4 O1linked

invengarc aa laetse,decthaadsey echdldve, tellgbipamtithe likk, Raffinose, melezitose,

phar maceut | cal ..active su ance or noi eties ¢
dextrfo SEIBEC AR T S nte Dby ARG PRLAN SUBF po RO faccharides.
Manndtolt @ylitoK aRAItEAIC CRALRHA, dghbikAbl VaIoALtolt hﬁcﬁstag akorbitol (glucitol),
m xt ur e contalnlng at east one 1,4 O |Iinked

pyransgisoriobsiaodie i pyainasiol sk &ealﬁieycwmsmaiev apnsidegion as alcohols of
sugar%). ggl\{{\%@ﬂ" 8:19111‘?31 daci%g pﬁ%ltugiev,v/ \f\gr nls an&b e?lgﬁ eé@cﬁgc%g%hﬂé; histidine,

I nventi on contai’'n very snal
glutampaipt bxpesighay cygeine, [kocing| ]gsmé arsolmmgdat vabihe,f orypteptan] hesthionine,

<.1Q kDa, prefera of <5 . Such as,
pheny Tl cRrofh ke | Lap ety Hbeay G, msieyleater ( {gAspartam),
mmemp@nﬁw&mﬁe&m@n =ib3taie® il m@ ke, h&&f&%g Quchlandifo 4QdL4re used, which
further preferably between 2to5 %(wW of

act af*f h!éfvt\‘gréut(ag alrightor diistidine) podder as Aispersdiemgeyts. Ing il the last-
mentlgﬁe? é}g&%%EﬂeSng,g}ch)%&H&gggﬁfd&&ﬁo&f a%}‘hg lﬁ&ﬁse§uc%[eat€sclgpane, valine,
isoleuAini; tr;lptﬁphan, Bl,afliné:, m;:ﬂi,ioniheQ phelt}dalamﬂe ,Siju;o,siﬂe,é}.ii.stidﬁin@éf praline, for
) . 4.99 % . 20 1 on,the oth han, Pt i
examily 5 thel eotent of WehessBinytrtioRnivk W7 Shiogicudiny Ogghiy with fhe 1.4 0-
linkecdaddt-E MRk @Sriaftiva or ehjdy Mikiee Ediedisial af RaghLAE Akl @- 11nked saccharose
enbodi nent), then the active substance noiety .in

derivatige jhag be“é’oﬁ@é’ﬁtm&’fe adpentagsaie Preferablyt axéewneemtlam af 15“)%9 99 %
( | 5

(/o0 Dttt 5o fGRH o sighth 1760099 b BP0y Mt Mreferab b b 10 10

19. 990’0 1w/v). The @réqortin3&n be incﬁ:a@e@l tOOa 'Yqvel of 80 %)(w@’“ét masmich as the

proPOéiog af ]24&0 12\'5(68 é@pcgmose %ﬁlvatég ors,zbsu&n‘crmxuirg cglltalngy 59 least one 1,4

O-1inkd3, sacchaddse a&waﬁae &drC the ﬁﬂopoﬁﬁm 4B, phanna@gutlcéﬂ,acﬁ\t’ec substance is
49.2, 49 49.9 etc.; 49.91,

corrcsggncb}lgly redugggi ggthatnge gglds SWS’r(t\f@f W po;g(élglbrpﬂqltﬁ e glaélmum of 100 %

(ww)Particular embodi nent, the antibody noiety of the
solids content of the powder is between 10 and 50 %
(Ww, further preferred between 10 and 30 % (W w),
ESPeCfaUVtaﬁléﬂrntffgﬁ@#Selﬁ ragg theyesevafatir, 10, aligp-2w podypewtides as further excipients,

o R 3 SR B09 1 B PELARRF ec

prefermdvm}e peptides iengbp yo 2Praaynaadidy npoevpsfaredhay ittroge having up to 15
s RO 9 bt L LRSS SAEERE D26 S Bl B
are th6RCLRHP&E] @hin¥ ALY, SuktBer still preferred are those with up to 10 amino acids,
yet further still preferred are those having up to 9 amino acids, further still preferred are those
with up to 8 amino acids, further still preferred are those with up to 7 amino acids, yet further
still preferred are those with up to 7, 6, 5, 4 or 3 amino acids. In this case, the peptides used for

stabilization do not simultaneously correspond to the pharmaceutical active substance.

Suitable examples of tripeptides include, for example, one or more of the following tri-peptides:
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anti body 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, 5 76/ 24,
wo 200511282 78/ 22, 79/21, 80/20,381/19, 82/18, 8RfrAkP2005/004806

84/ 16, 85/15, 86/14, 87/13, 88/12, 89/11, or 90/10

(ww). According to a further enbodi nent, the present
Leu-Tiem@pt LanLeveAbt &su-Lou-dab[Iredy-ctrlicadLpoheleMet, Leu-Leu-Pro, Leu-Leu-

Phe, Tl ACh L Fal pi Bt PRhLer TS Thpilapntss, Lo Db fo-Les Aep, Lo

Leu-(R€t MREDewrlyandu32u98 O/‘LQMM Hid) i‘éﬁJCH}UL@ﬁ | YeuPARIIRG! €6-Val-Leu,
bet ween 60 and 90 % ww) of 10 sugar, containing at

Leu-Nletd sy, bewePro: Memeumhe&egab@hﬁmobw, wiSvmb e dearfdhr-digu,t eu-Cys-

f h e cti ve st ance
Leun, %ﬁ: "?( éé)y }Nﬁuglg Ff)—‘}s g@t Iﬁ%% E%: e(t)l-s CrLéelSleLeu er eu r.lnd Leu-His-Leu.
The usarafitogeptides df thngbng'hlLfbﬁﬁMhs BMZXFEsk HesX aX-X- Hahhveﬂﬁeﬂ/shown to be

with refere to the dry S of t he paowde
Pal‘twtglﬁﬁy adyRrEe ™ %\gF HE cubec@ie af thes FoLlowimss #RIRg BAS Sl9mis lycine,
arginifid)/ WdtidinkD @lu%eﬁﬁﬁicaédl@tglﬁtﬁnfn@eﬁbﬂagimﬁ APhiBgiR acid, cysteine, leucine,
manuf act ure correspondi ng powder s Accordlngly a
Iysinesiselepeing gie)i valinpdryataphieh awethiowine, phensdalpning, grolingsserine, threonine,

o TR 10 O R RO TSRS, g s

Corres;xohdltlg d:m-ptpmheh&pn@;hedor_mtﬂatt(ﬂe)z-p{r dpraxtinple Tief 10k H Ile X-1le, or X-
TeTeg gt BRI PIFSHEs BAECH & B3 PRLQ ot R lb atino acids lited

heremdeirorev a&bf Ethnilﬁe tt@e hﬁlo%g"/m FeptilieneBicRided h&epnMercay, Ile-Tle-Ala,
i nvention can contain oth

Ile—Ile(_:\\){fg1 I‘!ﬁ gg-glg Il@-{j@ﬂ/lﬁsﬂﬁﬂpﬁ@, ligdjeghe, E@E,lp{l}g@slle*lle -Ser, Ile-Ile-Thr, Ile-
Ilc—C))g Offs. Rk qu? MR A‘Q ‘ngﬂ% Gl II?E%}/ @ R- R‘\%?Il/e-lﬂ:rHﬁ Nfte-Bffy-1le, Ile-

nmor e of sugars,
Ala-Tiexlds- Weﬂ@,slleamt-ﬂé oHe Bvoaihq;llb:—PherIﬂn dis; Trpdtet Jledei-s, lle-Thr-Tle, Tle-

o1 KTy RAPRE. P outhe) ReLsF) Feeedle SR dpeiutony

advanfagedhe iStpugs of lleFd¢-1lé.cul arly preferred are excipients
havi ng a high tenperature of vitrification, for

.. .exanpl e higher_ than 40 preferabl n 45C
Suitablg, PRVERE Bkl o5 ceample g Rlgeagy TRt Vosed Eere@izefa PI5i &nexeipicnts,
polyvﬁi%ﬁ) ﬁldﬁﬂnddéﬁa&&pec&I%eQ , sucﬁ'arbgbofﬂf (éfxample hydroxymethyl-,

fmaceuti cal Exci pients" d.,” 25 2000, for

“hydrogyethybi er hmwmpnylmtmqallnloe@ mOébmrrﬁrrsgg@x sheli esmtfer ewample, fiscoll,

I um u ' t .
s8R S ARG RSO BAARA g gy o,
exampie g acgcladegtrpir ef(@satioxyprop-f-cyitlodextdin gosufaistylether-B-cyclodextrin),

ﬁﬂ saccharlggs or .a conbi nati on thereof. Fructose,
polyethylers, glycoly apd cTg%stingg| ucose, D-mannose, sorbose and
the |i ke are exanples of sinple sugars. Suitable

In the 4R RIf eheSHBAIhEsd die, 6 dXBmPle, tnBfanic salts such as chloride, sulfate, phosphate,
diphosphate, hydrobromide and/or nitrate salts. Furthermore, the powders according to the
invention may also contain organic salts such as malate, maleate, fumarate, tartrate, succinate,
ethylsuccinate,  citrate, acetate, lactate, methansulfonate, benzoate, ascorbate,
paratoluensulfonate, palmoate, salicylate, stearate, estolate, gluceptate or lactobionate salts, for

example. At the same time, corresponding salts may contain pharmacutically acceptable cations
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WO 2005/ 112892 30 PCT/ EP2005/ 004806 invention are
| act ose, saccharose, trehal ose, cell obiose and the
li ke. Raffinose, nelezitose, dextrin, starches and
the like are particularly suited as nmultiple sugars or
wo 2@etpsacchari des.  Mannitol,sxylitol, malti t@lyep2005004806
gal actitol, arabinitol, adonitol, lactitol, sorbitol
(glucitol), pyranosylsorbitol, inositol, nyoinositol
such asdbdiuhe pbiakgua osatcinmn deimDamns titer bl enmdaivad, dahabsplef The use of
Sui tabl e .am no acids include, for, instanc

corresgpting, gatiogp yi peyebination; withhtbe stpuieatign f Protging 1S pARE ?arly preferred.

ThercBSBAAREIMY to€ ¥ ThRhd? omboRiTnP She heSdrf SnvenBH FMSEN® a spray-dried
val'i ne, trypt ophan, methionine,” phenylal ani ne,

powdery piishraéongcwith thel 14 6; llrllccésmharyse d_enphremrail sughmeixture containing
at lea %gl)[,ln:?tl %n( %aﬁcah oasrﬁtder'}%l‘t e gnda%g yﬁXWgﬁﬁlg get atbatgrgce contains

a phamiaeeutizallly acsBptelbie sglct as buffers (e.g. glycine or
histidine) and / or as dispersing agents. Included in

ast .10 _nentioned rou peci al dom.pant .
The D3t RO R S0 AdOr T 20 v St Huh the 1.4 O-linked
sacchiio§d Geigafife drrélﬁhgh‘?hﬁﬁomré|c%ﬁtaﬂﬁng AR UsHsOBhEE,4 O-linked saccharose
phenyl al ani ne, tyrosine, histidine or prollne for

derivafiya 4pd ehe phiprmpesutien pelite wibstanrs, persgianong Ay ened efphapheseutically
acceptdbfe ¢ E&Fieﬁﬁlagal?bpﬁle QARG saMd th the 1,4 0- |inked

saccharose derivative or a sugar m xture containing at
| east one 1,4 O-linked saccharose derivative has been
Accordingip a therthss e@@g@imea@ thepsesemrinfentioibtejates toa spray-dried powder which

=y art
along %ﬁ@}&gé‘? éi?)—é?zﬂ?c? gaca‘fgk%%e %?B@agige/ &1% %’%r\{-\qu%rtup Oél#a?ﬁé{rg t 1¥ast one 1,4
O- lml{edeﬁc&habheydeﬁvaﬁvmmdlﬁc Plermd@uldil %t{v‘el/sul)stan%l&ontams one or more of
Qon_gan be .increased.to a | eyel of 40 % (
ammop ‘ﬁ%ﬂ %f§§'?’ri’é‘ anypo, 6‘Eifeitais &nﬁ‘&gerle"ﬂf@“ltr Incbig @&eeﬂgr cﬂé‘% present
1nvenﬁ’&f iel’a@és' A &F thdseSpiEAlerdwWHidA 8 r@?ﬂ& b ﬂic'ﬁgd@tmfisﬁ 8htalBN@) at least
O |inked saccharose derivative or th proportion

25% Brfwwmrﬁmbb{htheﬁn B 98 % (M@»t)amrt@cmayly Rreﬁerr@ttb%wam@ and 90 %

(w/w)ro?qul]cf 6'11%&;91%%%}(1#85%%& ﬁ% TO?O ergrnr% ﬁ% W)e cO spe iffast one 1,4 O-

11nkeda1dvc2hataag dmtlws, (b) bawttie]l sk 1999 i Gv/wh of aminol acgis -and) (c) between
her excipients, . which co

t f
0.01 %/Tgﬁf '2) g \?r)ngcife gr %‘Wﬂﬁlﬁ?ll );rctﬁ‘yed rSBBﬂ%F’C n 1ﬁr ya@i (]juologwal

macrohﬁﬂidcdléeﬁrhm@ﬁlr thi: edAlaTweigh® herhiBhd Rt REAmRARPST 1O taM)NAccording
to 20 anino acids, more preferred are those having

to a H’j?felif%ﬂ ebodiFehlp thic pertion of dhe hir@-liskest sacelatoser derivaliieeor a sugar
mlxnﬁacydnwmﬁg 4t Qeakf o ﬁgﬂ 1P O'iﬁx?%ﬁ sa§(%fal'ds (%ELQ% ;?r;ﬁfl%'i %@ % (wiw),

25 are those wt her st
preferghleﬂnetweed dr andt %%e(wrﬁwt) hwitlp raferedd® @nthaairpahads of tlyeepowder In a
furg he

i || fe h h
corresg%r}d&gg {opa{;]l[ah%?, Qéete Prio rglfné]o grlntgjgoa:r‘[}edé 1fa \él E%al:ld? btet(\)Neen? angq9 99 %

(w/w) and the proportion of the pharmaceutical active substance is between 0.01 to 39 % (w/w).

Thus, the present invention according to a further embodiment relates also to powders, for
cxample, which contain 80 % 1,4 O-linked saccharose derivative or a sugar mixture containing at
least one 1,4 O-linked saccharose derivative / 19% (w/w) amino acids / 1% (w/w)

pharmaceutical active substance (80/19/1), or, for example, (80/18/2); (80/17/13); (80/16/4);




10

15

20

25

30

with up to 8 amno acids, further still preferred are
those with up to 7 am no acids, yet further stil
preferred are those with up to 7, 6, 5 4 or 3 amno
acids. In this case, the peptides used for
WO 2085/ HB892i zati on do not simnul t3neously corr esHREREPI085/G0AE6
pharnaceutical active substance. 30 Sui t abl e exanples
i peptides include, for exa one or

(80/151/51)63 f&@l’ﬂ“(‘ﬁh rGOA1 247y, péﬁﬁ/lﬂ&: Bpd1 0508@/19/892 @/201'10) (70/19/11);
(70/15{?5{}1 Wf’ﬁvﬁ{)o%z%‘?@tﬁ@nlﬁ %736[ &%Hgﬂ'ﬁ‘l_gonglm, (70/11/19);

(70/10/20); L@zeomr)emmm,egﬁomm),mwmma S0/ 16128)- (681 SIEE); (60/14/26);

(60/ 1:{22{}‘_ t@ﬂﬁ%@’ (({pg]ﬂd?iu_ I @ lﬂ/kﬁort&liltw gr 01%_%:1} sllljeé% J.nsofar as the
actlvel-sﬁblsteﬁ‘icénldfé!y is@Huc¥a frokf20% (hAH-uMRb ‘Ol-(ﬁu% (%vﬁ#b Efr@x&rﬁﬁle t0 9.99, .

eu- Phe- Leu, Leu-Trp-Leu, Leu-Ser-Le “Thr

9.9, 9@9%70;/8 359269 L &R by SLAB, 2L bu- ﬂs"p%e&'}' LéLﬁﬁG' u0 ﬁ,erS 0.4,0.3,
L L S S A e o, M

1,4 OMinked [seccharoee kie:e\ratlsh@mra fugabenix{psy tortaihiag lay least one 1,4 O-linked

sacch iR AU 2F SHTHESL by S BB hi-nB0- P W, 503, 809,

81, 829'85”@1“88'86 2¢i 88, 89| ut@mr@z @gar age.ne, . 85R2LRSI VA, 89.7, 89.8,
st ei ne, | eucl ne ysine, isoleucjne (I

Ile),
89.9, vaﬁ? F\b X9 r?t%%h an 8985t 89- %&l §9:99% K&y ap dhatthe sum of the weight
Opof
propoﬁfogés 'Bg ?lteyll'fiﬁli'idﬁﬁ %%/dea Fgﬁflnﬁgnengst e aiYI(e/gt%e ?‘fé d_ry anéassa of thr% powder is a
maxingum ot 00§ avmt)nBy)tl‘a(aédhabmof fuﬁhclrasmmntkl mgalts; themeqportdmsnf the 1,4
. having the fornmulat (Il exa le Ile-10l e
R A ara’PB‘“BSr?q % 5 ey b O-inked
sacchabbRl RkiRatXeC ARindGRids / l?;@ptﬁi%@ afd / &J}ﬂlaﬁfl&c@@tlcﬁﬂy dstivel subgshce can be
her ei nbef ore. For exag[tl) the followng tri-peptides

corresppndinghy: pdaptsd /Hedused, sp dbat e wpight prpparfipgs.of|the individual components

in the [(Jtzﬁ'gwe?h%%&imﬂri'l%fi(?(ﬁ% lwvﬁy) : : : : : : '\S/t; : : :_ : : :_ ?L?

Ile 15 Il e-Cys, IIeIIeTyr Ile-1le-Asp, Ile-lIle-Qu,
If the pfided) dmping yeid is uselenclee,Ahgl aqcbuling to- -fusther rabadimentipgwders with a

I
propm:tl]og _(ﬂ:?gef?{,lll e&}hﬁﬂ% es.?,(\:{:%lalioFé gerija i eslc\)/le }1 IS‘III%I? qu#(éu?ﬁ.%)n?ﬁlhg at least one
1,4 Odlinked @pshall'dm def'livmx;ﬁrqf alt least leﬂ %- I—?zw? :pé&bgblyefrﬁl llﬁglrtb &0 % (wiw),
I 1.e - - ,
partculiy i MelEO oM S RSl ecGisid (B 4 propertion B ffa ) & 19/99 % Gwiw)

1soleucﬁﬂé Hﬁﬂeg c§ of BClehi @.017RQ(wR¥R PRIGabl) DA S0 ﬁ%ﬂtﬁnr@?ﬁﬂ P RAk) of a
her ei nbef ore as excg#g@ent S, .20 pol yvinyl pyrrolidone,

pharmggepticad estivegubdance) bgfmppgge / profeine regrgonpliant with the invention.

: 0 d Q
Pt YOS IR0 50 HCRRRZF OB 1 1999
(w/w) fin theddtal soligs af theeeswderc Hems foof irapplica rijudt ehe foyadl bﬁﬂyetdnght percents
of the 1nd1v1¥ual Xchr)r?e%Ys gn‘?ésaar Iglg)gglhm c‘iefxlt OrOI%S(w?“LrJ)C lqugﬁe’nn];r%f according to the

invention, powders with the following composition are in accord with the invention: 80 % (w/w)

of 1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-linked
saccharose derivative / 10 % (w/w) of amino acid or peptide / 10 % (w/w) of pharmaceutical
active substance (80/10/10); (79/11/10); (78/12/10); (77/13/10); (76/14/10); (75/15/10);
(74/16/10); (73/17/10); (72/18/10); (71/19/10); (70/20/10), wherein the proportion of the
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exanpl e, cycl odextrin

(2- hydr oxypropyl - (3-cycl odextri n,

suf obut yl et her-(3-cycl odextrin), polyethylene,

glycols and / or pectins. 25 In the case of the salts
wo 20obesesrare, for exanple, inogganic salts Suchrta$00s/004806

chloride, sulfate, phosphate, diphosphate,

hydrobrom de and / or nitrate salts. Furthernore, the

- phamprovRhiSactiO€ Oildiange tan dificbe i*d’cl\i@dﬂt fr@h 108y 0a199 (ﬁrﬁﬁ)t &rexample to

0] ni c salts such as mal a mal eate, funara
0.99, 89,

rabe:’ sfedidhdd, - 9@18h§blﬁst§c4>|3natb @19t P&t 937 . 066, ... 0.6, 0.5,
0.4, 03¢ 002D e, 00836 9, O7”§t0@a@§ Il @@le8 O 99 @v/w and ccordmgly the
e, r’mat ?

adcof bat e, par at of uensul onat’
proposticazofahe | 4eQinked sicchgrase elptivdtiove or aI sagaramvctmatcmtamlng stt least one

|
14 ol eGP Pl b RSB GBS BRG] S gl 462 505
80.8, 8@958 11 82888, 8328 3°@F/ £°28089, 004806 swczt@ #s.. 8993,UNM) 89.4, 89. 5 89.6 ,

sium__cal ci um al umin um or anmoni um fo
89.7, BRBagre T SRET AL B9 S 0ry B B Sy SRRV oY RO hat the totl of the
weigh® YRdHoRfnk Qﬁtﬁ’\ﬁ'éspectt he 18t ak} Hagsa?f 8 Hwdk % §bis, (t)v?/w) Therefore,

particularly preferred. "Therefore,” according t
powddrg miithahe fblowihigneampositien prmﬂmc:condmgrtb itleEninraitiabe’0 Yoo(vaw) of 1,4

r d whi ch al h.the 1 4 0-1inke
Q'llnlgegcc %I%Cr)éssg %cerﬁfﬁéd Ve P tt NATIPE % ol5eski e élﬁ O-tinked
sacchdrbsel deaivhtivenel A%A(wDv) isolehcing AACh fﬁvﬁﬁ)eoﬂj;ﬁfahﬁﬁehwﬁi agithe substance

cong G RRRLER T el a3 B8 SRy By, oy

.(80/10/[056('10/@1 1t)ht'ﬁ)/rs$iz?t g‘ﬁvimﬁ @@Msacc(zsﬂsm 6/,14%1 C('70/13/17),

her wi'th arose deriva

(70/1 ?élg%a (B4 {30/ LY 20) 63 W/ (POALB/220:2 660/ 1513) 6%/ 16/ 24) (60/ 15/25);
(60/ 1@ : @g)ﬁgfj (gaf’iﬁ&%g 66(??{/@( g 0\/190/% dpt hhe %a%on MGl e A excipients

nce, ne or
or salqs,hhe pmpeitibi oﬁtHeyl 4 QQinked eiptizibdse deﬂ@tlﬁrb ené mgaﬂﬁlitumrcontammg at

Y TR R )
substaB&Y 8Mr ©& 'c@ﬁ‘e@@i’l\ﬂiﬁgly éﬁﬁbt@@ AN SheMyvkitht BRpdritdnd of | AK ividual

saccharose dérivative or ‘a sugar m xture containing at
compqngnts in Baéotal gives@mixier of 46¢ WMok deri vative and the
phar maceuti cal active substance, contains .one or nore

A furtﬁér exﬂlgﬂdﬁ}ﬁerﬂ%f Qﬁé%res&rt S RhAN Yol A% /M leéaﬁf gk Rst %ne 1 4}50 -linked

further excipien hi's connection presen
saccharwedﬂnvohver of ait agaalrmatur@ cohtemegp aw\hbastsona/vﬂ i4c - imked saccharose

denva{u\;f \%1 h’re g{)elf %%%HBRE%H{: @%t g%dstétgﬂ@?' Q%a owders tha% contain a

pharmﬁ@luhcal lal:ta/fd sMbgpdeE, Gréfedblyah WREBmS Of @ﬁéﬂ)tﬁ@ ploteinWr WmiRfuréthereof.
4 O linked_saccharqse derivative or a sugar mxture
The Préﬁﬁﬁ% BYERtTgecttication stentions by, waof paprissexeakiapepides, which can be

used tggic:iﬂeg %Iéﬂr?\étﬁ% (1:(4k@ élﬁﬁv\éedg%@&hailos@rd%aa%vg Br 2564 Wixfe AFdMng at least
one 1,4 O-linked sacczarose derivative for manufacturing the powders accordmg to the

invention. According to a particular embodiment, the peptides, preferably tri-peptides, are those,
which contain at least one isoleucine, preferably two isoleucines, or according to a particularly

advantageous embodiment, consist of three isoleucines.

In this connection, powders are considered to be in accordance with the invention, which have
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0.01 and 74 % (ww) of a pharnmaceutical active
subst ance, preferably a biological 20 nmacronol ecul e,
wherein the total of weight portions is a maxi mum of
100 % (ww). According to a preferred enbodi nent, the

wo 20p9nbdoon of the 1,4 O |inkesssacchar ose der ipgafErioes/musoa
sugar m xture containing at |east one 1,4 0O-1inked
saccharose derivative is at least 60 % (ww),

(a) a podresadl 4t 1dast omecid Olided s80hfodedeviyativieton arsef@merme: ¢ontaining

st ok 5 D TS SEabSe BOUEL, o 1.8 0sSEELESPONRS, o 01099%
(wiw)PpEhGIAR/ pfeﬂeﬁabllyEﬁéln R0ah g0 %/9@%),"/@)25 Fﬁc%m)onéwd tb19.99 % (wiw) of
oportion of the pharnmaceuti cal i ve substance is

a pepth: Melsrably OTi-peptide postiowrly et shasge st 01 o dmasimum
of 74 41 @N?wi o4 I\?aé;r%%e% 1naq agt?veasu sl{iru{cg eRrNF] o3 a o%%pgﬁﬁ ! g%?e}}}? thﬁ fact that
the tofdl lof ﬂ@ﬂdﬁrﬂiﬁ@hﬁﬂﬂlﬁ %wbe ra maimmal of 160 Bu@aw) mppdicsrie this case, too.

FurtbGBpiey BPURRE (oo S5ty PaTisED vl B ClloY 0 Caggion ae in accord
with 1RO $VERESL 8D @/9 {wﬁ@t V8 18P ohan qeO(lﬁ]Qéd‘- %o@ﬁam&r derfv@five or a sugar

exanpl e, (80/ (80/17/13); (80/16/4);

mixtuROGBLaAERS 9P lag @@T/l BFOdked sarelygose @@M@vq—ay % (wiw) of peptlde,

8 L8 e e (O e -

peptide,7PdriciNdB) prefern@d 164dolgucine7010%/ (6y) of PBArhdhcdBjcpl active substance

(s9/1/} G S BB 7B G O): 118 B e b R0 8811 0); suonoy
(80/10(/ﬁg/ /12141)0 %7@%1 2@7)7113(1@” (gé/ﬁﬁb% (769N BB/ @4k6/10); (73/17/10);

60/ 11 or contain or
(7218 it 7 3D/ 101 osesroin b pabpostiom ol Retehieal GUBET avRstEnce can be

reduc o?Mo'cSqéP?%sg%gBP&‘a%BF%&g/9‘9’) g@ bs, 97019‘3‘%%’/9\'\’) .9,8,7,6,

or exanpl'e
54,9211, ...0.9,0.8 077, .6 0.66, ..40.6,3).5,20.4,10.3,.0.2, 001,9.090 088, 0.07, 006 005

0.04, 08002 0919 i, s bpsOicBiedy, tecprgppition, S s §443-fiflh accharose
derivafi6€ OF 8l kil nixtiR FUnRREhE bORastlone 1,44omnk¢mmd1a$@gecaaﬂm&e can be
derivative or a sugar m xture containin east one

mcreaqedaff@ﬂmmméédo 80 cvaflob 80de B0 at SUS Ksh %E;eSZ ér eh$edso, 87, 88,

80. 3 8
9, .. 3811, 595, BITR9:3300 88, 80,5, 85, 80.7.59.8:8097),,789.91, 892089.93, ..

89.97,89.98, 8899%, (v&Sﬁ') Fo. that 180 184, of the 8@ight p®PoBion8Vith regard to the dry
9.92, .8

e 5 B s et R TN ety o ooving

compdRftRROATE | aRS acRbrdi td el iivehtdn: ;sowal /WP BP@neeuss one 1,4 O-linked
relative to the mass of the powder is a

sacchagpse1 gyt &"(‘Yﬁ/ ®y 2 Eﬁgaf HBX B conigmings af [Fasthene dxic %Ef‘é‘%ﬁssa“harose

derivafle /ng SSowieE aoﬁegﬂgé ok Gably altASepridt, Qflbﬁl%ﬁ?refencd tri- 1soleucme

saccharose deri'vative or a sugar mx ure contal ni

/1% eded dbrghatmareidal ke 3538@@9@ 1030 BE b); d8PA1G/AD; (8 172-%\ &0/16/4);
(801535}, Ra/14RFP k1977t 98, PRRATRGSbOAGA Y BRF19/FY; (r0n8/12);

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

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

(60/12/28); (60/11/29); (60/10/30), wherein the proportion of tri-peptide, preferably of tri-
isoleucine can be reduced also from 10 to 1 % (w/w), for example to 9.99, ... 9.9,9.8,9.7 ... 9.3,
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correspondi ngly adapted / reduced, so that the weight
proportions of the individual conmponents in the total
gi ves a maxi mum of 100 % (ww). |If the added am no
acid is isoleucine, then according to a further
wo 2esheement powders with a pgoportion (a) ofcrirdoosooasos
O linked saccharose derivative or a sugar mxture
containing at |least one 20 1,4 O|linked saccharose
9.2, odler.ioy 847, \aasorf 3aL ,1.eas8, 125 .%.68/ . Wi.6, psef.ar ab) v2,fir Qmed@v/w) and,
to 90 % ( artlcularl}/ referredfrom60to 90 ,%
accorfh%glw)the Pwogloﬁrqfﬂg\aflp@ﬁut&a 6HE sl}bstt@lcg_,g)rg@ra%y( o p@p‘nde { protein
can bk $QrENE, & &Q&E(ecio 95.1.330.3, 99 . %)%c}s @(%,Vﬁgf 33, 34,35, 36, 37, 38,

preferably 0 to a naxmim of
38.1, é&é;?rﬁaizeu% 33l....c18t4, ¥8.55 b6 Wik 88.8p3%ed, er aWoy(wawp epthiatide total of

otein, are,conplian (th the.i,nvention. . o
the wiielf BBhftond i RORst B sy HRORUE RO s o oot 100%
(wiwf/poh Wducfiet bihhe ppj[ﬁf‘tﬁﬁlrcﬂdhélﬁeﬁﬂe 19nig® idhat 5&5\%&6&) as| atherapeutic
the total solids of the powder. Here, too, applies
active ﬁg’ﬁta{“ﬁ% prgtesbli thet %P%ﬂ%tfmﬁérl@éﬁtls(w &0 qsrfépresented herein, the

propo'rt'ﬂﬁll' df'tﬁlé‘@lél @%@é&‘@d@&lﬁlr&%\fﬁﬁ vg%}('arguég,r%lx&g@ £1Mn t least one

Furt her more, according to the  inven
L4 Otlhbed cttovisn gemwlvg sant almbean@easnd anh@pm@armt fdwxample constant

sctive et Bt oo St oR vl ot PP WEEORBTEE « rpgorton of

1,4 Olirke®shichiede dedefivardse suiar invidukd/ eodtalﬁiﬁg%t(lMSW)onefl 4 O-linked

sacchghe s el SO RL2- Sty 18 SaP S b heihs 800 95 86, 51,8, 88.1, 882,
88.3, (.43/382/ 109 4 d8757R4.3/ 4407, 83(s7 84 344 @%{ @5/ 15/10) ;

(745'16/10) ;" (73/17110); (72/'18/10); (71/19/10);

é?O/ 20/ 1Q), wherein theg‘gr oportion of t he WO
In addifion; apgordig t942 firtheEpmbosBenusEerdinghier thedavantienl the powders can
conta:?%ﬂ m%@ctﬁé?ﬁ%sﬁ%%p 521@{1] g@f %Qeé%%, &&%g, %ﬂ B%lﬁ gg‘?}g&yhﬁ FOSSSa]'lg%luromc
F 1279 Theseard used p@ferably ¥y aGonGentrdion3of $om10.01 — 0. 104 Jw/¥). Particularly

prcfergédéﬁa 'sl'tfabgiiG(ngér uglagi ccgit%%s at86a6‘64oned ‘b@qﬁ"iﬁ‘% sacéha@&s(g} derivative

or a sigaf WixtaREomGmhaigtt Makdonke 14 ORINRBDEACEIRAR0s8 etiVilive add in addition also

' Oli nked saccharose deri vative or a sugar mnixture

Tweeg hpraivrably ine coregairation of om 001o: Pl kG W a s hignggctive substance.
derivative can be increased, for exanple, to 80.01,

Accmafﬂgl@ % @Lg'th%r eﬁge(ﬁment the%grtf%les %ch% go&acrs %gcorcﬁﬁg tcgﬂle nﬁr’éntlon have
a MM@Qandf 0B IV!MAS)QofGJetWGGSQ aﬁd 189n8prewalﬂy betweGIBQ ams pm,

89.92, 89.93, ..., 89.97, 89.98, 89. 99%(W/vv) so that
t
Accor%!ﬁg tb Qtﬁijtrpggs opﬁpﬁ%‘ 'tl%% IIBQQP&IBS 'c()t V\;,{ spr hcg-?egfpc){v%ers having

one oﬁiha\ctﬁnlsasmohh désbﬁbefddiekeﬁxmwiﬂclme o adtérizad bgh&erﬁﬂ:eﬁﬂure of vitrification

accor di t he jnven 800/ (w
of vl MRl LB o b BEOROnep s aifoRlgs o the invention
have £LRDtRURM tBﬁp&ﬁtul‘@ﬁ&iitn‘ﬁG&ola of approkifte®lly 96 to 110 °C. In isolated cases the

value can also be higher.

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

least one of the spray-dried powders according to the invention and described herein.
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saccharose derivative / 19 % (ww) isoleucine/ 1 %
(ww) of pharmaceutical active substance (80/19/1);
(80/18/2); (80/17/3); (80/16/4); (80/15/5); (80/14/6);
(80/13/7); (80/12/8); (80/11/9); (80/10/10);
w0 200701289/ 11) ; (70/18/12); (70#7.7/13) ( 70/ 16/ PLY/EP2005/004806
(70/15/15); (70/14/16); (70/13/17); (70/12/18);
(70/11/19); (70/10/20); (60/19/21); (60/18/22),;
7 7l 1R8 AN

‘ 3] 1A P GO 1P Bhe indefitio50/ 14/ 26) ;

(60/13/27); (60/12/28); (60/11/29); (60/10/30). By. the

The pigsetintsation Proyidehelso ameforder wanygctumerage of g spray-dried powders

more PlcBRBletlPNdQtrikdd® Herdnfdrbrke Nkek Sﬂﬁ-ﬁlﬁ@r oS eclgfckdBtd Ve that a
or a sudar m xture contal ning at east one 1,4

soluti@v/buspksthndac sivayins eoutemingat phaema¢egti¢ad activecsubstahcs apd at least one

1ar maceut i cal |l ctive subst.ance can .be .

1,4 Ogglﬁ?eggsrg%cﬁxapﬁ% |de ‘éagigf)toé  SUEAT IHARIG ﬁ(gl%%llnél,ﬁt least one 1,4 O-linked
sacchpo@PAetivaRs Rf sprived adiavkghRbatue osPoBRM 200M20 fEe (dlod/outflow
gives a paximum of 100 %(vv/vx%(. 20 A further o
tempegsipisd Rretetabbt at Adempaarn of ASRE 'on rreferblys betyee d8¢(@°C and
60/409€, R ebcﬁﬂn?ﬁe P aqexﬁgéra&é binkgrL 1%—“@6@%@3{&&% htBrdRg to the

a sugar xture containing at |l east one 1,4 O 11 nked
invengerc shapssemplely \desdribed amthepBEAMRIES gctide with| rgference to several
examtl&_! -peptides, for stabilization of powders that

ohtain a pharmaceuti cal active substance, preferably

in the formof a peptide, protein or a mxture
In prickiplegothe pobnkerspremeding pat that invaeonf canabe omamEmthireds irbhat the

way .of. exa e several ri- tides, which can. b 5
pharm e ST B E e bl & PRIl Bacram iRl g GissoTved tn the form
of a PBtide/ 8t hroRei®lin 8n FERNs BbRsESH, RlepQidti & 1@ RlubilBHTobndiGNS of the
1,4 O linked saccharose derivative faor manufacturi nfg
respeqtivg apiixpoepsancs cgerrally, befferad solptirns ittom PHAI ot 4} geteigbly from
o . _ Cd _
35 - & PENLIEWRR R IER nhaldbfe RIS 62 na Rl Ko having o pH of
4 - 7.8 sqlagisiany adpanédzgeowsb nyort ewdo iassoteeadequatsssolubilitsctbe pHiod ghe solution

- shouid i SR echl, B itk pRUTRCAF SR ARECE Bibop et Gpionaly

additiGaD Shates6MlbleCorBhid Bole&ito EELANSE avété, hld6hdl e Md Bke, for example.
whj ch .have WD 2005/ 112892 35 PCT/ EP2005/ 004806

(a) ,
Lowenalggbrlt isyeh o methanehsethanad propansl| (onjos dsearpasnlb 96 the like are
i e ] S
pric 8 YA By S BRI or B75H0 976 o
water-§aliblp, organdd eoladrity The eolidsOmoietyol the spuayed solptiont usuallirib yoetween

0.01 - Ote’% %\rfgggére%gr% ggtwtgc?n 8@5 ?&é% &{w)éﬁ%ﬁi%laﬁbﬁgrg }aibpynbe%een 0.1-

5% M/W).glagﬁllé @entefxastt the qir@ghtyifnpé?rﬁfooﬁ/,r ?ﬁ\i’/ﬁiyv-\gxﬁéd% peRdeed diefeemanmgtactured
. (c)..0. to a maxi num5 of 0 j o
Starfmé ﬁ%}ﬂhﬁ% adiecEn Foluiaqn haying,p selisquopqstien of 5%%(%{%@%?% e (wiw) or

2.00 % (RIO! 8hd fredR&rfed PowlibRlwerk %nﬁﬁ&tﬂ%ed%aﬁiﬁ? withdnVigiEas solution

~solids gives a maxi mumof 100 % (w w) applies in this
havinggsadids medgty of 10 % (w/w).
Typically the excipient or a mixture of suitable excipients as described hereinbefore by way of
example is dissolved in a second container with pharmaceutical grade water or a suitable buffer
solution having a pH of from 3 to 11, preferably from 3.5 to 9 and particularly preferred from 4.0

to 7.8 and mixed in a second step with the active substance solution. Then the
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Furt hernore, according to the invention, powders with
the follow ng conposition are in accord wth the
invention: 89 % (ww) of at |least one 1,4 OIlinked
saccharose derivative or a sugar mxture containing
wo20b/112east one 1,4 O linked saccharose deri V%r)ﬁ@zggé/gd;;go%
(ww) of peptlde 10 preferably in the form of
tri-peptide, even further preferred an |soleu0|ne -

squtlsﬁmsptn’sidﬁgs hidjhstedORhd @Rired silids cottat hi¥ind pRirRlat&Rlical grade water or
ol eucine / 10 % of pharmaceutical active

a Sult:%%éle %{@elutl?lsbwwgl@pli éfm¢ 1011, nefoebly fom 3 6ge Pand pyprticularly
prefer @bt 4@ 7684/ 6/ 10); (83/7/10); (82/8/10); (81/9/10);

(807 10/ 10) (79/11/10), (78/12/10); (77/13/10),

(76/14/10); (75/15/10), (74/16/10); (73/17/10);
Hencg, 7th¢ 1a¢sem) chnt(onlllelamfﬂ@) a mgtbockifer tlimlfm’rmmg i prayodried powder

ical active substance can be 15 reduced from
Chara‘?l}%?%gﬁg&lgttl % (ww, for exanple to 9.99,... 9.9, 9.8,

9a) - -a Phadnacutoal Qaclive - subStan& if; di@olveé/’sus%en&d 2 b aqueous
... 0.9,0.8, 0.7, ... 0.66, ... 0.6, 0.5, 70.4, 0.3,
Osaluticpy/suspe@siog, 0. 08, 0.07, 0.06, 0.05, 0.04, 0.03
0,02, 0.01% (ww),_ and accordingly the proportion of
t Bk 1, anecor mpke Pfshé cldiked safefé?m@eatdpks/@tla? Aosgpg fem the group
”bdiﬁﬂﬁsﬁlgctﬁé‘t:ﬁhﬁﬂuﬂgs ﬁEto'sﬁﬁ’és% Qﬂ@os}l Sholdsd bﬂ?x l sucrose or a sugar

sacchar ose derivative can I nCr eased
t Bi@greodontaining 89, leastgone2 of 8bes:e 1,4, Ogdinked s@@ch@ross 1den82t,1ves are

8 8 , 89.2, 89.3,
§138°§“3’d/§§;f’6“‘?69 8 Sgﬂq“%gﬁs *"é’?““@%s%sl"’%%m’? 189 8, 89.9, ...
8(% 91, in&%ar9% 'thesa%t19§substance a§1% 191 O- lﬁxﬁc@écdﬁ?osg %JH&M%!‘ the sugar

so that the total of the weig proportions wt
r wiydurd conaining agllegst omad gt @ﬂlnkhiesapdlm«: dgivagise & drmalvnd,{msPended

ofn qq‘l%}eré sg]\{\{{lmysu?&e%l%rq tﬂe%e%t rH&V\é:ler s wth the

ars 781884 ccor di ng to the

't‘ibventthé’ rboll.@ignﬁ{ﬁé)\é\ﬁé{@n Qbnt@ihin e@ﬁé oPNford ¢ P4 A saccharose

saccharose derivative or a s m xture cont ai ni ng
| dexiyativeie and ﬂle(thmﬁcel@tlosh@@hastdsen@&rd ema)mitat‘aeempelﬂu%of less

f 0
oSt oo YRR g B Ree PR, Bt B9 sy 1595 .
pharmaceuti cal acti ve substance (80/19/1); (80/18/2);
The 1,4804ibkdd33apchaBB¢ d6dvhtive c4iBaltd bé b part 0BOAdght @)ixture, which contains at

least 021; 844@-;1%% s(a?%%o%éﬁg@jaglég /E}téﬁm% ;Ff 8?0543%}%1} %/ Silﬂ:?ble sugar mixtures
are mdré Qbrhblefed) desCTBYIIA/ 48 of éxaipledinder th@%@étﬂo%/ "Mmtlons". In this case

(70/11/19); (70/10/20); _(60/20/20) c1960/ 19/ 21)
the sugag gyiytgyes 29n cqpgn. fipngg\)ﬂ:h the @ﬁ@}lglgp}i sac( @}pg_q'gql%f}atwe one or more of

mono- E &/ 144 26 po%ﬂﬁfd%i ) whatdin( B g{&{l&ﬁ%ﬂ L&%Qéti]():h/ %19 )mono- and / or

60/ 10/ 30) ei n the proportion tri -

: dlsacclpam!ke lllamayuﬂattutmg the| povdane isnprefeand. dia theatumexit aif Ehe ihvamtion, for

exampl shéhe gt ios 5 BHBHD sEicp ey st bisstgesss; gherein oo
propotfiod of lactogucr(?se with &spe& todhe @ial dughr Gropdrtdn id> 40 % - (WIVQ preferably

/16;51 1.5 1. 1.2, 1.1, 1% (w.w :
> 55 % (w/w), particularly preferred > 88 % (w/w) or more, Preferably, the sugar mixture is a
sugar mixture designated as als Nyuka-Oligo® LS55P, or abbreviated LS55P (Hayashibara
Shoji, Inc., Japan), which contains at least 55 % of lactosucrose, a maximum of 25 % (w/w) of

lactose and a maximum of 10 % (w/w) of saccharose. According to a further embodiment, the
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accordingly the proportion of pharmaceutical active
subst ance, preferably of peptide / protein can be
i ncreased, for exanple, to 30.1, 30.2, 30.3 ... 30.8,
30.9, 31, 32, 33, 34, 35, 36, 37, 38, 38.1, 38.2,
w0 20881:13892. . 38.33,..., 38.4, 3.5, 38.6, 38.7pc3BrMos004806
38.9,... 39% (wWw, so that the total of 5 the weight
proportions with respect to the dry mass of the powder
sugar | Bix®ur B i aNsagaf mbA0re Ydesignhitli. NUIOROE@®IAtI90R, abbrttigted LSOOP,

proportion of the peptide (which is nat FrOVIded as a,
(Hayaﬁlﬁéva BRI ilec- Japam. i srntaipcat Yeasigt8erp of kastojuqress and a maximum of

10 % E ) RE ﬁtcfog@%ad dabQHokl). Fifth gzn'&cﬁ’é %gﬁ%ﬂl&ﬁlﬁ%‘:&%ﬁl BEEL of a combination

eréin, the proportion o 174 O sacchar ose .

of glugenyl erat inekosyt susrase gan bernsedupefaraiy & enmgnaion |vaghsethemmono-, di-
1,4 O1linked ccharose der,j vati ve .can..al sqQq be .

and / gr. poliSacebangss. MG 18, \§8Ps Ohdhe pisserk JAVeafian. ali, Somsipordine sugar

mixtufts lcbvBrised RF tghite syl RhO P b Qu@‘f)sel @ac%a(rWeV\@lup@mﬂ$ of fifictose are
be manuf actured hayving a proportlon of 1,4 OIlinked

suitables Whefgindheprapertion pf ngCQWl“ and @gﬁ?&"ﬂrnss&raw@bm%ﬁcm%be total sugar
f eribd
propolétfg.ﬁg% pz%%?%bly ﬂS %’8@(/@5 %g bnog@%b@% S0 g%ﬁl‘(&tpkéf&-’réas% ’ 8%11’1er1t, the
respec@i8e p®@ortion 8 gRcosyB&nd maltps@8suBRse i 1s at 18 18 % §8/vp), of 3l ®lal sugar
7, 88.8..88..9 .0r %0 (W W ...l n d|t|on acc
propofiin Apif 1o L SRT mie el eosime B ea i B OF 5B mixture
desigriated a9 Cwlplisg S@gzhr®0 J(Hgmgigaﬂagnoﬁnsicgaaﬁany a?rlﬁtlbsdirﬁmnﬁgtgleast 18 %
sych as.  Tween 4 Bri uronic F
(/) 9 Bluppsy}- R analtsy] serosepbeween U 4pdd @ ﬁ‘@);’@roésqcyﬁqrﬂse&nd between
5 and 9(%‘ ro?%héﬁrbf%fluctﬁ@z[ﬂd%%se Ierﬂaerﬂqu@!V/ ﬂMermE@f EHe%és@ﬁt' iMvention

erred 'S spray-dried powder, which contains at
a Sugar eiasmrmMIgnamd @spion KetipknecSuear 58c(Haanshibard Shoji, dc..aJapan), which
ni I t
contaifis a%"(::} ag{%gs(%’ltg’ f@ﬂ%o%%le aﬁ%/ m!il% ll%gc%?e,;‘?ef‘wf%n_@%ﬁ (515 ({? (wiw) of
sacchaposefaad adtl iyore thaa 1034 c\eAvI)roaglwme@hd fmowosd). 01 - 0.1 %
(ww), as a tensioactive substance. 20 According to a
fur.t her enbo the.particles in the powders ..
The exlfic GEELED TR AaRoh ALY QoS RHIALGY Soptyapet leas
one 1, 4’f0 Hﬁieﬂ@@d&héo@d’&nlf@tl% 1 heloallispeRedNRYR shragbdlishepien 25 %
ording to a further enbodi nent, the gr esent

and 99, QR/ér(W(‘bh picérahli Beteoms B %yand %0 el (¥ enpaciprally bsigeen 60 and
90 % %a?’a garﬁeﬁm@f Iy éf&‘gﬁle/d&‘ﬁ%énb@@ aH(? lof) Ghth! l%spect to the solids

terized enperature o Vltr I cation

- conteng o€ Hieespraytsahutidn. The dny euttstaprratdnygentiatien éorarmelhy hdlvmgl 0.01 and

756 QOHRSH ARG, MRS A1 SRR eeRy TR o0t e

30 % M&% Gxithl ﬁspeStgdo&hG eiolma&gﬁteﬁthﬁ the/ adlmﬁ)rp@fbuqbe&@lo?% be sprayed. The
er. Furthernore, the present I nventi on rel ates
SPCCIaB?“é’&)ﬂle&”ﬁﬁ sanale of apatacturng heisplutions/suspensiAng g he Spraved using the

powder 88Rpo@iths PesdribRd HRfeiibiefid, PhiRPWRET PrAafRORAINth e doR8sponding

i nventi on and descri bed hérein.

- powder compositions.

Thus, the present invention relates also to a method for manufacturing a spray-dried powder as
described hereinbefore, characterized in that the solids content of the solution/suspension to be
sprayed contains between 25 and 99.99 % (w/w), preferably between 60 and 90 % (w/w) of at

least one 1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-
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WD 2005/ 112892 37 PCT/ EP2005/ 004806 Manufacture of
the spray-dried powders according to the invention:
The present invention provides also a nethod for
manuf acturi ng one of the spray-dried powders nore
wo 2009MPket el y descri bed herei npefore. The net hed/Epr8005/004806
characterized in that a solution/suspension for
sprayi ng, containing a pharnmaceutical active substance
linkedsidclakosk @ag tativB.eA&oldide @ dnbibee frefened RALOGIMHE Eﬂe\ﬁﬂééeﬂtelmentmn
or a sugar m xture containing at |east one 1,
relatey {0 k @rrespRading r Bethode rohometeresd; dn sphehyibe afthda content of the

r f
solutpBARGLRIONT S 0! o E bkl 2Palnicklea iDL istile pppetgeen 001
and 75 % f%’ﬁé,r}zrbfeyabbeht:Meam A@648I63 (o mdw), Gartid@aly pfeferably between 0.33
and 3 I3&&\@@@ at a tenperature of 180 - 150/95 - 80 C The
g g‘accordingtothe invention is nore conpletely
described in the EXAMPLES section with reference to

Accoislimgean al furtid embadipleasof thél piesé Ghaiiiod, a bRy @cﬂu\tﬂcﬁi}’ﬁlspenswn having a

di f
3SR SRS SR 2 ccon RS P eSS L0 ot

one 13 @Hfﬁk&%a‘éaﬁar&%%ﬁ{mlvﬁwla%ﬂ ArSmhits %ﬂfﬁgmh Nt {dA8 §er1Nd O-linked
of a peptide or protein in an aqueous sol ution,

sacchgregse derivagvorand Hb) gblledst 10i0 % dorel). tiroiesbbf 0heto 75 % (w/w) of a

anﬂ'aaﬁft} %ﬁgelﬁ:\tége\:m s.ka\ﬁge a#gﬁlta i}cae ETFegg %ler a%rfokféép er e%gméfaqgured and
sprayed, %he@inethe satal. of\ﬂhﬁWellg‘hmefrmtSUE Brmgaxlmhﬁloﬁbl)@%p(mm respect to
ueous s&g\ut i on havin

the sl oARERD ot B Rpiavt SUBBOR TRy 4 grefuiny evhodigtk & sPray

solutisiPdudiinksioh havih D 8 solidsQ@bnicha Pt 4 1da@bne I NPOLIRKBEsREN BWe derivative
the pl of the peptide/protein. The aqueous sol ution

Or 2 SBgHi TRIEHYT A PPNYPIE G daptyoneakid Q- 11@f¢é| saggherose derivabve of at least 60 %
I

o PRBR SEULET 353 S0 0L SR B gf i

activeestibstamok,, prpﬁemb@nm blolqgacab macmmotmmlpam ahgnufacturdtearid dpeayed,evherein

the tofﬁg?fﬁtg% Fv;e;lcggtgh é]%u%g) iog gr susggls();(}%en(qwsi%a\){:gglgrgso}l ?6(? %B(W/W) with

respectVB tBE sdlfdls U&ht@nt@fﬁié%bﬁy%@lhﬁ@fﬂt The solids moiety in
the sprayed solution usually is between 0.01- 20 %

, prefera Q5 - 10, % (w
In ad%%% iAESATIPE o ﬁﬁ%%@ﬁ@%@ffﬁo@%@ﬁ rpvders @co%ﬁ/ {g) the ipvention, the
solut16n!7£§ﬂ;§e@l§i5§ XS bOkprhiiR &E&%ﬁigtto'tﬂé’ BREARR 2cSRiRY t0h&Her embodiment
rs were manufacture starting wth an aqueous
contalgs)q:ng:tqr orere gf/phagn@egfg}ailm gcqsplople rexq:lpnntgfand_()or%n(ewt w)ore of salts. The
cxmplghtié r(-:f’é[{'a %%ﬁléf agt{ eéaéd s[g\l\?helﬁ sa fshgeags; epoﬁboés salts of organic
amds&ﬂﬂmtpdgmehaV|ng a solids noiety of 10 % (W W) .

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

content, contains (a) at least 25 % (w/w), preferably at least 60 % (w/w) of at least one 1,4 O-
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Typically the excipient or a mxture of suitable
exci pients as descri bed herei nbefore by way of
exanple is dissolved in a second container with
phar maceuti cal grade water or a suitable buffer
wo 2&L 128d20n having a pH of from 3 to 11, pref ecalpbyoftmagos
3.5t0 9 and particularly preferred from4.0 30 to 7.8
and m xed in a second step with the active substance
linkeds srccliarasa derfivegive bhe sWfar 26iRintel dBARnG 8t 184St od2@05Ai0ketiB6charose

solu n/sus ens, ed to the desir, lids
denvad;larﬁ,t éﬂ TSR, %?%%dcéu@ﬁkrg g'iF Least Qpsaming |excls aiing?or at least one
peptideUini 38)! £ 1dastfdf. @r%ww éfchgmﬁﬁﬂwegﬂ@l Rve butlstane8. Bxh@plbd of suitable
preferably from3 and particularly preferred
excipfepigninglngding @hmceuﬂeﬂbeacccm@lp setsepaptiflesy amt amino ragidg cas be found
t I, SR
under (;[ﬁa H?l{ f]) g[% &?@}H% ?cﬂh)% 1%1%}%(2? ng (t:l‘g% %%Ig%gec@f?%gﬁ Th% peptides
mentisnddstiesn de notsreplieseno theqﬂfaﬁﬂzﬁ:peuiniladctivﬂ salvstake boiuae added in addition
Sal uti on/ suspensi on; qQne, .or of 1,4 OIlinked
cven éﬂ?&i‘ﬁ%&“ RUGERES ?u;'?éta e lsff’rl?ﬁﬁlg%e gr oup
conpri sing the conmpounds | actosucrose, gl ucosyl
Accor@HigIto S6uflier Pl feroslydmfid &S, ethe kpray Sal@@dn cohfinR] i dddRion to at least

contai ning at | east one of these 1,4 O nked
one 14-@dinkecheaschagrse \dsEVaFiug o RSULHi BEHIG EoMainap ahifast qng loh O-linked

sacchﬁeéeeoa&vaweut b/ SUSRERS| N anfido | RGQ s Aprthdle BEhich®. Spray

substance and 1,4 O 11 nked saccharose derivative or
solutienis&usnegsions :mewbum@r@bmd\anhgc@sawhbsemhdmmmtent 4ncludes (a) at least

25% ?w w&?%fgeraﬁ?%ﬁatr Pt Ie°/6§er LY 8f bV fea sésl ffjpf]]:ng(l es‘sstjc/c 3o ee 91%% ve or a

eren S enS| are
sugar fﬂlxﬁl.ftecoﬁmirmﬁg ANéBUSRENST quk@@ Ricehatbdegletingive) (bm] rt& 1009 % (wiw)

of sl i BHCHIHE DU o G ORAREGE-GH 0 ipstgnoe, prefcsbly a

| peptIdtef%:%’c@ihaéu‘dﬁ &s ofIl‘l !nﬁﬁ)%dy,t i%%x%%iel?ffﬂe r | i d O WE gﬁﬁﬁﬂa@&ﬁtical active

erature), preferably between 60/40 and 1
substanheemlthts @ ismreferabladeMalossmadianinvet 14% (wam, arefoally 001 to 39 %

(w/w)g\?hérffllfﬂllear‘?%llj dfthe ﬁgs Weti \é\hsl & %Qlt a@%prgi h%sao?ase hE specialist

ed sacchar ose erlva

is abletar memfanmd*e rRorrésposding pokders ahgﬁfinéﬁuné ﬂfee@elglﬁQJercetlmr 8o that the

total ogggtpslpﬁ %%‘?rgﬁ?fgll? gﬁgxmy%v\g{m%fﬁz‘gggplt ﬁeugﬂggrt Irqn'ext ur es

can contain, along with the 1,4 O 1linked saccharose

If the %ﬁiﬂo&tﬁiﬂ @ativene thy 1o 56lidaf cont¥t) &f phethmacéifidal/ aclive substance is, for

ol ysacc ari des, wherein the additional utilizatiaon of
examp%nl& 6 4W{yv) angthe proportion of at least one 1,4 O-linked saccharose derivative or a

sugar mixture containing at least one 1,4 O-linked saccharose derivative is 80 % (w/w), then the
specialist in the art knows that he can add a maximum of 10 % (w/w) of amino acids to the spray

solution/suspension.

According to a further preferred embodiment, the spray solution contains, in addition to at least
one 1,4 O-linked saccharose derivative or a sugar mixture containing at least one 1,4 O-linked
saccharose derivative, one isoleucine as a further excipient. Spray solutions/suspensions are
considered advantageous, whose solids content includes (a) at least 25 % (w/w), preferably 60 to

90 % (w/w) of at least one 1,4 O-linked saccharose derivative or a sugar mixture containing at
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di saccharides in manufacturing the powders is

preferred. In the context of the invention, for

exanpl e, sugar m xtures can be used having

| act osucrose, |actose and saccharose, wherein the 25
wo 2059p@eA | on of | actosucrose wth respect to gdigpbskadasos

sugar proportionis > 40 % (ww), preferably 55 %

(ww), particularly preferred > 88 % (ww or nore.

least Bﬁ@fl @ar@linked $ddehaSasgAeritateU(1) 1 fo B0.9BUIRNw)TbKisbleBeine, (c) and at
nated as_als Nyuka-Q igo(r) LS55P, or abbreviated

least Qﬁé Q@%(V(’/Pﬁygg ﬁhqj‘g}ageutlgﬂcﬂcpve qugtanceggr'gmb Y §upgriide/protein such as an
t I f

a1r1t1b&§f1 (;fij ie 'I‘ﬁ@ﬁ)tr ﬁgtéoe{? g{} JJ naﬁﬁx%rb%t%%g Pctﬁ@@?}fétﬂ#@ if t?ls case is

prefe@hbfcﬁr%& tmsaemaﬁunmr olf Ty%t ov/a), fpnefhiab]y Ehibodiots r(w/w)t drsea {a0ior of the

conceg%atgcénlqﬁ%g ﬁi} ?]&1&%} /é%cg grgg gtg% qsrégtrgevr Tlr)étg%%on{ammg at least one
1,4 hibkeaviaatitgosk IRGPative( Waash itla kdal SH¥0fhk , solifl Cconted e Eﬂ:lih)mlons is a
whi ch contains at |east 88 % of | actosucrose and

maxingysg; ¢h 190 56 In thys ggsewihg)spedialishin theartan @bls e meaniasre corresponding
powdgfératnheﬁm tl&%ﬁ%ﬂnt&%@%:% COMRE tRER A of Qhec odThs rb%ﬂo?ﬁbns is a

of glucosyl and sucrose can be use
maxipwef ef alfi0ys i (w/eprbi nlx ipwopordioh (cddise two e totdlr sblidgsnaortent) of
resent

phareoBtel B AFELESi 62 ame gl Cleir™) mid e PRGRRRn of et tast one

1,4 Ghmﬂlﬁ%aﬂfse Geticatisy | oran dugh | hiqfivd consihdEeat least one 1,4 O-linked
nd / or fructose are suitable

sacchar ose, ,gl ucose
sacchijoss: derivafibie 1%?@%05‘#@41&59 the @emajlrst inthg afekiyy that he can add a
SR 0P 36 % i 591%51@&41 d8 th SYGBEnsidll Oportion is
mlalmpreoerargé,\G )5 &)‘ ort Jnk%faey%/ﬁgggordr %ngmo?lo a further
preferred enbodrnent the _respective proportjion of
Accogingclgfirthersanbedimens yhe salwigngedeisgrased gaatains, alongewitlyajeast one
t
16 Pl Sk S ol SO0 SRl ASEAMLTE Lt Bpe 14 Ot
sacch&logfaderwnbﬂa,l oBe odmsregofahqﬁpaéesmﬁ&kabbgtr&@adﬁsr c)ontammg isoleucine,

ash oji, lpc., Japan whi ch cont ai ns
partch B Ago) TriTRulpue: POk P RGBS SBauh e, considered
advan%w\ﬁeﬁhdsk salidh chatele {s\WAYM 16bkt ZPGARAK ?&f@ﬂﬂy BOLNOER (Wiw) of at

and 9 % (ww of each of glucose an ruct ose.
least emgy 1A &)-Hipleed, sapgharose ARrivtive 198 2 (FHeay Spikture, caniainiag at Jeast one 1,4 O-

linked é&ﬂa{ar(ﬁk e i AivaS@) "Bt R, 5(8; 35 of R m‘l&? k%ﬁ%ﬁ,ﬁ%‘%ﬁ'ﬁbﬁc brl-isoleucine,

bara Shoji, Inc. ntains at
and (d)e!aktaStzBO 19%0((wi'w) 0@& phmmyd:eutleai dicﬁvemubstaicb,ols‘yferabéyre ipegtizle/protein
8 and accharpse and .not. nore.
such & S SRS 8 e’ T einuT PF 6 SoES TR §hfimum of
100 %: (AWW}J’IThd Proporfiodof rm}ﬁc&namﬁ@rl Q&@vede@bitmtzllﬂ ghi@lcask is preferably
m xture containing at |ea O Ii nke

0.01 an crrarlagle ®Er 14/% (We); .Rrétfrréblgo@ 9% |t8n3’9sésb‘§/ﬁ‘§| #h 3t fefpg of the
conceﬁii?z{tﬁﬁﬁ%‘# ileS) POtREN sa%@ha{%scq{éﬂvﬁgle %ﬁ adh éaW{thure%ﬁ{aﬁ{n‘?é%tyeast one

bet ween 60 % and 99 ¢ , turt preferably
1,4 Onkinkgd cnacad@rogs derivative, W erem the total of the solid content proportions is a

maximum of 100 %. In this case, the specialist in the art is able to manufacture corresponding
powders and fine tune the weight proportions, so that the total of the solids proportions is a
maximum of 100% (w/w). If the proportion (relative to the total solids content) of
pharmaceutical active substance is, for example, 10 % (w/w) and the proportion of at least one

1,4 O-linked saccharose derivative or a sugar mixture containing at least on 1,4 O-linked
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20 90 % (W w), particularly preferably between 80 and

90 % (Www wth respect to the solids content of the

spray solution. The active substance concentration is

normal |y between 0.01 and 75 % (w w), preferably
wo 2008tiiseen 0. 01 and 40 % (W w) 43 particularly picefe@i@bbotsos

between 0.01 and 30 % (wWw wth respect to the

solids content of the solution or suspension to be
sacchaios@yerthativh s 86 PE Cl/al)] tHen ithe khRialBE inl the GAPRWIWS ®BAt he can add a

.manuf act ging t he sol utions/suspensions to be sprayed
maxiguin, of ¢ fQ Yo s(Wahaet  Elorrpede:t isrierablys @f | Biisoleucine, 10 the spray
solutiBERbaRRKOr €, which after spraying result in the

correspondi ng powder conpositions. Thus, the present

invention relates also to a nethod for manufacturing a
As alggdwincdtioned, 1dwedantageoud ot thei sobtiohsetochbminedysd ere manufactured and

j [.n.that, .t I.ds,.cont.ent th

soray§0 ECH Betls ol DR BuRE ande bifouaty gisterbly
betweamdt.®3nd .80 Switable, bylfef Ssiehils yarbetelelaoweOtoard Scist in the art.

. of .at 30_| east one 1,4 0-|inked saccharos
Typwélgéiv%%\vﬁl%w ofinofeanic GF ofgARicesalts 38 Arierysigtos lhas Beengshgwn to be
partichlafly @0vARa2Qf8/ 112892 40 PCT/ EP2005/ 004806 | i nked

saccharose derivative. According to another preferred

. enbodi nent, the present invention relates to a, )
Typically, thesprsimaim gx¢ipierfomd nepisingentent e gaghpretgiy on prptideisi dgtermined

expermAlAH! P@fenteE ForntiPdtihi Bf‘fh%Liﬁ'Pe%ﬂ&iz Qﬂ-bgtﬁl p&taﬁﬁ’%@%gg one relldditional

~contafns a pharmaceutical ‘active substance o
excipignt) in ogded tq Smpscires/thg popdef proptitiss behweediserilignend3@o%s while

(Wl w) articularl referably between 0.33 5 and 30
maint Gl b e e o PP embodi ment of the
present method, a spray solution/suspension having a
Sprayswglis denedorbeventioial §prhy dtyelse figtex@hpletid vquipmerlt oianefaapddeby Niro

~s GEPIRRCRRE ol raui Simbit @il ol ofriie e The optimum

conditi¥Rt ot BpaY @VinkeRpEndBR the JedpeddvBKBENUISRGC BRI @RAt be determined
derivative and (b) at least 0.01 % (wWw, preferably

experigmeptally.oAiy 3s mioaltypsest asaba gagpobittrineit gases sweh agaitregen argon are also
. . ' i cal : | i .
i AR S5k AL LCE BBLAIPLE AL k., me i

tempevatirg lahd pler et Sermseraturepcaotdingfo HGefpdratuyd sanbitikity of the active
respect to the solids cqontent t spray solutio o

substa SR s et ot o L e i g diealo e eipperatats 10 ~200C,

while 82| ddk/bOBMBEERENS] g@ﬂerﬂg\/ﬁmg 180 E0ITh €% LRRkEM thé Blesét idlention, an

) | east one 1,4 O 1inked saccharose derivative or a .
inlet teppEARtURS oft appEoxEB#ely 0yl 881Claad op ayler temperanirg pk 8Q— 100 °C was

. SEGEAELEFECRL AN U5l SRR I ey -

185 °Q@Qamh énvputlet ddmpzerasinar ofapetot 12041C, preferably 40 — 105 °C, depending on the
stabilizer moiety. Spraying is done generally at a pressure of approximately 20~ 150 psi,
preferably at approximately 30 or 40 — 100 psi, for example at approximately 30, 40, 50, 60, 70,
80, 90 or 100 psi.

With respect to the Biichi B290 spray drier, the "liquid feed rate" is normally between 0.1 and
100 ml/min, preferably between 0.1 and 30 ml/min, for example approximately 3 ml/min. In this

connection, an aspirator flow rate of 20 —40 m’/h, preferably of 30--40 m’/h such as, for
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“dried protpin po %ons

active substance, preferably a biologica
macr onol ecul e, i s manufactured and sprayed, wherein
the total of the weight percents of the solution or
suspension is a maxi mum of 100 % (ww) wth respect

wo 2603118 sol i ds content of theyspray sol uti onpetbaoesoossos
addi tion, according to the herei nbefore descri bed
powders according to the invention, the 20

examﬁlel B8.8 /s usd eRgiiafiol eatbeoSEB ayxrsl nﬁﬂhc afciiriy tof abfiximately 0.67
|nven;|on accqrdlng to anot her embodi rent contai ns

I, el 8D i 44 &t /hhase besashewe i hepagicalaply spitableax ci pi ent s
and / or one or nore of salts. The excipients are

The s@fa?fcﬁfeakﬁbﬂve@ﬁbﬁ&c@%rﬁﬁdat@ﬁpﬁﬁaﬁﬁb@rthet ]_lﬂ%ie{n Sﬁé&&r fonnulatlons can
ars, ols, salts of organi ¢ acl ds and

Optlomllg )h?érﬂél ect @fae&emdygenﬂ@d@pngdyogdmng) o’ﬁheddmcam§ tpabtain a more
des e
umfoﬁ‘ﬁ ré%?i % tct3l rRéﬁt %g &h%ffgﬁnéqﬂ%éongﬁlg%gaﬁ# I%Fls ?1811 ?I{o t(w}wr} and thus to
1mprcprh adotebesttbiliglof detdciiee sibbisiicenad aRo nprové &a@bwﬂmrdpeﬂtles such as
char se d r|vaﬂéﬁe Qr a sugar

0-
the te@@ﬁiﬂ&%fﬁ?ﬂﬁ@“ﬁfcaﬁ% v gHB eparsiY. e Qouhian 4f B drying process
must B sbMakd, VR thileihe Yeg Fﬁe Fb:28£i0h df e Bl RNub&ARESS ndl Silnificantly
to a method for nanufacturing ray-dried powders,
increaspdy r Bis eppliesdin partieidar tqwﬁles@ﬂeuo bwﬂ@@bmrwlmlq@esuch as, for

exam lg)r ﬁéthgf eg’?{eﬁﬁ%gﬁ}?ﬁ V\gj )l e Béré?@r /i gctw%%ﬁf)s‘ﬂ]}ce é)%%}lafoprﬁulations

are mawmifadtwed, fatthérgastesdend ,storéd W&ﬁﬂﬁhﬂd@&%c@kﬁhons (at low relative
.PCT/ EP2005/ 004806 I.i nk d.sac har,ose riv
b 7] ProPens o SO, TR HIERds PORBICLtoA0ey o the moisture
conteﬁtaﬁﬁlﬂﬁr Pé\ederﬁ eddspitd irdltive(sP hidhCtORIBA WvaRp d:o??t%ntg Q13 spray drying.
at | east one amno acid and / or at |east one
Surpr*g@,g{y[, de thé @re(f@-sedaformglg‘gqmso they1 exginicptsyfhap faregthe subject matter of the
R c l e
invenBESEERHAL Fidler ALK S SO ENGE proba S S8 Bl oS0
salts, peptldes and anmino acids can be found 5 under
G s Jnd 0 the invention® in
he peptides nentioned

p ‘
The d¥¢hRoEid pOVdek Q&ﬁmﬂﬂaﬁf&ls trﬁ‘a&nuﬂﬁﬁ&éﬂiﬁﬁﬁ{e' &ﬁkex@‘b?'t}ﬁ@ 1nvent10n have a
substance but are added in addition even if

residugh watish eentent oA pmdert 5% (Wi marmally; under §0 ?/os(vdw;},@pd peggerably under
6 % (%uth—g%g gfe?er?ul}f/ Yhd J}?Jy- fp%t@ﬁ%o@ﬂﬁ"lﬁh%%onsthg% §‘%§i@¥al water

ont al 1is, tion to at least one
conter®-dfi yrided 5 Yadwha), @sﬂlcdlerly \m¢femblyoundar §&gdwlwr) xdinmst preferably a

oL B P 10770 G5 B e it

moist@¥ Geftrally sxhiGiPpiAprosed Babilifs SURBPFRELONS add Stof@e SFﬂﬁfeﬁﬁore the
advant ag ous whose Eollds content includes (a)
pt @e dpvenlion ge egrscally mrwwyw@fhaats they tend

to absb@PRbistré frg}rJ Bk S RORRAT RSRIHED ¥ &ehBiO5udh powders are usually

stored in containers that exclude atmospheric moisture, such as blister packaging. Surprisingly,

in the selected formulations of the powder according to the invention, it was found that the

- powders remained stabile even in open storage for a month at 43 % relative humidity both in

terms of protein stability and inhalability.
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sugar m xture containing at |east one 1,4 0-1inked
saccharose derivative, (b) 1 to 19.99 % (ww) of
amno acids, (c) and at least 0.01 % (ww of a
pharmaceuti cal active substance, preferably a 15

wo 20pgabssde/ protei n such as an gnti body, for examgb®osibhes
proportion of pharnmaceutical active substance in this
case is preferably 0.01 to a maxi mum of 74 % (w w),

The spbidizogadffeyts @f Ge éxoipddhtddestribad) hersih @retapablbof patiadtingfthe protein
he solids noieties is _ a.maxi mum of 100ag) [

from thg extrerps, giresss Gueing siray-fiying,nd steyags b fhs

dried PRERSERANIHAYRANIESHS eRBRkidd E‘g%réédfé@ Fel%%ré"@s!s&hﬁted with processing
proportions, so that the tot of the solid

such 3srhgplo sheaning stress andhépnatwning of thedr- %téwwyfacewausfe agprggation (up to

approﬁ Pe? .télgu qr. 65: 6& ?l aggt_glfé/g\%ié:ts)sg trlr] v t Ot adxglsn%lf I uﬁs%@ﬁ %Ptséco @arg/drymg

(up to( Np’pw)xuﬁﬁtdlytéh@ op 5300 ratggmgatest) Eimh@@@fag@ riﬂ:céusé o@ﬁhﬂ aisenke of the

sac erivative or a, sugar mxture conta
stabilizipg ﬁ%@@ @ﬁ@ of the RSO IS BaSSivS AERERYE dOmBHPY A5 q?gp%emately
11. StJ%}{ﬁPé%ateImrD dhgoresitegi alist in the art knows that he

a ‘maxi mumof 10 % (ww of amno acids to the

ray sol ution/ suspensi on. 25 According to a further
The Pﬁﬁf@'ff‘é‘rsrpé%’ dripddermulpitons (of dhe fnvagtionoprgs ingipntesh vdfnthe nuFe protein

|
om0 B Sk 605, Oy 0 GBSy i i
maintdiniag Grem mtkebbw kad chear vsder diffdremd tsiovage conditiprsso [revicting of he spray-
. a fur exci ray ol utions/su sions. .ar o
drying] gh shBPlTh o Sininy o b onBC oDl RRALTYL SRE B BPRaifigy 18 %
aggreéa&%s vadsud Qﬁﬁ)tapg@x%a(wll&ﬂ/)ﬂ %Q’ggfegé’caﬂnﬁh@&sé of pud@pftdimfordnulations.
at | east one 1 O linked saccharose der Ly /at ive lr1
In theacaag:éra m&rt&lr@' chalteaging HPTaES SRS 1655 Yo selative umldlty)

n [ r Q&de it
B Ly
(aggregatds af aplbreamatdlbr 0;0 % épmmlmerel}albh%)nmutpumpmam ifommnulations

(appro%ﬁr?z} %15 d@?z t§ %eg éregaltg zpt I gléf{q%%%b%s T %Fclrlgnc% f&thulation with

trehal §3B &k MRC ettipianl THE hdvbﬁtagbl bﬁ&m%aﬁ&ulaﬂyﬁ;aﬁm& brSmpanson with the
referably 0.01 to a maxjmum of 74 % ( , pref

formulgtign pregenty inFrapply 4aheuaqditigngt Sl G SBAY P el i
a signfifcahtiiplovAmEh ke ger%é’ﬁﬁﬁﬁﬁ'é Bﬁ@eﬁl@& bl ﬁfe'p\bﬁrd@ﬂ' S@r;ﬁiéﬂ%[y, only the

m xtur e cont al ni ng ast  one
combigativoh dhat Sentdir atvlanst wel 4 iPrdinkédh sachlear@sct@mva.trvetw &oisplgucine, in
partlcharrESeS%% aﬁ& %P?so eu?qu ?ﬂdSL§)9 Pn%)élt @le%f 1[1)1%039? %le r% rfc the protein
case, ure

he™ speci ear

%hl S .
excipients, spray-

- againsC dier epaich ﬂgaggiégbthe r{®nlgnl7 fto ried Vwﬁ@régamsw@htr the combination

A A TTINEE Gl N M —
starch EAREKitdaRly (1B @loatdo¥Redies)t iR tholihals® Hstsribedninehe) prith art as an
outstanding stabilizer can protect the protein against aggregation under the particularly
challenging conditions in combination with tri-isoleucine. Both the LS55P — tri-isoleucine —
formulations and the LS90P — tri-isoleucine — formulation are clearly advantageous vis-a-vis a
saccharose — tri-isoleucine formulation (5.6 % aggregates) and saccharose — lactose — tri-
isoleucine formulation (8.8 % aggregates). This is even more surprising, because lactose is also

present up to 25 % in LS55P along with saccharose. It is obvious, that the negative effect that the
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10 pharnmaceutical active substance is, for exanple, 10

% (W w and the proportion of at |least one 1,4

0-1inked saccharose derivative or a sugar m xture

containing at least one 1,4 Olinked saccharose
wo200eriyative is 80 % (ww), then the speci al ipgt/EPROOSAE806

art knows that he can add a maxi numof 10 % (ww) of

i sol eucine to the spray sol ution/suspension. According
reducing smghrulatioss hesrbodiroteint staliibie sodvetdomperisetet os py ahied,4 O-linked

contains, alo wth_ at one 15 1,4 O 1inked .
sacchaige Aeratine Hofi et 96 T tg?é*ﬂ B¢ 9ithe; PRSUCERSE SORPHgd ot higher
propohR@ASbf PREserdseOid K Qchar SAGEHAGORR HeFdey FbiniBatidB&is Wven more

nore of tri-peptides, preferably tri-peptides

advangagaeusifen prgteinseabdlify (see LSOPR Farmelatians)y pref erred
Tri-1soleucin. Solutions or suspensions to be sprayed

Fom S GPOFLASE R R S461 s B BEHEpgf iy

- relatiely tadef stoegs inda@articdlay destdbilizisponisioos@ vekiay#d 16§ 5§ relative

m xture cont ai t | east on{%140.

b B PSR e B fhpdorm RS s oo lgygp e storee

~condifiénsde 51 ydaediyl SiropnePey ably tri-isol eucine, and (c)

at least 0.01 % (ww of a pharmaceutical active

subst.ance, preferably a_peptide/protei such as, . for o
After ogaphirations Wikt spbRsaynt WFRBFBIeRK { HRE (Moo Y neodifiopgat 40°C
("equiibRRQI skdrOEtSstAbHi ") B pEWAEOformiBRorOco¥aiting TI¥P and coupling sugar

proportion of the pharnmaceutical active substance in )
are chamcierizad dyi lowprastesatebeanteny (apprede bt riendiZntensasrespies) especially in

comblfynBFERR il Wit o0,

derivative or a sugar mxture containing at |east one

After tquilibratiomvéttl ssbregivat fee-vaek isteatgevmdenvrg conditionseatt4dt°gl ("vacuum

e o, S8 S5 GRI S5, L PR e v

charadt@iviéll ab¥ U S@iréARP@BstEMT (appAIer. b @n2l19d Aggrepes)t Bgpecially in
wei ght _proportions, so that the total %; the solids

- compisgp BithiPYFrPTPiginpowisssi (AR H 1 3 LHnasgyqeie If the
proportion (relative to the total solids content) of
LS55BRIOPNAISRGR ] (@@%)%alzgsr FUPSH B efildtidns Wk a le &@ction of
% (W w and the proportion of at |least one 1

approgimatahk 83| %s shoshagesegated anfleral.9 Yealtar vacuumydrying with subsequent filling

e RS Bk e b WGP e

w), then the specialist in the art knows that he
LSS5R (8040 tei-isatmucingu h0%) 1@dodgGl JODf formilapest hadpg a MMAD of

referghly of tri.-isoleucine, t e Spay . -
approSlBTATY ) L O PG S NP B TooRet P rging, exhibit afer
vacuufl UM 2 980 UsibidquéM EAISAE Wnl&NSirb&nb&ftet RhA¥ SkbnfHsestorage under dry
manuf act ured and
conditions at 2 to 8°C and 25°C aggregate contents under 1.9 % and under dry storage

conditions at 40 °C (3 month stability) they exhibit aggregate contents under 2.6 %.

Furthermore, the aforementioned LS55P (80 %), tri-isoleucine (10 %) and IgGl (10 %)
formulations show, after one-month open storage at approx. 43 % relative humidity and 25 °C
(open 1-month stability), continued low aggregate content (approx. 1.3 %) at almost identically

low MMAD (approx. 3.8 pm) and identically high fine particle fraction (approx. 59.6 %).
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5 sprayed at a pH of between 3 and 11, preferably
between 3.5 and 9, particularly preferably between
4.0 and 7.8. Suitable buffer systens are well-known to
the specialist in the art. Typically, the utilization
WO 20@511289Dr gani ¢ or organi ¢ saldfs as buffer syBEHFR0034Q4806
been shown to be particularly advantageous. :

Typically, the optinum excipi ent and protein content
L.SO0M (0 %l IpG bt HI %) &Tnp@bnsjmwug aheMAAD w8 @pprog 3.8 pm, a MMD of

erimental |y rred formul atjqns of th
apDror HUGHIN B 6 HESFIe SOTRGR PV oddes T SHIGY ErdRe vt afie
Vacuuﬁﬁﬁ%ﬁg%q%: subt® 9&'@ ?ﬁhﬂgouﬂd'gpﬁi@l‘bgeﬂ eer %ﬁﬁ‘é\@%ﬂp&oﬁﬁfb‘étmcﬁﬁhs storage

sperS| [Tty and flow, while naintainin
under dtwcemdmons #il?% hi8& oS Uf andd Egblt & }mpﬁa(so aiability ,aggqeg?ée contents

in conventional spray dryers, for exanple in
“ndefi%lﬂfgﬁeﬁt manuf actured by Niro A/'S (Soeborg, DK),

Buchi Labortechnik GroH (Flawil, CH) or the |ike. The
L.S90POR0I%) isolehbine ¢riie) and &G lof10SpY bymuﬂammgmdep &ng pamickeHeaction of

res e fornul ati on and
aPPfO’_@?E‘ﬁé hich et geeragile Fab ey {’ CARAD ek JaQug rving with
subsec*ueﬁtr ﬁlhﬂ?%ﬁ@er%eﬁ%ﬁ@ﬂ thtRAR6n{RY g@ﬂﬁg@ﬁﬁdeﬂd@coﬂmdmlat 2.to 8 °C,

ion, the spray -drying tenperature is
25 °C et 406 (Aot 3-montlfe)}iabiliis: ds, the inlet tenperature and

the outlet tenperature, according to the tenperature

Ls90156t§§*yf)' ‘{#ﬁ%ﬁefcm(ehgo%} P Ig'i}ib%l(ﬁmefoﬁﬁﬁldm@aahmas MMAD of

stabilizers used. Usually inlet
approtigiafetr 48 umeamdsa fide paiZiole @yctig® ofih3.L & afier spray dsying show aggregate

conterttggnpdg;c g@ 3%@215&?@3\'(:%{[? gmlﬂge‘?l%f %%ééqrﬁg%trﬁi %ﬁﬁcﬁf(ﬁltrggen after

one- m%%fd?%lu%%@nms LfQagehiifeCdgndndifion it 2o § WyRsratade0se (1 or 3-
- 100 C was used. However, it is also possible to

monﬂ@etahwt)r)nl et tenperature of up to 200 C, preferably 60
- 185 C, and an outlet tenperature of up to 120 C,

Funhe%SIeeR/ ¥né8r thé%ra%enﬂm%m @0 %)h &i-isdleabink i(2®%) and 1gG1
nol ety. Spraying is done generally at a pressure of

(10 %almmnmkatwm eaftyr Bc-monhoom tirce-mEntpr @kd riPREe att approx. 43 % relative

humldgtgr 138) 2 9)!%% sgaggltﬁ#(?ntn;% 60 s or egggel c.ontents of

betwcyﬂ h,!sprme SIJS?%I arld0).v e OBL%hAftBQéiﬁaﬁ@ymg ttle WADSW between approx.
"liquid feed rate” is normally b 100
35 s i, St et oS A s e
IQR)BE‘ 8&dtin@8to show low
Storagg)r%?ggs)%ﬁ? 19.;51:1 Hw’ ?ﬂa%se %otp1 éfg}e%lenh&eh%l,%mpr ef erably (;)fS

MMABR (appiék. lzrﬁ/th 3ueh) @l a High iM200S fridR8dappaar. 62.3 to 67.3 %).
PCT/ EP2005/ 004806 exanple, 38.3 nB/h and atom zati on

By va{jg%o?nsofotﬁe spay- drylng conr](iii)’tlons pBwSérse CEh abbey nflgnuf%ﬂﬁ}re&J )ﬂrﬁ{éﬁ ﬂeYerably have
a median particle size (MMD) of less than 20 pm, preferably of less than 10 pm. According to a
particularly preferred embodiment, these particles according to the invention have a mean
particle size of less than 7.5 um, preferably less than 5 pm. Especially preferred are particles
having a mean particle size of less than 4 pm and further preferred of less than 3.5 pm. In

general, particles having a mean particle diameter of 0.1 — 5 pm, preferably of 0.2 — 4 pm can be

‘manufactured. In a further embodiment, non-inhalable particles such as lactose, having a particle
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n8/h, 1.05 nB/h an 1.74 nB8/h have been shown to be

particularly suitable. The spray-dried active

substance formul ati ons, preferably the protein -

powder formnulations can optionally be subjected to a
wo2082008%d gentle drying (post-4ying). The objreCiEP0es/008306

to obtain a nore 5 uniformresidual water content in

the formul ations, preferably less than 2 % (ww and
size of i deakiodd miat, Qrefehablynbdiweensd@land 209 (of, drbaddeit iovihe corresponding

powdgh TheROTEiP REIFEbI: Fot 13 foo REBH B BRALAEN 20 o il furthr

preferfldSR &g 10 % ﬁﬁ‘therTllﬂ‘@feﬁ@@ il bORsst Qf) of By Wuiﬂfyylir&grred at least 50
process nust be ‘'sel ected, so that the aggregate
or60 %or mat i on of the active substance is not si gnificantly
increased. This applies in particular to the use of
.C I c ’
Alongﬁse o ﬁJeihqg eé?t'i@% fsgzllén l\/ﬁiﬂel?%agg an;éc%{ny gi%gfea ee mﬁaﬁ%ﬂﬁy is
depenéﬂinsdssnim&ll)p@wdmﬁ ﬁl@ersnmledlhil meﬁodyﬁﬁlmcnmmuém(méﬂ}?) The particles

urther process d stored pref ably der
accordigitf 15 g ibveptien Pty e/ VWA ¢ feg o gt g thgpreferred
one oiflﬁé‘scﬂr}r%?’g %4 lh.,?f{e BP'alg%Hl{&gg %&vdntafggaé%'r%@ie% d Hél%)t:i}fgfe of PaARES having an
MMADebfatdsvRaryS.5ip@d) pm‘snabﬂyaif lmtﬂem T am gill fusthéreprefepediyn of less than

dhzh ng. . Surp r|S|ngth in the preferred fornul ations,
4.5 pp flche pRuplpns dptceibediintheremples can by merufpsiyred it corprgonding particle

e b7 Y A L o S LB Ol LB

of the spripigatd aieedidg o thoistentichommaktitutap the Tivenglofanpno aednand / or tri —

pe G e R B W of W i gphmat

partwl@? w%/m(éAM’BO[AD']@F & thiin grd@h ﬂl@fefﬁlﬂ%ﬂlé@% IRk e etk addition of
under 6 % (wWw). Further prefera the spray-dried

isoleuping pe trivisoloueiae, ifkalahld powdans cmb@nlanufmrédl hat \haYeea FPP of greater
_ t fi. U I
than %ﬁ{nﬂesreger ol¥ \M? vg?eage% Jl{é}rl'é % \‘/\% rflel€ T a%rﬁl%ngcﬁ o¥ gépelra }iﬁ'lbtj and further

preferfedi3til of gehtebbbnS® b GeZEXANMPLES) % (vv/ w) . Fornul ations
having a | ower residual noisture generally exhibit

The pwﬁ%ﬁ%ﬁ%ﬁﬁr@atggl}eégyﬁg glré Iarreaﬁnglﬁ C kﬁ%@%&é? %y %ﬁ&%}ﬁaegﬁrgﬁg v1t¥1ﬁcat10n

of at Iéd§f340 0, preiférbly BF & 18BPSTIQ fbrvheh ?@f@&ﬁﬁ Bf & leabt 58 °C, Surther prefexred
t hey tend to absorb noisture fromtheir sur roundi ng

sill of 4} et "G Bar&rs@@lémremeé PO eIk s afemaeraie Afsiis Wl%’f at least
65°C3h %Eﬁéiial' {ﬁe‘f vﬁﬁﬁéaﬂ@ff %Eﬂl‘g%o%&@ SRRESihE 1o the mventlon is 40

noi st ure, uc | ster packaging. Surprisi n%
to 11Q ‘IG; Aebrbngyl tho rpnmbrat invmgionfrelatee apovidgrovalerso pt fngbly @pray-dﬂed

powdery G B R SR G A GE T b ARF SRS FTBAE Sugar or

couplih@|safarve, Reiedi the hatperanfte dfeviffHicafiorpioderQ didaliighdr] preferably

and_inhal abiljt
between 45 and 60 °C or hlleIGI‘ According to a further preferred embodiment, the temperature

of vitrification is 55 °C and higher, preferably between 55 and 60 °C or higher.

Use of the spray-dried powder:

The powders according to the invention are suitable for manufacturing a medicinal product,

preferably for manufacturing an inhalative medicinal product.
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WO 2005/ 112892 45 PCT/ EP2005/ 004806 The stabili zing
effects of the excipients described herein are capable
of protecting the protein fromthe extreme stresses
during spray-drying and storage. In the absence of
wo 20exaepbent s, spray- dried pue protein formpbatronseossos
form extensive aggregates. Factors associated wth
processing such as heat, shearing stress and
Freezddriad prridags- at the air-water interfaces cause
gregation (up to 5 approximately 3.7 or 6.6 %
In the agfgrmfg@s peydeguedndzy mprdacterey by éregmﬂrm@ mﬂrwebaequent pulverization
d
(see egagxgp?%gﬁ{x% Jx%ﬁs 11‘!.1%&%%(? lalleg gﬁ @1 pulye za}éfm sy don% %ss selrrrll lépag 1poss1ble

by meaheof & t@dnilh iz tH&gydmhﬂtﬁh@n she! Theafophiisatercah,eoM@urse, be pulverized
massi ve ate formation _occurs (of approxi matel

also by egns of Iﬁ%g Y‘f‘% %@F&g]}gﬂba%]&%}} éagr(gfl ggbl papqaﬂréar mull, a1¥ jet mill or

other &itGh18 mleBddTRE Bhu el FRthrhinh eifhddyi @ngiyof the invention

are, in contrast wth thé pure proteln 10

fornulatlons capable of redu0|no thﬁ fornatlon of

mal nt al n| n

The dg)f Bftgﬁl all” %twﬁ1 manpiagtureds i mt & Cgﬁﬁeé

residuflUR B0 RNt S ﬁﬂﬁ:ﬂ as¥s @Imr)n aen&mwna&pro@)s'(w)em ﬂeérzib%z under
roximately 1.8 % @g gregates versus u

Iomr eveI n under Plffer
8]

H}l%, 1q]v§nté% have a

5% (Wéwﬁ FG@W@PWW: e spraygried arOéesn powdds éorerargaéw@r hayigragesidual water

_conterlf ro‘i’tl.Flda‘ 5o W)“g? &]‘ﬂéular& |Bt et 1?2.@8805 f( @{)e%ng%&rt preferably a

engi ng - st ge comnd atv
residubluvrateli tontsnt D5 betweer 8A stdot.dYe(vevabFdrmhiationst ]EBflng a lower residual

. pref err d far. at | haract rLzed b
moisnBt BeSeiff oy LGl ah G Sl e iy Hoged (furthermore, the
dried ﬁﬁ&hﬁp’dmf @rhubBods SOthy GIvetiFonPAE @spl@élgl‘l}eh rbR6piv] @bt 9 ey tend
pprOX|nateI 18.2 to 18.9 % aggregates) an an

to abserbatrlelgws piafipgie ﬁé’@“ﬂéﬁnﬁ%ﬂatqf@ﬂﬁ tv\qurenttthléhﬁ%ga@WéérSt%usually
stored $o CdrdifedHt that-r&cﬁldéﬂt‘ﬁ?dggl?&? %E&cﬂ%ﬁi'ls?éfl ad al i ent

in comparison W ormu aflon prese teg

Exanple 4. The addition of tri-isoleucine in the spray _
The stgliliging sfieete ofitheexripient d:r:seit@dikrere@ame capableooke pepfecting the protein
from t@p gxt%%{s sgl)géFs%gn d&nrfg\/ﬁ??e%é Elrﬁr% | na?rg% \A@% absence (t')f excipie{nts freeze-
dried in&a?piotan]ﬁ)ﬁmﬂhtidn@ Kexth Sﬂeﬁilﬁ'r aecgdrk.i Nadtory esseciated with processing

tri-isoleucine articul ar

5
such ag sfregs 26 the, fipe et Errr&mL sepserifion, pH; ﬁ@i @wg fepaturipg et the qir — water
interfab& RLESREMBatidi(u BE@%@&&{ 2307 d@@ltegét&? dﬁﬂﬁ%ﬁh’é 'ﬁ%@zé)nﬂrymg Because

aggregates (only O ag regate Nei t hef the
of the prgagsica af the abseneasstabiilizarg hydrq}s@sl@il/ Heqyotgimp.fhere is massive formation
0 aggregates) or
of aggf?{*f’ér %a%‘)b?t ?%gﬂfgge {é‘ﬁg %E%é%sﬁﬁ’fg fely 18.6 %

aggr egat es) nor the trehal ose described in the prior
The prfarredsfregme-doed Srmnldiions off thbiihvention araninpeaptregtwith éhe pure protein

formulR 18rtls? ca[]pa aolf r}g’&ucm%gcflee goat Iatgon 0 gg%rregtags vB& ttoilgvl“r}m%rsp}[ay—drymg and
maintaining them at a very low level even under different storage conditions. The freeze-dried
and pulverized lysophilisates are characterized in the particularly challenging storage conditions
(40 °C, 75 % relative humidity), the "forced stability", by a clear superiority of the preferred

formulations (aggregates from approx. 1.2 to approx. 1.5 %) versus pure protein formulations
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chal I enging conditions in conbination with
tri-isoleucine. Both the LS55P - tri-isoleucine -
formul ati ons and the LS90P - tri-isol eucine -
formul ation are clearly advantageous vis-a-vis a
wo 208806far ose - tri-isol euci nesf ornul ati on (5.p61/M2005/004806
aggregates) and saccharose - lactose - tri 30
i sol eucine fornmul ation (8.8 % aggregates). This is
(apprdXv €1.5"9 ra%gfegat@sl)l HdNeh kSIS PeibREEOERMUBLG $8th REGERD approx.
up to 25 % in LS55P along wth saccharose. It is
34.0 % bearegpdes) axihe exciiietegat i ve effect that the WO
2005/ 112892 46 PCT/ EP2005/ 004806 reduci ng sugar
Forrm#lﬁ S@hlgﬁ‘ﬁa@:rh %rfiﬁ I sﬁﬁlﬁgfn% eft¥ctiod tﬁé’ filc Uﬁ?éaﬁﬁet%gls already at
sacCharose derivative in the
relatmcbslmeéﬁtomlge uhdss SRtidalerly destdbdiziraxooditionsod avesk at 40 6 6[ S Yavelative

hi 1B R PR e hE RO B R bl Rfon B soraee

condifids (QE.Ot Riandi§t @pkdx, 2y°C)see LSI0P fornmul ations). 5
Formul ati ons, which have a significant stabilizing

_After rfgc;zg?qtrjogg )ptugflep%%%g{a@? gcgttgh & Ot & ?q%p%c{g?%&eﬁ}—week storage under dry

condititsg taf kD bd {"eﬂﬁihﬁﬁ&@' s‘idr@%bsstéblll%e eqlowlilr formdfatidh contazmng LS55P

relative humdity) bilize proteins even over _th .
and couplipgt aeer Wi charegprizedebutlpy searessie g«trﬁmr@pﬁ%r%\@eand 4.6 %

C d
oaarof5 ShRT 5 rSpich K3k ot BRRAOH (0330 gt i o
analoghuy ref@ahietformngatan véidg GrantiBol ((Aepaon. 11 bﬂ/aame@tasi agxcipient.
stabili ty ), the povvder formul ati ons contai ni ng LS55P

. After grgeﬁe-t‘%%ug% é%lgve 10{1 2 rv%c\gygg ﬁ&?ﬁ 3 l g%se%ﬁentofévg?gzgélgg%ge under

dry candition®apag G Q’fvawmﬂldﬁw StofaE0 tsabﬂltjﬂ pviie pswlapforaulatidil céhiaining
% a gr egat es). After eqw@l bbr ation with subsF uent

LS55R RE SWHF AteCTaraET 126 )Y &M aBHPE copfenip(@gprox. 12 and 1.5%
aggreéatéé?%ﬁ@ﬁall?ﬁh eelaB4PIASB. ?ﬁ‘(ﬁghlﬂo%ﬂex)s (app?6x. PAVHE lagaregates) and an
rrulati ons cont ai ning and coupling sugar are
analogo®s oifieremastiomiulaipninying evenaiie)(erpaete 628neaamsateahisrassipient. 1
to 2.1% aggregates), especially in conparison with

o s, BTSRRI et 6 AP LR o

vitrifigetibh ofiaff lease 4@8(E tpr@ﬂembfyﬁ‘cat laast iﬂ“’C ﬁpﬂlenmefmabéj/ pf 8516&% 55 °C. In

gonerd, 08 LGGHREE P POk AP Py issoaiad e reatiobit o 110°C

but caf iIPIRIDIMETREtafleYexcAdhis vaRs, Aéeo&hﬁgly, re?&t ﬁavéﬁlﬂan‘lr@lates also
T. 20 LS55P (80 9%, tri-isoleucine (10 %9 and Ig

to povydegs praferbly fErer AEcdRRTdFEs, SONMMDEGH phaalmﬁeasw%%‘feysukstgnce and
LSQOP;I%S%S acd‘ukﬁﬁgb Rt %)IC LSuplih2Ghda0R, WheraBr e YrifdrflreSH Aifification is
40 °C and more, preferably between 45 and 60 °C or higher. According to a further preferred

embodiment, the temperature of vitrification is 55 °C and higher, preferably between 55 and

60 °C or higher or up to 110 °C.

Administration of the powders according to the invention

" In principle, the powder preparations according to the invention can be administered directly as

dry powder using so-called dry-powder inhalers or after suspension or reconstitution in the form
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vacuum drying with subsequent filling under nitrogen

after three-nonths storage under dry conditions at 2

to 8 C and 25 C aggregate contents under 1.9 % and

under dry storage conditions at 40 C (3 nonth
wo 209b/8RRd2i ty) they exhibit aggsegate contents pamgeroosoodsos

% 25 Furthernore, the aforenentioned LS55P (80 %,

tri-isoleucine (10 %9 and Igd (10% fornulations
of aeﬁdﬁlom usifgt ﬁi-cdllg&-rﬂisf&sld‘l Iapiis Szi(se,r ﬁ@einﬁﬁlat&tpﬁ ﬁ@wdegﬁlac%c)ling to the
. rel ative hum di and 25, open 1-mopth stapility),
inventigp¢an g admimier %é}f Bgaset ergia{eéwelkhfwlb&?m fhepripy arky

al nost identically |ow MVAD (approx. 3.8 gm and
Inhamﬁ@ﬁq;owgaslayc&aﬁg té kHREinPéHifoh &b, fof é%ﬁdﬂ@ HeaddRlidtered Sybmeans of
] % . WD 2005/ 112892 47 PCT/ EP2005/ 004 06 LS90P (90 %
inhalegn phighardminigtenp sinpliosstirang ferognehambenvamests afppmsasurement

. . i pe Ll e
cranfy 305 90550 o A0 Al U6, D0 Bl 307
685 AaPrederablyabe intmktiyn povderd dvcendhgeq deninvdntioh aregfiliesddeto capsules (so-

nitroge fter one-nonth.qr. three-nonths staqra
called, iahalptiG) ﬂuﬂhaﬁetﬁﬁcﬁs‘n&@e inlafpis Foe. isg o defribes] g AV Q194478958 for
example"ONt h(s) stability) aggregate contents 5 under 1.2
or 2.2 % LS90P (80 %, isoleucine (10 %9 and 1gd (10
% for%at_ions_ with a fine particle fraction of
Other gxaypples paguipble M%@Wf%r’égéﬂ@ HoHE oS, IdrdeP 5¢/88,047 or WO
01/00363L GméOLLiRBieNhnYREUME HHof Gl WO FHLRBAVIY 3500k b5M%nd US
under nitrogen after three-nonths storage under dry
4,013 93h dPtherodispensiorpinhele f@; dryamwdenprgparatias (ate degscribed in EP 129 985;

EP 47 R e B USR8, it a1 ons i th & MWD of

approximately 4.8 mand a fine particle fraction of
The ufidlafiofpakdas asprdiyg thrthe hyesthocaagfyr egahpe, leomlienistsred by means

under 1.Q.0r .2.3%.follow n acuum dr.yi n i t h . .
of the ISk T o o AR e et 2 35 Bt Al it i, diclgsed in BP
237 30ar ae-Omex BsitableOimaRrsU NtRIdedit ROMRAIENRORS tBE 1BiséR®S (Kath from

25 C and 40 C (1 or 35 nonth(s) stability). 1

o : 5 :
GlaxoRithK BpenSiom.).vée | Srifosns [Wrler uss Shamesedtisalell apdghp Spinhaler®
(Fisco )30 %, tri-isoleucine (10 %9 and 1g@ (10 9

ornmul ati ons after one-nonth or three-nonth open

storage at approx. 43 %relative humdity and 25 C
A partiqyrely preferred mbedon fox ke admialsirhtianyf themeiliing! prodedi gambigafions in

QSRR GORLHLR0S) o SOUBETIEPRGRLZ O SRRt o
inhalatip o6 powdded raaticital 3privhaind flohe cdpishlss dy ehdredtvveed by a housing 1,

rox. .55.6 and, 58.9. % ter .ope-nonth open _
contail?igg two windows 26: a deck 3, in which the air 1@1?6 openings are arranged and which is

- equipped with a screen 5 affixed using a screen housing 4, an inhalation chamber 6 connected to

the deck 3, on which a presser 9 that can be moved against the spring 8 and having two ground
needles 7, and a mouth piece 12 connected via an shaft 10 and foldable with the housing 1, the

deck 3 and a cap 11, and an air passage opening 13 for adjusting the flow resistance.

If the inhalation powders according to the invention are filled in terms of the preferred
application into capsules (inhalettes) as hereinbefore described, fill quantities of from 1 to 30 mg

are possible.
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20 storage at 43 %relative humdity at 25 C the
af orenmenti oned fornul ati ons conti nue to show | ow
MVADs (approx. 4.1 to 3.5 n) and a high fine particle
fraction (approx. 62.3 to 67.3 %9. By variation of the
wo 2089AYsedl Yi ng condi tions powdgrs can be WHnUfP@§ﬁ5M0@9004806
whi ch preferably have a nedian particle size (MVD) of
| ess than 20 m preferably of less than 10 m
In addGERRH POvdeds RocoRiBlel oGHE Bvledtidd &t RKhiRTRRM 28 Malation aerosols
t hese particles accordln? to the inventi on have a nean
contalzmgnmnqllemtegag iz avithput rgpellentagns7 Irsthimgase thd povedsts/adcarding to the
invenfidh®Qres &"%ﬁ' ‘lt%é g ‘?frﬁfx%ﬁ g%oﬁ%%s' ﬁé]ﬁ:?lﬁd WYk Gre@ure or
nmean par e 5iZe of %9 m an rther
reconiteé® i el aqlieohesﬂuthdmﬁ}uﬁalﬁe Bmspbnisiorgecﬂe;bhlltipnq)a’e twetl-la®mwn in the
. having a nean rticle anete of 0.1- 5 .
prior 4t RegpPnshiufiop s %ﬁ zntagwufn?era?ﬁaﬁ@ e, ﬁ%ﬂ@fsa&?%wglwluvwsat apHof3-
11, pletiritiebr £UDORUIRMry ARhtBAd RRE@nAM idnGh 88 a@é@ﬁb #fution having
| act ose, having a particle WO 2005/112892 48
a pH ¢iC5T$ ERFO OBt SCweBNS op solutionstcontaining mpﬁﬂantrﬂaé%efpatﬂcynstltutwn of
the po%&%”%%@orﬁ]?:ﬁ 38 %6%998 rt]ilblé 251'? %&qﬁﬁ M@B%ﬁa fngtétg %}gi %}gstablhzers
emulsfﬁstrst b.ﬁfacp-raetﬁ\asubﬂambs I\w\et&fr-tsolﬁﬁle%g&ﬁd dollvehtsr Cdimarspondmg substances
eferre ur t.her, ferre

are el b i R B hE 4 97 IR G Pple R (Pg glpbuch der

Phamﬁ,@eu%saieﬁ MEecWhdlBgib th&EEﬁ’chzi‘ftlpafethngseﬂbohﬁft (MDD Stufgss, 178-184;
di an di aneter) the |nhalab|I|t awgendent

Adler,eé%nﬁwamlyofoﬁhwqwﬁ@% Seisapen 88 cCenresppadipg inhalation
aeroso(lgvﬁe@g) ﬁdﬁﬁﬁ g@é&d{aﬁ)‘wﬁﬁ}gﬂ@%ﬁﬁ%ggﬁtﬁﬁh&w th@é@\%ér? cordmg to the

inventpm&frealsceﬂle sabrject afattelesshd prasen?insentionPar ti cul arl y
advantageous are pomders consi sting of particles

o of AR R B BB ML G it o e

- inventfbnfarévellk@owader the gesicdri. Seiabilepopellaax gapd &6 clomen frem the group

20

25

respondi ng particle_  sized

comprihis 8 ﬁﬁgﬁvﬁ%gﬁﬁ%ﬁ BRIy PR TBR 30 halSgenated

hydroS£bdas sh asBREfe 'a‘BBFﬁQ LhBlihA8S andPfludrBte@ 86iiPItRBS 8f methane, ethane,
according to the’invention. In particular, the mxin

propangf bl eyeleprapangrag cyclobutane; In thiseqssd, dhesafpremantiones] nrcmﬁant gases

{
c W TREPU 51 BEGHES ISR WDBR, SCERE g g o
halogdnhied alkane nilenﬁa”tﬂrfeﬁ chdskty fﬂoﬂs TGt haNG52, 561 34By(111He2- ’rl]“etlraﬂuorethane)
I Nha

R AN IR AT NI E T M

134a, THAD7 281 HexrpbLhekably pRfergicat er than 40 % further
preferred of greater ?han 50 and further preferred

still of greater than 55 % (see EXAVPLES),
The inhalation aerosols containing propellant gases according to thé invention can contain up to
5 % (w/w) of active substance. Aerosols according to the invention contain, for example, 0.002 —
5% (wiw), 0.01 -3 % (w/w), 0.015-2 % (w/w), 0.1 -2 % (w/w), 0.5—-2% (w/w) or 0.5~

1 % (w/w) of the pharmaceutical active substance. Inhalation aerosols having a corresponding

concentration of active substance can be adjusted to the powders according to the invention in a

corresponding quantity of solvent by specific reconstitution.
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The powders according to the invention are further
characterized by a tenperature of vitrification of at
| east 40 C, preferably of at |least 50 C, further
preferably of at least 55 C, further preferred 20

wo 2088/{thop0f at | east 60 C. Pariy cul arly pref eptegprRendesos
have a tenperature of vitrification of at least 65 C
In general, the tenperature of vitrification of the

The aﬁ@&lﬁ@{tﬁn&p ﬁﬂiﬁl@h@gadr&olsf'&ntdih&ﬁﬁ%fdﬁellén‘é gddds abddrdid® tdthe invention
Accordln , thegﬁresent i nvention relates also to
1

can beydppiaistere ﬂm\%‘é% phaders MDY = ragjereg dowgdntalery grplinemrgn ghe prior
o IR L 0 A B ok
those ﬁa@pbﬂhinuUS S0¥2,084tari fS GATR.GR1. lAcoéﬁin@lﬂmjfdnﬂhghapﬁct of the present

rab 2 n her ccor
inven i el St adRoing ity 18 1B et (e oA par L EG oT Gfhvaining
propeNdnk lehdels Gﬁltcbﬁjﬁndtﬁm%tkpo@“gr Rogherf 1nh91'éﬁf Ritaklk )forbﬁInYiﬁﬁfénng these
55 and 60 C or aﬁngher Use of the spray-dried powder:

aerosofh dn géditien shaprsennd invgntics relatesitahalerothiagpeteriaed matbatethey contain
the afér%ex?%l‘:’é Q&bé{'ﬁé &Qta%@ﬁ?ﬁé\}%ﬁ\! n%agésoaqgcﬁflmg t@%@fnﬁ)’e for

cturing an iIn I'clna
2005/ 112892 49 PCT/ EP2005/ 004806 Freeze-dri ed

The prsosad érventiomfurther rglates i aames pdvighears equippddewith a suitable valve for
use 1nn?F‘H a%Pe 1 aqgr Eﬁ{ L& %%%c% cg)r a1n %ne Pf‘ H} alfbr%r%gﬁ't?q@lted inhalation aerosols

contaming L;&bpalhﬁujgetmes aedmdnhgweo p)hd Wevehizomt ISQhaBlS cﬁiﬁﬁ@eﬁ&md methods for
. Si npl 0S means_  of a spatulg in the .
filling e riideed vk 5 I&Pala%!ﬂeaqr%brﬁorl SPTORRIanbBasEHgHIIng to the

mventbﬁawbvumaﬁlduﬁh@bﬁ&a&y means of nills such as a
cutting mll, a ball mlIl, arod mll, a nmortar mll,

air jet mll or other SU|tabIe nethod (see Bauer
Furthepin%ﬁl\qg)owﬁgﬁ ,a@qordlgg to thg n)vcnmrb?;i@rl:te,r@@ngftutpﬁ@ 1nha1at10n solutions

or sugﬁfeﬁﬁg&y Yot Ednta pé/ %&éﬁ:ﬂ?n %‘P@ﬁknﬁl Fn}HhQItahS}pssolutlons not

protern atlons manufactured in
contaiting peepetlextgasds cohfai, tfmmampbn afpeoes or aleakolig yatfershtyegthanolic, if

found Iy under 10 % (w
necessgﬂ’oet%r"‘gk‘ggrlﬂgmq ern‘ﬁ’g}aqu%@ls%lvfa;%\r/v)m FﬁrtJ Ee?rprefer;bly

the spray-dried protein powder fornulations have a

~ In the cestl cilsgheotdlethandlizndobRit mfxt:nmsj ahe Rldvé Mo;v))rtion of ethanol to water is

s AL BB T S r, 2 6 o) et 60
(viv) 8NHe tase%8i( Manbl. T%@rr%hlﬁidgoi;bﬁulﬁé‘\ﬁhﬂé&ﬂ@af ﬁedr@ﬁ?' hginglwater. The

nmoi sture general ly exhi bit inproved stabi duri ng
inhalaierc scdifiong neieeniimngaperelnt gares mseuling tedhe @Wff‘lﬁwnpﬁa&t fé‘u dgscribed

above, PI%X‘Q% c<§ 9&%&?%%(?&%36%&?;%)% {Fgﬁ %ﬂa&ﬂp‘?&j IPE(?-SCQ§€QI?SC&£I| ﬂrey used, which

groscopi c
contam hydroxyl groups or other polar groups such as, for example, alcohols, in particular

isopropyl  alcohol, glycols, in  particular  propyleneglycol,  polyethyeneglycol,
polypropyleneglycol, glycolether, glycerol, polyoxyethylene alcohols and polyoxythethylene
fatty acid esters. Excipients and additives in this connection are defined as any
pharmacologically acceptable substance, which is not an active substance but can be formulated
with the active substance(s) in the pharmacologically suitable solvent, in order to improve upon

the qualitative properties of the active substance formulation. Preferably, these substances do not
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15 to absorb noisture fromtheir surroundings. In
order to prevent this, such powders are usually
stored in containers that exclude atnospheric
noi sture, such as blister packaging. The stabilizing
WO 20@_{,{19@53 of the excipients dgscribed hereinparfphdiaihe
of protecting the protein fromthe extrene stresses
during freeze-drying and storage. In the absence of
induc®%Gh Pe@dh@xt SfMRERErapHpiotRlc@Hb& Mk Hdfidh ﬁ&é\%ﬁh@tdr Qﬂ%ast does not
form extensive aggregates. Factors associated wt
induce pric advstssphronasglogicak elfect elwsadgitionhie the pforerferftioned, f:wylents and
additix?e%g?%:] g){alﬁ{‘nultleg F}ﬂl&blln Uire %H(Qu&’e%” %Hﬁéena%u%% s{lll;]s?an@ésr such as, for

Gces’ Catse: aggregaton

examile, Jso)%eagﬂgn,agat esy, wibifan gsttReudh &Wdﬂbﬂef@ly@pjﬂﬁﬁdone other
resence of the absen?e stabilj zi

,.0f th ng . hydrate
stabilizgrs,) 90 eX{Tgcag5 RSt WitioXidants apd / P PIFSRIKAUIYES, f“%}lﬂhftﬁsaﬁ? orgyxtend the

usableAGH68 9RHR IndHROn Pl@(ﬁ@%ﬁﬁﬁﬁﬁé‘) flalortR3§ G@MiRSAAY or other additives
storage. The preferred freeze-dried fornul ati ons of

known jrethg pyien et dthagmasoldgivaby safe aslts sich las,t fe exampde, pedivmy ¢hloride are

1nclud§(g br{ @é g{f(hégf%o COE? ESOFO(O}%P g \%lnﬁoygfiarﬁsegrg gﬂ}c;]tl%ﬁg 'Eglﬁgé’ rtl{g%rét%gec? Exmplents

ng spray-
such agpbné:ampld) gscofbdsracid, imsofe fay itliowotlatreely wesdfor umdﬁtng the pH vitamin

dlff rent, st.or onditjons. The freeze-drie
A, vitghip i (ool Rad Spifor SlrRiSs BF BrocHimips 6P vE 8 e ffen organism

PreserP@lviel 64 RN s¥d, Qﬁ"@d@@ﬁ%r&ﬂct%@foﬁﬁﬁlaﬁ&ﬂﬂb&'c@ﬁlﬁmirfaﬁgn Qith fificrobes.
%relative hum di ty), the "forced stabjlity",
The presersstives piebikapwnyin ghe prier ase apigabledn pRGicwar afttylemdlmum chloride,
p r
benzal@ﬁrggrlh g? r?i %%@ﬁﬁl '% cf?)érnbs t%@&@fﬁ?qg@glﬁe%%%te@n thE LatRntrations
well- kﬁ’@iﬁi EPZB@%OE)&&OEI he(zﬁ'ﬂpmantlonbd IeSaragyesegrat msferabiyd camtained in

anal o s ref C mul atjaon with nni t ol 0X
conce R S gL IBR) 90 Rty HEre BN R i DALY P10 ml
AccordiABIgh tHeQEsedt ivertion! ﬁélﬁaessztlﬁ:bhihhlétu&g a@boBChiotQddntalifing propellant
incorporated proteins already at relatively brief

gases, Sthiph-age marifastursd by recansiitytion pé dheomdesiapepréing i the grysntiop.
week at 40 C, 75 %relative 5 humdity), stabilize
For th® Eﬁﬁisﬁﬁh&vmh@ﬁﬁﬁlaﬁ&?aér&ﬂﬁ 1of E(gﬁtéiﬂﬂg ‘i)rcﬁﬁﬂa?ﬂt @643 Q&dbrdmg to the
der standard storage conditions | year dry,
mvent@ppﬁlosc inbdergyre pafticelarly seitable, whichregn agrasoliee b saell avangibeof a fluid
formu%ﬁgﬁ la%: gll{,]e dlhltel%geL\Mc%{]y }g& ?yglg%el ltvl? M4 |§e ot(ljlrﬁ% ] uﬂggpeutlcaﬂy
inhalaﬁ'\iea}bls{ultdb]/e heroidnelrpmdecﬁnté;@ rdfuﬂhatpréuamc mhmdm, mgclLSExﬁRahzers are
and couplln %?r are characterized by | ow a

preferiegninehich (aaﬂﬁéﬂ*’&‘ ob less ghm K00 1bs Peelerglly gt @ég%r W particutarty
TN

to an defds6l RAVOR f0fvettga pamitleUiienef LR it 20l urﬂ@ﬁ@ffeamy Ibds. tha®d 0 pm, so

aggr egat es) . as exci pi ent.
that the inhalable portion of the aerosol corresponds already to the therapeutically effective

quantity.

This type of device for propellant-free administration of a dosed quantity of a fluid medicinal
product for inhalative administration is extensively described, for example, in the international
patent application WO 91/14468 and in WO 97/12687 (there, in particular, in Figs. 6a and 6b).

Express reference is made in the context of the present invention to the corresponding Fig. 6a
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After freeze-drying, pulverization and vacuum dryi ng
W th subsequent four-week storage under dry
conditions at 40 C ("vacuumdried storage stability"),
t he powder fornulation containing LS55P and coupling

WO 2083igagozar e characteri zed by fsow aggr egat e couiyBPd085/004806
(approx. 1.2 and 1.5% 15 aggregates), especially in
relation to pure protein powders (approx. 14.5%

and 6aggr W@Q@H}Zﬁié?n dnfﬁiﬂiln@ﬂaﬂ teffvast pafsesfetheadebaiptivhat Tienacrosolizers

(device) HAGRE oV BIRwev ien JRAPHGHD o e e st Pharen).

Becaudé 8f leéwiﬁ&ﬁ@ar FARGnB s ﬁlah Bl @ize €18 tha Did 14 B M leB h and 210
f "east 40 C, prefera at least 50 C, furt

0
4 om jgr mcb]p dbisydegice gan be gatricd @y'[tﬁe pafiengeinall tjmes t’ﬂ@ aerosohzer sprays a

s STREGEL, B b0 o 15 BRUCHES pRGERE s v

nozzldsssol thitéchailabsd nmelsexcgneratedi s val ue. Accor d| ngI y, the
present invention relates also to powders, preferably

.r.eeze-drd ed, po contai nin har ceut c
Essenfifi; 68 ret it Lo diry <orahon * ess B RRBUAT: hiat Boysing, 2 nowle
a blocRi Pl dchkghisht) Gabrivy hdMé %ea &pring %,nrﬂ & Bl PédntLned] characterized in that
vrtrrfrcatron S and nore, preferably between 45
and 60 C or her Accordln to a further preferred
— thepyerihousing, Whﬁ ig fécﬂb"é‘rlatﬂlfrl@P@fhWPlflg Patt.aRe Pich; g itggnecend carries

‘ﬁ’?gﬁg?&b‘%“ tH%rn%EﬁE 80hY n @nd 25 60 C or

up to 110 T. A nrnls ratlon of the powders
- almd:lowrpahtmewith)atvhleebndoentl on In principle, the povvder

reparation ordln th ion can
— o s Slrichohe BFFRLORHA it bl anl Rk IO BB lhe pmggpart of the
hotl§iMg,powder i nhal ers or after suspensi on or
reconstltutlon in the form WD 2005/ 112892 51

— 2 REKIERaedsisn8leh f armagasio it uwclngirtsﬂilm@hqueadg,m sters.

In t t he .iphal ati ers
- = o Aoty BEt e b A S PEheRBY iteln SR pelify) Mbunted on
- thgiper paiOWthé hau¥idghs nah©6f Biotatiohdl bdaritdg, on powder s
- according to the invention can, for exanple, be
- algwei iousing pad Wyclhisangllpput anhesnsing howtivgh admi ni ster a
single dose froma storage chanber by neans of a

+ The hﬁﬁm (pire nith ﬁl@h&iﬂ?ed’ormq)ohés d:eﬁ&rdebﬁ!é disvlds&d 4y VO, HBR687. It

si,ng .ot her ,devi.ces, as are scrlbe in 36,25 ..
projectigrie Yrbrfgr %’E‘P@ef°¥ e BUmRAICHT NS A mergé? R fythe gylinder.

Expre;x,shr%fe’réh\é@ N in2de, 3h %alftlb{llldlegl thBLOntEARTUhE Preb&R inveRtidE o Fig. 1 - 4~
i nhal ettes), whi are place in the inhalers for use,

particylarly éas Figi hednd ﬁle\wogwteﬂwgeeof the flescriptigmp When (iggsping the spring the

houovfé@giﬁ A:)glgl %@H{%ﬁ%‘ ﬁ%égg:g%!% 8t fib 5 RV (HprdihRely 50 to 600

bar) on its high-pressure side, preferably 10 to 60 Mpa (approximately 100 to 600 bar) on the
fluid, for the dosed active substance solution. In this case, volumes of from 10 to 50 microliters
are preferred, particularly preferred are volumes of 10 to 20 microliters, most particularly

preferred is a volume of 15 microliters per stroke.

The valve body is mounted preferably at the end of the hollow piston, which faces towards the

nozzle body.
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10 01/00263. Ot her suitable inhalers are known from WO

97/ 41031; US 3,906,950 and US 4,013,075. O her

di spersion inhalers for dry powder preparations are

described in EP 129 985; EP 472 598; EP 467 172 and
wo 2065211989222, 385. The inhal ati og powders accor dich@priodsdolss

i nvention can, for exanple, be adm nistered by neans

of the well-known Tur bohal er(r) (AstraZeneca LP) or

The nggAldIeh tHehlzele o8y 6 pRferal R ndidehRafel; i that BE it isﬁn&ﬁl?acﬁﬁgd using
A. Ocher suitable inhalers include the Rotahal er

microtechnpjogys Mickg-strussired pezaln tadies ashilisHesed e thar%/(b766’/t rﬁ%r exampie
mn thlSS@é)Cruﬂ‘l%ﬁ: k‘eﬂ%]ﬂ:le ?{:}né% F]cfthg% SE Ch rﬁa}lér) tgffgg.\er% ?e gd its description

dlsclosaulhhd:rem Tl nctzlab badmisiostpriatd co:fnfomfexﬁﬂl;ﬁe rm'dlgﬁasma’dd / or silicon plates
roduct onbl i on h hal et t cordln% q.the
secur ?ts tocﬁlﬂ (31‘8 élgﬁl }CH aF:F éﬂfrOélef te gaﬁé)np Hﬁm 5(:“,0 microstructured
channélﬁ'aﬁ}ﬁlbﬁ abiekt hemozA inléthad ead it theChozPIR WkElEeHddT el B Rdkzle outlet
products fromcapsules is characterized by a housing

side there ig @hleast N’Flﬁ g)um/@nd/\prwdmwgu@ opgnibgi 23, 10 ym whdapkh ftnldé — 15 pmin

i b L B PR S BRO BEB AR 7S A e o

severdl B2 @bpedihgs NBEie Qe emnbeﬁﬁoe thd jot ditdRoskestkhSnoR ks in the nozzle
whi ch a presser 9 that can be noved agai nst the spring

body gangig PRENIEh ol odebonidiey awdarlingd an thendirestiom ot the 5110%?&% opening,
opposl]{% Pl Bﬁ@lt ?ﬁjﬁﬁé' rf'b%%Q 355')&?153 n']gg c}"jl@gt £ed H@ﬂieeor?ghﬁlg s b ﬁxe outlet side,

usi ng a cap

~ the Jepdusepagw cxap:ebﬁ mglided iarppesifiarsto q:aghtoltt@r fat envangle |O§£Zandé0 degrees,

VST AT S bR (.
openuCgﬁp&é”;ﬁ&'efabﬁrhéﬂrﬁigE&%) aatﬁstﬁﬁfeetbﬂ“ﬁ@ﬁ'lof@w dem @i, k}ﬁ&c ﬂrbifefably at a

quantities of from1l to 30 ng are possible.
distange0@H/0H K9 I FRriRGpt R PRI E/dUs ObnnMasldirefened arp ﬁ% pm.
powders according to the invention can be adni nistered

As aré?‘s%t t'ﬁh j‘ét% reé%%P? Qr%% %Vlth%ga‘{ ﬁhs if g'lsegarga?ﬁlﬂlleaﬂb%élg%éelﬂﬁgs

accordlng to the invention are suspended in solutions
The floid miedticinak prodictgotparitons rdabhpsehiithdhisridi’eial pressisaipfupto 600 bar,

prefedig A 0o ol ¥y SR SR PARENT S0 HoRMsloioh oo gppip) vin he

nozzl@égeninBe (e prdferadd tidlSoradivsl et s@e 0fithe afax@ﬁol exiRphErangdof up to 20
physi ol ogi cal solutions at a pH of 3 - 11, preferably

um, prgferably irgthe penge PE3I-APIMM. advant ageous i s reconstitution
in an aqueous solution having a pHof 5.5 - 7.8. The

The b%@ﬁﬁ? NSdcR s rcoﬁtgﬂnyta'sﬁﬂﬁg R AbR NG IREARE hERAT c8AHESion spring

econstitution
as the storage for the mechanical cnergy The spring acts on the driven flange as the step part,
whose movement is defined by the position of a blocking member. The path of the driven flange
is precisely limited by an upper and a lower stop. The spring is preferably biased using a force
transmitting gearing such as, for example, a helical advance gearing by means of an external
torque, which is generated upon rotating the housing upper part against the spring housing in the

housing lower part. In this instance, the housing upper part and the driven flanges receive a

single or multiple wedge gearing.
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the powders according to the invention can contain
further excipients in the formof stabilizers,
enmul sifiers, surface-active substances, water-soluble
organi ¢ sol vents. Correspondi ng substances 10 are

wo 200811bgoknown to the specialisfy in the art andcareooso04s0s
descri bed, for exanple in (Bauer, Lehrbuch der
Phar mazeuti schen Technol ogi e, W ssenschaftl.

The bMeking aspehee With Ghmkshingoftbckbigudur i odstis aﬂ;iﬁm@%angd&ﬁlﬁﬂt the driven
1998, Journal of Pharmaceutjcal Science

flanges foropgigly,, forsranle, oif @i adially slastiselly de 0&@%@% Blaét %fali“etalr mng - The

ring 1@8&&(@%%& dy 150 M&F@i&l%”a&&so‘l&@r% 'Aﬁ&'taﬂloﬁfngt A8 spring, the
owders according to Invention are also t

biocklsg Isjimdactes whttheblogfing menbee seenurged i ttheopath 0F ﬂﬁh érlven flanges and

b df f
peve R b B DR S50, B bR ABRY 6k bun. o

triggePb@ttonas bodoeered of Ecupleihe tlﬂfbl@éh@g nembetl trabider ubrrelpﬁeltm’lblockmg
gases, are chosen fromthe oup, conprised . of ag ) h
mechaisgh dho FiagRs batrmnis agaed mrélg%ﬁ% the, Pl ghhcoting PR, nto the

aeroscﬁ’ﬁg- %nqﬁlsoﬂeﬁlﬁkeqle BHOERBH BRPSs SHefimes ﬁ’rtﬁtf @RI of the ring.

he’chl’ori nated and fluorinated derivatives of
Constmeumdamﬂs ef thardncking megohargsm bigtdasnzibed ic WO T08RA or
cycl obutane. In this case, the aforenentioned
[ I
The bGP it 8F e 30385e Bk bunfiy RSP0 b hA B ERopR he bearin,
the Spgldiaamd thh ahmpdecaitabtbr dbiikhe Buider | vati ves chosen from
TGl1l, TGl2, TGl34a (1,1,1, 2- Tetrafluorethane), T&X27

fl .
When{opgratia fie sk ThEhngtS bR PEAR huREisThelef iBius o hopom par
of the @ dsifg, XiHeredy thdbsteaf pat of e ébadingcarridshhe spira) latusing along. When
aerosol s contai ni ng proEFIIant ases accor

n 0 t e .
this isidape Hi5 HANE A FoRPERSTIiY frerserevaast sn‘:%gewwﬂg ed B blocking

: mecha%%ﬁf‘ﬁt@&ﬁﬁlcaﬁf [&ﬁ@hls Tﬁ@ 519%9 bf‘ﬂ)t&ti%n 1i(‘ﬁrefeﬁ’é@ R b integer fraction of

contain, for” exanple ww, 0.01- 3 %
360 de{gmew);uc}(}isdﬁg degrgesg/&'c(rwkw)lpleo‘glmmlt@am:glw th@tegsmmgg of the spring,

the drtyfah fiene obnsy et ¢ Whufle s DROBA B GO Ehed i, B hollow

. pistonGe ReRidted avition tief cylmtiérvia thel bampr*rmasmgmm&gﬂj@ psﬂtlekiqltantlty of the

t he_ powder s ccorﬂtng to the.i ntion

fluid ig gickebpontp GOP{pinsy indt (g A sgPows Sk front of the nozzle.
reconstitution. V\D 2005/ 112892 53 PCT/ EP2005/ 004806

If necdsb@y %@k@ﬂ@éﬂléo@ﬂﬂéj supphiadcatdindis mitAsial thedluid & Y ibgosohzed can be
ropel | ant gases according to the invention can
loadecg aé'if)é‘g

HHP rthe t izgy apg ased: of Thenswrbr goﬁwr conigins they aqygglés aerosol
prepmjap%ﬂcg&% \/{@It4615% inthe prior art. Reference is

exa ‘e to the Ventolin(r) (Ventolin
Pharnacy) |nhalgﬁslpr those described in US 5,32, 094
The acosoligatBnapea8en is indietsd by aglight pressingtim of thadpesst butor uthis case,

the blgclc?ric’gerrﬁtechanism releases the way for the output part. The tensioned spring urges the

piston into the cylinder of the pump housing. The fluid exits the nozzle of the aerosolizer in

aerosolized form.

Other constructive details are disclosed in the PCT applications WO 97/12683 and WO

97/20590, to whose contents express reference is hereby made.
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5 invention relates to nedicinal products in the form
of the aforenentioned aerosols containing propellant
gases in conjunction with one or nore of inhalers
suitable for adm nistering these aerosols. In
wo 208idbdobOon, the present invengi on rel ates toprpRpo@YR4g06
characterized in that they contain the aforenentioned
aerosol s contai ni ng propel |l ant gases according to the
The coriydhts @ the ldefosBhRS ERtbuliAY LRt e HY R shigibld BhRESScofr8sponding to
) cartrjdges, which are equipped with a suitable valve
its furcign. The hgusing of the geriopalisrreanidhiasadar gsdt allpve fupgtion — also other parts
are pERRIAY TddBoONbt ot UATRLRLANGhY MADRLUGN RRERE Provess, Lo
exampla\Pepdiological Susafeabteridaare nsaifos madical detibopispdses.
filling such cartridges with the inhal ati on aerosols

in PR P AP OB T oRORE FRASHFIBH dPpirlon. (o whose conents

referefiddlid Meda®ice agdi Berld ONELRFeSpoddh@radiod@lidcO(Rd3pimar®Eie deseribed. This is
can be_ reconstituted in inhalation solutions .15 or

especiglis swibleotns adgtinislsrpgithy Helstiepermspls nghseaining propellant gases

accordi® b @FPRARGHBY, | nhal ation sol utions not containing
propell ant gases contain, for exanple, aqueous or

~alcoholic, preferably ethanolic, if necessary
Figurechatpd W9 1924 2647 shows grengiipdinalaeetiondkrough the aeresolizer in fhe case of the
ioféd> lg ' U D%tion through th
ol Gyl YR SEEP' 52808 KRRl L KGR, [ion o
aerosolikariih dek cabovbretaxed ppriige Thb bpper Ipert wé dicnhowsing 1§ 1) dostaimg the pump

.1a.70 % (v/v in parti to 60 % 20 .(v/Vv) |
housinggl ) sCubesp b irrpporion £ S PR afGeiGrtAngd Bithed Jpg nowae
body (3@PRR. Aftér 85) A€ RhLI. in TREmbiiReAThO ROl Psto@NS7)Nixed in the

_contai ning propellant gases according to the invention
drivenciignge 426) e se iskingam nismeRrgiiedts 12 Gag dpipethe syiddepehdie pump

. i pi ent 3 C - .

s 5L 6 50y BT i s VSO YA B 80 i o
meanssyfahseals(59}. GPheesta{iop at whichhisd drivenrflapge réstsuinghe case of the relaxed

springlrjg %%éx?%ﬁé@%é% %?&p@g?b%‘f ﬁtgﬁe@r‘kﬁi@g{ {)L%%iv%rrl flange is the stop (61) by

- which IR ¥EVRAPHAn2D 99 hdld GrhenGhy @fiﬁr%f 8 Biased) AR (R biasing of the spring, the

ol yoxyet hyl ene al cohol s an ol yoxyt het hyl ene fatt .
generaﬁaiaamé@tl&?@qnmmb?re(é@smaw& beteRch 4RO (01 Apd a support (63) in the

upper ﬁ&ﬁﬂ%ﬁaat? Thé b Qtﬁfr? 51%1\/1\3(?43%5‘ Y¥onrRHad WRaR!GkGR! h¥mber, The upper

acce e subst arnce IS not an acti ve subst ance
housingutartctermibates or thel mbettl pieviet(B5) frel modesed oflibg thenprotestive epp (66)

e BTGRP e RO Sl B A 4 oo

* mountsdibs tRNGPel Mg Pait®y. mEne be thalhynpidd kg doubdtranaeseatog. The

lower PRUSTEOMFLATD) oF PRHEAL et S5y PABUPUSEE. AGBnbE A Eeiips is the
replacEiBleE Bk Y ohindt (11§80F 1OBSIANOE) which is to be atomized. The storage
container is fitted with a stopper or cap (73) through which the hollow piston projects into the
storage container and dips its end into the fluid. Mounted in the outer surface of the spring
housing is the spindle (74) for the mechanical counter. At the end of the spindle facing the upper
housing part is the drive pinion (75). The slider (76) sits on the spindle.
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i nduce any adverse pharmacol ogi cal effect. In addition

to the af orenenti oned excipients and additives, for

exanple, the following are included: surface-active

substances such as, for exanple, soy lecithin, oleic
w0 20861160y S0r bi tan esters such gs pol ysorbate, pegppr00sooases

pol yvi nyl pyrrolidone, other 5 stabilizers, conplexing

agents, antioxidants and / or preservatives, which
If the Q&%Hﬂ@loﬁ facEotliRdo tieiny 4188k i€ aB6d0licdh B nlch® (‘Ifelﬁé ‘Eﬂeﬂfb’d described

roduct formulation, flavorings, vitamns and
herelngpﬂqéq(Rgmngﬁ@e&le omm;t,\maqs ﬁhqq%ccp‘rqsmndan tat least 97 %, preferably at least
f
0
o8 % GEA HRERIGASLE e il CraRtsd o i 0ef B v ABlghimee ranee ofa
maxinnewtod Ny %, p%fblrabbyl datd of anid qtlmhhtyd ellieﬁfﬂbng Heleeen 5 and 30 mg,
fer i pie uch f.or exa cC .

Pamc'ﬁeﬁﬂprefqﬁ@&ﬁ e F o 25 gy ofﬁfgfnél&atme@ pes @ﬁpﬁﬁwwﬂh each
stroket he pH, vitamn 10 A, vitamn E, tocopherol and

simlar vitamns or pro-vitamns occurring in the

human organism Preservatives can be used, in order
The fergulstige @eqording @ drenyatipp ar, heHEcBnbaAsTARlizeshbxmepns of inhalers
other fHaf rtﬁ@%renreﬁﬁ@new SRRRY {4l Sﬁ%ﬁmvﬁh%lexjé QY ei‘ @tahglﬁalry bl Yolizers, for

are sultab In particular cety pyrl nium c ride,
exmmﬂenzalconlun1ch|or|de or benzoic acid or benzoat es

| i ke sodium benzoate in the concentrations well-known

r a ese 1ve .

In coﬂsg%t#eg(?ea% iiupcfler gect the It.)r%ge%ggl{r}ftglétg getlal?%snt@ xgagcﬁélhéll ﬁo%?s in the
form ofgﬁhala@ﬁn rstlnuom drlsasﬂeﬁndn}s mpt edigg prefelbat paer hEreﬂﬂ’odfo?r;Odescrlbed in

_ Accord Y, resent_ inven
conjuign (i &1 Sicenlnts o adrebree, 6][13380??9"3}‘]&?1?\‘5’ preferably  in
- conjurliioR ¥ith Y ResPAsA®, Pk, %ﬁ&pr@ﬂ%ﬁt&ﬁ@&ﬁi&ﬁ%ﬁn@é& inhalation solutions or

reconstitution of the pomders according to the
suspernisippg Mot yping praepallaet gages midseoniainins wk efhideinewalpmtdoeerding to the
. rQs 0 S [
invent %eﬁl ?J)rglérﬁ:ﬁ)%n i[ﬂi hoséﬂgf Elgl %?g:e%?léd&gﬁg de@\%ﬁ&’o‘i& ﬁ%pﬁxﬁat@ In
additien) itheafriesent menﬂmmmﬂatae;b 41: ) hfomnauetmll dlevqma thdri myalaﬂona preferably

the Refaglg-lgg@m cﬁ%a%t%%%% 242 gtcpxl%;?ig t%h]il Blg%t | an E%%F@ e&eﬂﬁgﬁ Xolutions

or suspdRBiBhSAdt “BAMinSdH ﬁr&mllﬁnt%% 0fding B thdi@v&dhext of the
present i nvention, such aerosollzers are preferred,

i ch ag%uantlty of | ess than , referaqgg
Inhalarle% §°l‘ﬂt}9§ﬁ cefyaining oaE of thy |h51iepwesg?b@fl @PW@%FS BeoTiak torthe igpgntion in
a smgl%%h!amﬁt:elﬁﬁﬁl' f%fn W&f@ﬁ&?ac@&ﬁﬂ% 10uR\igtaRby one stroke
be converted to an aeros havi ng an aver age
kgertlcle size of less that 20 m preferably |ess than
The inhalatign spdutipms O syspenséons aRdoaisinangpiopeliant gts acherdigrte ghyl invention

can, 1rP &fd’it?ﬂ%ﬁg Q%f%%e%ﬁgé{neh ?glstg Be r?ﬁ’lg Yot 3‘# +éﬁc§ft{a RSl ¥Rrile ready-

e of 'device or propel 'ant-free
to—useani'milamloﬂ tas ad;lun-nnscx.ﬁ" saspﬁbrmm# fqna;lmﬁmis;tatuxfn in th¢ Begpimat®. Ready-to-use

formuglﬁglésﬁég%)&pg;g%légcgf TORC ¢ cclrngzp algieﬁ egg dgwg,ltl?s.’yterd%tﬂ%o%nofl isotonic saline
solutidnB! SfeARt t@BRko-use formulatlons can be administered by means of power-driven
stationary or portable aerosolizers, that generate inhalable aerosols by means of ultrasound or

compressed air according to the Venturi principle or other principles.




pat ent application WO 91/14468 and in WD 97/ 12687
(there, in particular, in Figs. 6a and 6b). 30 Express
reference is nmade in the context of the present
invention to the corresponding Fig. 6a WO 2005/ 112892
wo 2005112658/ EP2005/ 004806 and 6bgpf WO 97/ 12687, paritodsibocaghs
the relevant parts of the description. The
aerosolizers (devices) are also known by the
Accord iy 8 dlirtHRP adpes il R frésknt(iBeibh RYAEs th MgAldnel plolias iahe form of
Because of its cylindrical formand its nmanageable
inhalagips esobjfliopp 05 uRRERsigNS @s hpreinbafere| daseritedamdich grp 1y thepform of
conceh??t@.‘s di Igterﬂeh he?tdg‘taﬁ/hs%e Ra0aliEnsC 36 rc'ogﬂgaﬁb nl Bfth gaagdlﬁﬂfe &vice for
e aeroso I zer sprays efi ned vol une
admnnﬁftel‘lrigesanbshlmqma,l Clpranthllzed fothau bad lde‘ncdays mngg—d'rivgh stationary or
Hatll €3suUre thr gh sna nozg ?S' SO E& tr|nha d
Poratie eS8 ¥ ar ‘@815 e &t a acpsals Py angeps of Hltpouy r°F e°8mpresse air
accordifig St Vi ARSIbRLoP ofter grind@&r housi ng part, a punp
hou3|ng, a nozzle a bl ocking nechanism a spring
housi ng, a_spri d.a supply cantai ner, ™
Other Sypisbly. papTobiEgr i infalptive %PHEC%HS?HIS’ ReReEstHYied RAfoRgls prg the AERX
(Aradithl)] 58 Yl ch S (MRARGERP R 9 Apdtli® (M@(ﬁleWMEdlcaﬁ“Prddhéts)
oné end carries 10 a nozzle body wth the nozzle or
the nozzle arrangenent, - a hollow piston with a val ve
body, - a flange, in which the hollow piston is
af fi xed, and which is arranged in the upper part of
the housing, - a blocking nmechanism which is
arranged in the upper part of the housing, 15 - a
spring housing together with the spring disposed
therein, which is rotationally nmounted on the upper
part of the housing by neans of a rotational bearing,
- a lower housing part, which is axially put on the
spring housing. The holl ow piston with val ve body
corresponds to the device disclosed in WO 97/12687. It
projects partially into the cylinder of the punp
housing and is arranged noveably in the cylinder. 20
Express reference is made, in particular in the
context of the present invention, to Fig. 1 - 4
particularly to Fig. 3 - and the associated parts of
the description. Wien triggering the spring the
hol | ow pi ston with val ve body exerts a pressure of
from5 to 60 Mpa (approximately 50 to 600 bar) on its
hi gh- pressure side, preferably 10 to 60 Ma
(approxi mately 100 to 600 bar) on the fluid, for the
dosed active substance solution. In this case, volunes
of from10 to 50 mcroliters
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25 are preferred, particularly preferred are vol unes
of 10 to 20 mcroliters, nost particularly preferred
is a volune of 15 mcroliters per stroke. The valve
body is nmounted preferably at the end of the holl ow
wo 2008/8ib@a, Whi ch faces towardsgthe nozzle bogyq/e¥dosnossos
2005/ 112892 56 PCT/EP2005/004806 The nozzle in the
nozzl e body is preferably microstructured; that is, it
Embddimb@rsthmplesr €d using micro-technol ogy.
M cro-structured nozzl e bodies are disclosed in WO
94/ 07607, for exanple; in this docunent reference is
made to the content, in particular to Figure 1 and its
description disclosed therein. The nozzle body is
MaterGe® g ins@ehdef , for exanple, two glass and / or silicon
pl ates 5 securely connected to each other, of which at
| east one plate has one or nore of mcrostructured
channel s, whi ch connect the nozzle inlet side with the
nozzl e outlet side. On the nozzle outlet side there
1.0 | Maddridieast one round and one un-round opening of 2 -
10 min depth and 5 - 15 n1|n wi dt h, wherein the

depth is prefera %%r4 5to0 6.5 mand the |en th IS -
A hurganiged mpnoglenal ApEb wéle@eﬁ@lpc%zw@twé@muﬁ@sl tkils?@rce” Boehrmger

s LTS 1 Bl 5 00 0 A RS FES i

the campletheyargidetermiok| mgi@ns' of tthe ndxrmemtlbmdyoﬁretehmmhnzaﬂeto a human

antibof} i grk. RS Bropflris Bifiend by Vi Afe Bupfind 5% murine

fractlcﬁll The antibogy jpat ethireRed froMmSme@it B9elbms bélnQehihsd The cells are removed
pposition to each other at an angle of 20-

with t&% gidepktangentiak Hpwppiprofiitrafipnagng e é;pll-@@e so&xggn d:g:@p@ésby various
chromﬁ%%fabﬁl\élrﬁ!ﬂlléﬂspﬁtﬁ?ﬁf Etgﬁs #lude & c?gg Gtfifent, EQ&m@H@%'I@w pH value,

openings are preferably arrange |stance of from
and ndr@filtraiog. Tim antibody-pediomgtivk aclution c_ltﬁltrdn@it an oM dfistitlfne-and 1.6

mM g%‘rrclenf:g% IbB L taa‘l,n l“\l,lggrclo ce%{sra%fgt? E ;%SIIII} IQOHggFg]bygbaﬁu&tmn for production

of the epray aryiey Whithme'ﬁh‘élbtﬁk hgfprbdhclhblﬁoﬁﬁdle golefiort dehenpz@td contained 0.4
oO}’f)eﬂl ngs. medl ¢l nal prodauct prepar ations

to 0.8%eaggt5eaies- Th Fntshi g oen b4 kept &5 atdeest b7O ¥prt ¥ %666 Dipke-Oligo®

LS55H r@&ﬁ-@igﬁ@ﬂ@dw (ﬁ)qgln@gu@ﬁ’@t &l eRaglk SRy S@@efes supplled by

atom zed to an i nhal able aerosol via the nozzl
Hayashibauai Shgi InCTH@apr Sacehare@, hratos¢, chamnitel, mf@msethydrozce@hﬂf starch, and

L—isolélﬂ %@er%ﬁl%phgc{ ﬁél@&ahﬁdﬁa{]@@emw ﬁ%ﬁ)ﬁ (q%n(r)m%;fz g“é%;ﬂalose was procured

prefera e-range o
from Gemigaﬁteam Gaithi Garnang.pTiAghlewpine! @aabhppliad dyl IrmdBmaih GmbH,

o5 TRESRE PSR 7 b B e o,

Germd‘n'y.a@gﬁth@t& shifont SciRAI (calcitonin) was supplied by Biotrend Chemikalien
GmbH, Germany.

2.0  Spray drying with Biichi B-290

Spray drying was performed with the aid of a type B-290 Biichi Mini Spray Dryer of Biichi
Labortechnik GmbH. Spray drying of the formulations was basically performed in accordance
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whose novenent is defined by the position of a
bl ocki ng nenber. The path of the driven flange is
precisely limted by an upper and a | ower stop. The
spring is preferably biased using a force 25
wo2bosansgm tting gearing such a for exanpl e, %ﬁﬁ?
advance geari ng by neans of%gn ext er nal to? zmﬁﬁP@Wi
is generated upon rotating the housing upper part
with ﬂ@aherwzbudnh@vapfm rd}%ﬁiﬂ%%d AbddEe, stQis
sops 0 tRES |nstancefsﬁ otisi ng uppé? par gﬂ? , Bt Witey and
ons, Jpg R ¥, NY4hYHa: receive a single or nultlple medge
gearing. WD 2005/112892 57 PCT/ EP2005/ 004806 The
The sPraQ&HIrRG idRIP &M flocking surfaces is
ansr?ru graelg y arr anlgnedltl J%Eﬁ%%%feg{éggﬂw{?glﬁawf Jeirying system, a cyclone,

tempergpisi sersors foomeasvagmming pf ﬂnﬁ: ualetr aad Ioaﬂdzt)telﬂlbe'#&hfec @ld ¥collecting vessel.
The ring is

e pI c or
A pll B 33‘9}’ 1S B fsr BEb B tohitian Bcbe; meavid ey sisrsubsianse nozzl
whereﬁcfdr@rest;@h&t ﬁmsétgtotdf&nii@ FHeN@IutibR $nto BhAF K1
%P'kl ng nenpber are urged i nt% tﬂ Og&ﬁssb?%ﬁggf%cggds in the

SP raylgg Q/“}é‘ﬁ |Eed agnyhich iy dpwptthicaglete epmﬁfmghewepm the aspirator in a
continlib@s D@ pldcBY. TR ans of

The tri gg er @JF‘?E“?@S %%I%e%%gt egj %HE Aisresel gﬁ?rﬁ’é‘ssmg through
ﬂch@P@%klng nenber In order to rel ease the bl ocking

mechani sm the trigger button is urged parallel to the
Two dHFSOR preferably into the aerosolizer;

WO when Cg?g&¥§w£o%%d the deformable ring is deforned in

the plane of the ring. Constructive details of the
* CysloekiBighnachani sm are descri bgehidl RuM@r¥1880590. 10

The bottonrpart of the housing is urged axrally over

p [ and cqvers the bearin
* C”%%u?‘%g fé’“‘%ﬁ? ~P§ﬁ@ﬁrﬂ1§e§m%mey cé?ﬂaémﬁaber 3362)he f1 uid.
When operating the aerosolizer, the upper part of the

The sdlidsi Siactipni o theodprsyed saRBbmSKast 118, DPAS, 3M30Rhd 290% HESO to 600 mi,

Th E%FSIH wher eby the bottom part of the housing
© in eP}PS ﬁ@’a§ lmﬁﬁ’sligﬁé: eolifrpid fpedrate @Ihmsd 3 & Hdhml/min, the

aspiratbBo'% PAtk Buh$ 368 I’{,p RE3 gﬁjﬂ} ﬁsr}fon’? %i'hg Watg(a gx%gzgrlrgn r flow)

and_bi,ased and th I sSm¥au
around €k #’fhy 1.05hm /la,ngidel 64 ', ad:srubmglm aprozfler feﬁxibeiaﬁlrb ef afund 80-
os°c. i nteger fraction of 360 degrees such as 180 degrees,

for exanple. Sinultaneously with the tensioning of the

spring, the drive part in the upper part of the

housi ng i s displaced by a pre-defined path, the holl ow

piston is retracted within the cylinder in the punp

3.0 ng |gg, whereby a partial quantity of the fluidis

suc " out of the supply container into the high
pressure space in front of the nozzle. 20 If
Freeze dexieg was perforored with theplidofalye GhspLPCCHMNRImBNS 2-12 D freeze

fl uj d to be aerqsolized can be
dryer o?%ar&n @hngt (tj,&e ertrockay ungsaniagen GmbH. The freeze dryer consists of a drying
chamber, a condenser for separation of the sublimated solvent, a pump for vacuum generation,
and electrical equipment. Drying is controlled via the control surface temperature and drying

chamber vacuum.
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| oaded into the aerosolizer and used. The supply
contai ner contains the agueous aerosol preparation
according to the invention. The aerosolization
operation is initiated by a slight pressing in of the
wo 0byi1g@er button. In this casg, the bl ocki ngciveehesniosos
rel eases the way for the output part. The tensioned
spring urges the 25 piston into the cylinder of the
The sqlidsrattivnsif ig: frebbe diying ﬁhﬁmﬁ ndis SYe(wioiz Thesobitionhvens portioned in 2R

vials qa?g{a%%}ol zer ea‘?q’s%’l er os Flht e%@forg%{w}]}er cgﬁﬁér UCtII vneg stoppers. |

The sﬁt?ﬁolmg R ﬁﬁﬁll}f@oz@r? étzgfﬁ%)x 3hQminkies efh?so\%seﬁﬂ%&i(w fam drying at
reference is made. WO 2005/112892

0.11 migrAEpeG08EB0As064(016ex 36 hounethes 30°Gt hé 1@@?809@ fipadly —16°C x 8
hours. gf(:)}le E%;gt:o% evasaarf?er I‘jrdl{el% %{ghd%cl‘?r%&ge%g&rgt ﬂﬁ%ﬁ;ﬁl(ﬁhour X 0 001 mbar. As a
final s&[ the ©lalszedre aﬁldmat1¢dll§r@éz&dfd wish the fadekod®ink Baphire bnly 1mesexi al the

ot her parts . K are preferably de of plastic.an
start, ?P&ﬁlalfsa)gfwédymlﬁateé PSR Zﬁﬁgwaﬁﬁgp%vle é‘ge th¢ ypls.
exanpl e. Physiologically safe materials are used for
nmedi cal device purposes. 5 In Figures 6 a/b of WO
97/12687 including the associated description, to
whose contents reference is nade once again here, a
40 cSrredfbrramgreidsergle &ray kb prety (HARD) descri bed.
This is especially suitable for adm nistering the
To delefhiab Md ADsABERP Of theNdied GRAbRE,the GarflePRktedifiesg @b with a type
according to the invention. Figure 6a of WD 97/12687
XRD BHOET X-1epgfifecamater (felotfpinAbmnshgen Geraanydin 3 6pqm aftemperated

o N$, r
to 2t Py5E% Srhdfhe it CRRT R AR, <0 F81R A0, Q6 primary
filter) &eﬂé Qpehtcd it ahinbdie vorse 6ff 40 EVémﬂd:uﬁ’eiitl ingnsifshef Bppey. After the
art of the housing (51) contains the pu qg%§iQ%o ;
sampl§ Blgte W P 35S SLIE FRUEREA 6 FETRRLG (2 S)oappd bygs the  to 40° range at a
scanmﬁ% ERSOH @gro (Eeéﬂd RedstretlehAGHESF 2 JREnAAQE ZAch anpedy (54)

a filter (55) are arranged in the nounting. The
hollomqplston (57) affixed in the driven flange

56).

The pgwderrh@f mctsxgmmﬁg wisc reapidednvithothe ctid of rfhe Seank- R@ﬁﬂ%‘éﬂsm 3.07,
deviod XREAD, hach M UL Bt RS Bt 04 iDRRR) B0R PG S5 11000 V
ddemmﬁ seal ed by nmeans of a seal (59). The stop (60) at

whi ch the driven flange rests in the case of the

relaxed spring is arranged inside the upper part of

the housing. On driven flange is the stop (61) by

which the driven flange is held when the spring is
5.0 DSizsedhbidnahrahetopraply (IFEOGHPMED spring, the

a) IgG1 protein aggregates

To quantify the IgGl protein aggregates in the reconstituted powders, a SEC-HPLC was
performed. The SEC-HPLC was performed with a type HP1090 unit of Agilent. A type
TSK3000SWXL column (300 x 7.8 mm) of Tosoh Biosep (Tosoh Bioscience, Stuttgart,
Germany) was used for separation. As the fluid, a buffer consisting of 0.1M disodium hydrogen

phosphate dihydrate and 0.1M sodium sulphate was dehydrated and adjusted with 85% ortho-
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general |y annul ar bl ocki ng nenber (62) noves between

the stop (61) and a support (63) in the 20 upper

housi ng part. The actuating button (64) is connected

to the blocking member. The upper housing part
‘wozﬁﬁhﬁhﬂates in the mouth piege (65) and is QkﬁﬁﬁﬂmQ&ﬁmﬁ

by the protective cap (66) which can be fitted

t hereon. The spring housing (67) with conpression
h Qﬁé R {851 6 8 STELHRGAPH R b HRBRcRGation of
P OSPB by qng%ans of the snasgp ng d%% ? éé ?’g&gr ciiwation o
2-10 m@/arh lhgtedelmccnbmms perbarsied gt 280 im @ﬁﬁh)the aad pfis Idmde onay detector of

. ri hou n de the rin u5|n i.s the
Asiolys IR 30 ol BBl el BB e et P
(72) mhlch |s to be atom zed. The storage container
b) CalcRorfih piosin widrbgagesst opper or cap (73) through which the
hO||0M/pISt0n projects into the storage container and
ts end into the fluid, unted.in the outer
To Q%Bﬁ?fgfatb% CRIF QN PEYSFIP fgerepaitisinte irecopiimish pRYers & AFCRIGRLC was
perforn?@, TBE NSHT-EMILCC QU IR form¥d WiR £MFpeOHPY gD SRt Nl Rgilent. A type

the upper housing part is the drive pinion

TSME)E?(%W%ﬁ:h@JIgmp déP0 (7 &)8 snm)y ofnlasple Bigsepd(lwsoly@ioscience, Stuttgart,
Germérg@ g/ag' illgcﬁ%g'r s%?ﬁgtgy %P%IQ Oél.lug 04&9‘?& Icg)nsfsﬂg éf’%%‘ L(ﬁﬁmﬁ Ql.gPhate with

ordi ng e Thventi on 1%s aer 630
apH d:ﬂmaomﬁt&mah whed CWirligth ehar, dpﬁbeﬁhemat(vlags pldﬂhjtdi’zr@() buffdn @onsisting

o0 B RS B RSE RSBt BB o gt it 5

ortho-pRRPh&ic 4d KPKESH.8 tc@n Be A84d. "'Ifhg Mﬂi bt ¥anid Bhatged was, 20 ul at a
tol erance range of maxi mum of 25 % prefera% %

- proteip fonggntgatign of O %/mgmlel’@ﬁm Hetectipatwes earigmeddt 300 nrg WIEh the aid of

a UVpé'Jtédt u%@Aﬁ}’lmﬂr ?ﬁﬁ E%l?llngtat?o ! M‘Hé o?nzqgfe% '%ﬁd to evaluate the

out s SE Nt
cmvnﬁkgﬁhﬁ The fornulatlon according to the |nvent|on
. can however, be aerosolized by neans of inhalers
)L t her tga% t he afqéﬁgﬁntioned such as Jet-Stream
¢ Wmﬁﬁ%?@ﬁ' PRt © i onary aerosolizers, for
exanple. 10 In consequence, a further aspect of the
To quitifg éretlysozyme réstinal ﬁbﬁﬂr@é‘r cbﬂteﬁiﬁditl@é ﬁ’e&bnsﬁﬁlwﬂl.l%c&whe férhmlations,

a modhf?qsigél?qg ih)ﬁ_!%ég}llé]g SO| n%iisglg f: nS! ore]:f]TSri&tOOgg{?\g& column

(300 ﬁOT‘B uﬁﬁlt)ldzﬂTwothﬁ)seiﬁ\(rss%hsmoﬁaaLc% fSQItt ﬁx‘i’”tféhﬁ&lﬁﬁhﬂ& used for
these formulations, preferably in conJunctlon Wit h

separafipie ARetbp sk ¢ byfferpoatistingiof P, 1M Hisodinmdwrtogemphasphasndihydrate and
0.2M gdcﬁ{ﬁn %f)lo}i?@ @'agtag]%}ec? %thEfS@/ngrﬂ?o pho%@?con?l:t%kio 135 I-th() lfﬁé DQount of

and ' contal ni

samplﬁ@hﬂ'géﬁ R@s 26 fuhs é@mtém&fd)htdh&all(b’h 6D 0} 1WNBEineIn PMtElh deh!etlon was
or_art deyices under the de3|%nat|on Respi mat (r).
perfoqnﬁd at 280 nm with the aid of a diode array detector of Agilent. HP Chemstation software

of Agilent was used to evaluate the chromatograms.

To evaluate the formulations, the residual soluble monomer was quantified by the following
method. A calibration line was initially produced with lysozyme standard solutions with

concentrations of 2.5 mg/ml, 5.0 mg/ml, and 10 mg/ml. Consideration was then given to the
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addition, the present invention relates to the
af orenenti oned devices for inhalation, preferably the
Respimat (r), characterized in that they contain the
her ei nbef ore descri bed inhal ati on solutions or
wo 2094$R®ASI ons not contai ning gropel | ant gas qgﬁﬁﬁgbggmﬁg
the 1 nvention. Inhalation solutions containing one of
the herein descri bed powders accordlng to t he
AUC iR offinérpeakdirAretdtidgl 16 (RO 6HE yRleMghbéhtrations in the
preferred according to the |nven |on he |nhalat|on
investiggfadistapaiad eeludenspensi ons not contai ni ng propel | ant gas
according to the invention can, in addition to the
af orenenti oned, nmay also be in the f orm of
concentrates or sterile ready- to-use inhalation as
sol utions or suspensions for admnistration in the
The R@iﬁpﬁl meoteer Redey - o -thes diffdrent ninvedtigeind lysnzybpe formulations was
calculgtgg ol'I Cfoeg bgs]Esoo tthhoran g‘gs In%egt ?gé Elgﬁ t‘ﬁx & ! ciug{ i ox?mer content of a
formuliddytht bettes B thoproncipdtibilig. can be adm ni stered by neans
of power-driven stationary or portable aerosolizers,
t hat generate inhal able aerosols by neans of
ul trasound or conpressed air according to the Venturi
principle or other principles. W 2005/112892 60

6.0 PEIHicRANRALRRAFARon fasay)di ngly, a further aspect of
the present invention relates to nmedicinal products in

he gl B OV uBE it SRSl BRI e i o e
Symp&edCHBIbE ahie St gtr,mﬁit@én Gﬁlb!—le ¥ rsthar-BARrER! BehAdyO The nieAsurement
conjunction with a suitable device for ~adm nistering

princiglgiivbased on |eserdliffiepéora e helivpagon lasaribaing sisedd Sewgi b mggpogyder are
dlsper\%?/\ﬁ G nﬁﬁ‘@ﬁm%tﬁ'tj QEH'%%{ sg‘a[gieé i® %ﬁta&#ae%(? fiinf F&llﬁeg%ns by a parallel

rates aer0so y neans o [ rasoun

laser beapr é’hs ephriddle sizc cliptighutignt 5 eveduatidntwithi apFranchqfere npdel. Two

ot her r|nC| Q her suitable aerosolizers for
MeasTEs, ?r\eigergﬁm ?88’&1?08# ®6f reconstituted aerosols are

the AERXT"" (Aradigm, the Utravent(r) (Mallinkrodt)

and the Aconl !l (r) (Maquest Medical Products). WO

2005/ 112892 61 PCT/EP2005/004806 Enbodi ment exanpl es

erials an ter als A ni z

QB R R R ey A L S

148 kDa of Boehringer Ingelheim Germany was used as
Some 1288 mglfrvdenicsityely Filld@in steB Rard-grlatin®dpsiles afl infedliced into the

Handll\mer ﬁ)owder inhaler of Boehringer Ingelheim) were used for the measurements. An
adapter was used to couple the Handihaler to the USP EP throat of the instrument impactor inlet.

The powder was drawn off at a rate of 39.0 I/min at a suction time of 6.15 seconds. The air

throughput was controlled via an external control panel. At least three capsules were measured

- for each powder.

The APS 3321 unit of TSI Inc., MN, USA was simultaneously used in combination with the

impactor inlet 3306 to determine the aerodynamic particle size (mass mean acrodynamic
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the conpl enentary-determ ng regi ons of the nurine

anti body were transferred to a human anti body

framewor k. This produced a chineral antibody with a

95% hurman and 5% nmurine 10 fraction. The anti body was
wo 208%phessed from murine nyel oiga cel | strains.pofher68di®e

are renoved wth the aid of tangential flow

mcrofiltration and the cell-free solution cleansed by
diameYdd! WﬁD) GRrLimE Q9 R WeteARhARASandRHE Hhe baﬁ%ﬁ%ctlon (FPF) via a

i ncl ude nucl ease treatment, treatnent at w pH val ue,
singlesstage napadiod twitht anoeffectine catraff dcheter ofit5dl pmnag 39ul/kin). After being

sol.utign co j 25 nmM hi tld ne and 1
arawn et fg, B8 THPUE oA Bherle dgton Bk GEVRGT BB, @ tin
capill&hy afhdrt D24 BN tl‘iceq:rowﬂél‘)%ﬁtyol@ sa&plea fér@ns Bf A¥heméhsiement under
solution. The bulk for production of the solution to

isokingéc sprdijany. dbnttannefl fhight measugment igprréqgaed afitergapillary passage

throu%l %’ﬁ%} 1%5&% . go{l % &nglg,{s%@&r ' Itél% ?ﬁgﬁfe@g% e a specific

distanGo UHel regulSurgarifun)ericaindisCibupdn gt Su galsse@lanily wenef:rted into a mass

ashi bar a,Shoj.i ,l nc Sacchar ose,
aistritR P Ren ittt B R A DTS ApREsL BRI STSr o
L-i sol euci ne were supplied by Sigma-Adrich Cheme

GrbH, Germany. Trehal ose was procured 20 from Georg
Breuer GnbH, GErnany Tri-isol euci ne was supplied by

oA a5 iy PSR G PP W PG 5y oparaed via the

smgle@%fg%ﬁﬂact&y Thd ﬁ'ﬁétﬁm?&ﬁ&q}l&ﬁb Bl ga};oa@&% Ghd PRHaBibr WRSn impact
supplied by Biotren hem kal i en Ger man 25

plate 3, a(rc@ﬂir@ynaas* inertig. Whet ﬂ'nneavamdh frB:t@Q FRIprfaljovdy the Atgflemsheing finally

he.a e B- 290
separdSh 0F RO SRR Popls Aol el Mbineg e i
pamcl@ffrat:ﬁﬁl fsds palbdhted fiomihs ﬁbaﬁdn&ﬁ ﬂoyvdﬁle{efpﬁ)[rat"mdn ithee filter in relation to

accor dance 2005 892, 2 PCT EP2005/ 04806 with
the tola}quagiily ?Pﬁ&sﬁsaf e wiigheg, ebpirwﬁ@s ndbook", 5th
edition, K Msters, John VVIey and Sons, Inc., NY,
NY (1991): The sprayer dryer is built froma heat i ng
system a filter, an aspirator, a drying system a
ﬁclone tenperature sensors for neasurenent of the
P%@“%hﬂ“%&?ﬂ%ﬂftenperature and a col |l ecting vesse
5 A peristaltic punp is used to punp the solution to

The r&duaP wake EotfhO of! theMifled PRALAEH Gias Mt nthed WE iRans of coulometric
is used to atonmi ze the solution into

txtratlé?{g?qrtr%g];%gﬂ Z@Ilécoumfgqtﬂgmgyt@g@wstltrqqop pland, Garmeng gTQ g%?mne the
res1du5’lwa\1@1r %%g%nﬁ 66 v owdd a8 dis§?lgétﬁ¥\fr]d1§1§19}§éﬁqg rhdtfandSP f}@})’drﬁ}ﬁl — Methanol

spi rator
dry, VWR / Merck Eurolab) The measured solution (Hydranal — Coulomat solution, VWR /

Merck Eurolab) of the Metrohm coulometer was conditioned at the start of the measurements, ie

8.0

the measured solution was calibrated to zero water content. The sample was injected into the

titration cell and measured.
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conti nuous flow process. The product is collected in
the collecting vessel after passing through the
cyclone. 10 Two different cyclones were used: Cyclone
[ : Buchi cyclone (serial nunmber 4189) Cyclone I1:
wo 2088 €hkoz ni gh- per f ormance cycl gne (serial nunhegpfH36Hisos
The solids fraction of the sprayed sol utions was 10%
(Wv), 3.33% and 2.00%in 50 to 600 m. The inlet
9.0 t SEREIPIMESiNEForar ound 170 to 185C, the liquid feed
rate around 3 to 3.33 m/mn, the 15 aspirator flow
rate around 36.8 . tQ 383rr8/h and the atom zing ?
The p()ﬂgazrs or gqo@ﬁwszqomjurgfi n fl}ed;@wdgy qu@dn(ps‘ggatqggﬁoh d1f@re@n§ stabl 1ties after
spray {Jﬁéﬁ%e r’Ith F%e%?ge’ﬁ%c@ﬁla ngﬁ!)lt%ﬁ ggg %éﬁéﬁg 'é;?éé gt;ﬂez&‘ gheylimre]asurement unit for
formufation zéebility.i Pure pasteipefofronlatchsyiandlogone tahalossf foamtlppiens, analogous
chri.st LPC-16/ Epsi | o 12D freeze dryer of
raffing FHUODS | 2RSS PRI UMM e MO s gecharose lactose

formuldtiefy eord by @6 gdue NBidsd:e®lyl dtagdhy ifRehulfidaNRie rArtially compared as
condenser for separation of_the sublinmted solvent, a

referepfigvithothe japayetiteqsitepaie idgteribod i the 1vamhpR A eeEgatcp skt analyzed
by vaﬁﬁéfédqﬁzé Sx R @r&rﬁzﬂo%ﬂaﬁ?} (a%o AB.CP lvvﬁl'U‘t/%?ectlon (DAD). For this

tenperature and dryin er vacuum
purpoQ 06/pid8ed p6BdRCTEERIGRNY 048061t ahie poski \d@elf(watbtalpéhof 6 to 8).
of the freeze drying solution was 5%(vv/v) The

. Foé%lélﬁst,téon WF§ Ar g?%ec{@%dd fcfnnél altr\;gns\é Iw%l es 1ﬁ:v% %t r@g ggﬁltw after one
wdekBaspen dfoyage Gt aitoapP€0°E. and Tdheunsl ol Sl% redmﬁfe wirteniidityt (481C,y75% RH)
frozen at -40Cx 30 minutes. This was followed by main
in @psp §lgFsAials-0. 11 nbar in three steps: first -40C x 30

hours, then -30C x 8 hours, and finally -16C x 8 5

. Edﬁﬂ%zﬁed g—tB 8@ Q4bilit: %le\éﬁa f@ifrﬁlﬁz{trdﬁﬁ )éft&gspr gméi‘@ @ﬁﬂﬁdm open
hours x 0. 001 final step,

glaﬁs anaés Mroee day empu@am ¢ asléa‘iOeta m% Fﬁlf!tWé afry feanidity Ewﬂ@ratlon)
Th%tﬁ(?zpsg %g %J‘ey s#bPe%@ét{tg/ altedt beac’(fear dethﬂg céﬂ\‘/ﬂm&({nﬁ sgemﬁed above

al ned 'yophi ave een pulrverize
and akestigated fei slebilith @ftsr fatusweeks ristoeage di £rburalct00@et ry
(wide-angle X-ray diffractonetey (WAXS)) 10 To

. Vaggﬁfg{dggg \%‘é)trag% s%é@x a%{lﬂ:m t %}cya Jg)lﬁfe 9 %l sgl%ys rylngé Wete sttgrgd for one
day in open glass vials in a vacuum drying cabinet of Memmert, Germany at around 30°C
and around 0.15 mbar (vacuum drying). The glass vials were subsequently removed from the
vacuum drying cabinet, sealed, and beaded and investigated for stability after four weeks’

dry storage at around 40°C.

e 3 months’ stability: Selected formulations after spray drying were vacuum-dried in open
glass vials (see above). The glass vials were sealed and beaded under nitrogen and stored at
three different temperatures of 2-8°C, 25°C, and 40°C. The powders were investigated for

stability after one month.

e Open | or 3 months’ stability: Selected formulations after spray drying were respectively

stored in open glass vials at 25°C and around 29% and/or 43% relative air humidity. The
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XRD 3000 TT X-ray diffractoneter (of Seifert,
Ahrensburg, Germany) in a roomattenperated to 22C.
The Cu anode X-ray tube using Cu-Ka radiation with A =
0.15418 mm (Ni primary filter) was operated at an

wo 208890dse vol tage of 40 kV andggcurrent i ntensideyedioosifhagos
mMA. After the sanple plate was placed in the
i nstrument, the sanple was neasured over the 5 to 40

povRRgewd@t irvestipated CaMbNTY hiddrene hnd theeeméhtldSFéndlected formulations.
measurenent tinme of 2 seconds at each angle. The

the, atadmanng peiemage phthagoveler ey plge detpmiped; emegng of fime of flight
: X version 3.07, device XRD 3000
m%%graeﬁﬁﬂtgs%gtggée%gayfl ex version 2.1, 1996 (analysis) on
a type SC 1000 V detector. 20 5.0 Size exclusion
chromat ography (SEC-HPLC) a) 1gGl protein aggregates
To quantify the 1g@ protein aggregates in the
reconstituted powders, SEE- was performed. The
SEC- HPLC was perfor rred]'gingt I?’ggm%epqe HP1090 unit of
Agilent. A type TSK3000SWKL colum (300 x 7.8 mm) of
Tosoh Bi osep YpraysbhinBobs 0% {wé)) 186 Lfargalation 25 Ger nany)
was used for separation. As the fluid, a buffer
consi sting of 0.1M disodi um hydrogen phosphate
di hydrate and 0. 1M sodi um sul phate was dehydrated and
adjusted with 85% ortho WD 2005/112892 64
Pure RGT/ &2 0050806 opirosmhdd9 mgAnl trmolatd i6.28pH Thalycine-histidine

ot S SR Dbt o ol SL 60 i e 79 10 o
conter@f fl 00 ARtmicdnd 2 GhdiBsehde b f bl ofhefladivadts Mpediedrisdrad Yiescribed above
. detector of Agi lent. HP Chepstation soff{ware gf .
with angliqagipe ohauonss by AFIEING ArellPh oL aRPehBO4 gt dind he gylution volume
was 56711 CFHeQBb R RE 4 RLA vAD SVE9RLRA a9 ddLritkiabld Y the
calcitonrn protein aggregates 1n the reconstituted
owders, a SEC-HPLC was perforned. The SEC HPLC was
. Ampmrqirmr week wiopen atorageeat HESP4 oolativg wirolunsidity end .403C t(fgreed storage

s RS S o AR R 1527

aggepaeaickmtivedd the fluid, a buffer consisting of 0.25
sodi um sul phate with a pH of around 6 was used

. WP?I% ;:i%g g ng,ﬁ]élfarlptlt@ a:][]g %g#w@%k%ﬁ%{) g;tgéég lﬁHy ﬁ}@@,rtgg gﬁgtgo%t pergpared from

thPROSRARES sHwatinAlLoRad 1 890 Mosadtedm sul phat e adj ust ed
with 85% ortho-phosphoric acid to pH 6.8 can be used.

The anpunt of sanple charged was 20 | at a .
¢ After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared

from the reconstituted powder had around 13.2% aggregates.

Spray drying of a 3.33% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 102.8 mg/ml formulated in a pH 6 glycine-histidine

buffer (see Materials) was diluted with demineralized water (with a pH of around 7.5) to a
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protein concentration of 0.5-2 ng/m . Protein
detection was perforned at 210 nmwith the aid of a
UV detector of Agilent. HP Chenstation software of
Agil ent was used to evaluate the chromatograns. 15 c)

WO 200¥52%)e residual nonomer cghtent To quant idofEeiBsncasos
| ysozyne residual nononer content in the reconstituted

| ysozyme formul ations, a nodified SEC-HPLC (van de

contcE8T 33, mg @I @hd, Vi’ﬁ%eoﬁ:%érféé R dny Athby RBuvAAS2GPASMKY o6 AbstiBed above
8 mm) of Tosoh Blosep (Tosoh B|OSC|ence

with é;tpéiﬁfe@arqf cylepe Fraindp) atomizingsanflew ol ampféﬂétﬂr@ﬁl The splgtion volume
f hyd
was 150 1L thehgBon S oSS hiialog o A0 HaRBpHE C D"

adjusted wi th 85% ortho-phosphoric acid to pH 7.0. The
» Afienomd wetk’s speplseorafeantg@ibovainti2d apl hahidity pndt40°@ (forced storage

SRS T P gt e ensinge rondeg b ol usrgocs

detector of Agilent. HP Chenstation software

o ARG | 80 3 WRRHYISRErabOaeN UL Bohihe s@dﬁﬂﬁ?ﬁﬂ‘@%ﬁﬁlﬂﬁn p?e%airg@ from the
eval uate the fornul ati ons, the residual sol ub

repenstitisd pravderiad wequnit 4@ Yognd %A:fa@gneéwsfrgspeﬁe‘tehb d. A
calibration line was initially produced with |ysozyne
. t SuQf it
Ag&aﬁgl?:{ %{rﬁ‘ﬁaﬁé dkt?%ﬁc W #C (%OQH&ESI IEFEe rs% il%ﬂ, %g sSOtt%H(gl}l Eg:ﬁ)éggcri] from the
rec@lsum@d\p@wﬂadﬁﬂhmwz 466atdCT ] mRZHesdte4geeivelIC of t he
nmononer peaks in relation to the corresponding

S centratio the ,i L. st andar
o ALEENT ot NEE AORFCI i clih: 5583 BRPRGS fom the
re€bnisfiRted Powd g taidyal @8l 3%yHa28Me, hahsgatatréspastivilgs 5
calcul ated on the basis of the calibration |ines. The

gher the resi dual nonomer content of a_ fornulag

. AE‘IHel Bt £ anonths” slosrgs b prAd SP%pTelativg airdunidisy andc? Cs fhgzsolution
pr&?a‘i‘&f fdhald r@EantNMQ)i szﬁerqﬁﬁ SrdiRas, 59 Aw.&% ag%%@tes%spfectwely

he nean particle size was determned wth ald
the 10 Synpatech Hel os unit of Synpatech GrbH, .
* Afirausnd 3 imonghsl etofage df aundrddth. refitize nizdsurditesnd 25°C, the solution

ool o et LB 0 G358 P SR8 Ao B g iRty

an air pressure of 2 bar and guided in front of a 50
mm Fourier lens by a parallel |aser beam The
particle size distribution is evaluated with a

Fraunhof er nodel Spray V\é)rylng of a 9% (w/v) trehalose

1% (w/v) IgG1 formulation

4.5 g trehalose were dissolved in around 40 m! demineralized water (with a pH of around 7.5).
As the next step, around 4.6 ml pure IgG1 with a concentration of around 109 mg/ml formulated
in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with 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
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measurenents were perfornmed per powder. 15 7.0 Mass
nmean aerodynam c di aneter (MVAD) and fine particle
fraction (FPF) Sone 12-18 ng powder respectively
filled in size 3 hard-gelatin capsules and introduced
wo 20084 @sfhe Handi hal er (powdesq i nhal er of BoeghriEpgRkinssos
I ngel heim were used for the neasurenents. An adapter
was used to couple the Handi haler to the USP EP throat
abovedkitlh BigplicRtEdnl dfREbnd MR G la@milAb Qlr- lodPofTReuna MRk MeBhe aggregate
drawn off at a rate of 39.0 Umin at a suction tine of
contept was investiatps as fpribed abover oughput was control | ed via
an external control panel. At |east three capsul es
: . 1 unit of
The (ERTRERAG R Conjas JRRF S ARERE e SRe Y
conbination with the 25 inpactor inlet 3306 to
*  Afent enariveek’s pem etagaenatn? £ patative |ag bimgidity raad s40i€alforced storage

g 1¢. WO 2005/.112892 66 .. 2005/ 0048 o
s EjePbied PR B P P R A 2 s

the fine particle fraction (FPF) via a single-stage
i mpactor (with an effective cut-off diameter of 5.0 m
at 39 L/min). After being drawn off via the the
EP/ USP t hroat or, sanpl.e ipd [,0n r t he powder
passes to a thi#PHQQEWPB85@?5@%4P€53ﬁ§9§of t he powder
quantity is sanpled for time of flight neasurenent
under 5 isokineti c0.83%¢wiv) gGl fofelatioire of fli ght
measurenent is perfornmed after capillary passage
through two | aser beans, which, as in a light barrier,
detect the flight tinmes over a specific distance. The
result is a nunerical distribution that is

4.5 g E8diPegere diskylvabin\aesuing d 40 ril demindBdised whatsi (wWithud pHo of @tehd 7.5). As

then to t ss nean_aer odynam ¢ di aneter D
the nox{ 3Ty BOVBL&O051 Byt Jeof it a&m&nﬁﬁt&aﬂr}g{%ﬂ Ph8 Pl frmuteced
in a pPPRS ?ﬁh@hihﬁﬁn&&ﬁ‘f&rl(@éeym&ﬁ%})%ﬁt £ded had ihSted with demineralized

S|ng e-stage inpactor. The fraction greater than 5.0 m
water Swish eatte of proundé.5) fpavobimeopl B9 mhghe tthuspbiaipedggplygion contained

o [ tid..T ' i fracti .
aunf 3 @SBRI s TR0 UL A0y o
describeddstiolv b whithl dpplicatibhef tylase Dairdnl atbreizfngast flon of sround 0.67 m’/h. The

ravinmetrically determ ned., The fine particle
ageregSaantegh v esgtipd i SR ABMC he fr acti on of powder

separated in the filter inrelation to 15 the total

The folldaig dpgreghic ROMERE websbiaiha fohits Weaghashigwder per
capsul e. 8.0 Residual water content

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 1.0% aggregates.

e After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 0.6% and 0.9% aggregates respectively.

e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 0.8% and 1.3% aggregates respectively.
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The residual water content of the dried products was
determ ned by neans of coulonetric titration (Metrohm
737 KF couloneter with type 703 titration stand,
Germany). To determine the 20 residual water content,
wo 2009vden was di ssol ved or di spersed i n met han@r/ep005/004806
(Hydranal - Methanol dry, VWAR/ Merck Eurol ab). The
nmeasured sol ution (Hydranal - Coul omat sol ution, VW /

o AN Clind nndR) si6fagt BEAOVEL (B GRGNHIED WiaBIEf) Sthe WBRition prepared from the
conditioned at the start of the measurenents, ie the

reprtiutcd powdehad grpupd d  18mmdok A eagregatosTrspeniitel:
content The sarrpl e was injected into the titration

Th fﬂtkgp §&’e n%?n\é@ 4 éd]-a%g% 67
° D PCT/ EP2005/ 0048 te (53 Stsag&ﬁ?ty eterm nati on The

powders or protelns contalned in the powder were
» TheMbH} pifht povdaaftdi pfayrdeying sthadillin.i es after spray
dryi ng The percent age fracti on of protei n aggr egates

asure uNi | ation
The MAREREA 3 s PSS LR P miir b St iistous
trehal ose fornul ati ons, anal ogous 5 raffinose
o THeaVIMAIRLT ma@owaaatﬂegqmw draing ans G Seurh miduheF R FOWSs 23.6% in relation
i&g? ous saccharose | actose fornul ations, or
qﬁﬁ%ﬁ?P Y858kt hyl starch fornul ati ons were
partially conpared as references with the innovative
adj uvants described in the invention. Aggregates were
anal yzed by validated size exclusion chromatography
(SEC-HPLC) with W detectlon (PAD) . For this purpose,

the pretreated palefRingsfa r9r(Pf‘Vé{PL§55rPeconst|tut ed in
purest water (with a pHof 6 to 8). 10 Forced storage

stability: Sel ecteg. 1fyp(r“r;w B Foenuliiod | nvestigated for
stability after one week's open storage at around 40C

and around 75% relative air humdity (40C, 75% RH) in
open glass vials. Equilibrated storage stability:
Sel ected fornul ations after spray drying were stored

4.950 ig"LBBL RverS URSSIved @l a§an@r4OQHledéﬁﬁﬁer§ﬁzeaﬁ;@dt€qu?tﬁ(§ pﬁ}FQf a':lQund 7.5).
to 55%relative air hu (equilibration). he

As th@lna?stsstvp,aﬁr@unﬁleia 578 g e ! wgaemcenpeammeaﬁmunmaéﬁs g/l
formufal) GO0 ORRPERYIRE HuBP (e ALY Gt Al hnli Witated with

deminbiaﬁmalma:ten (@dthst gl afj erosiidiD5) ot ayVOhSﬁé eﬁﬂ(eﬂﬂ fXirerduhsadhitaiumsl solution

.af [ .
contaiid Goury 7% (s e i Dl D) b Bl roP s opray-ied s
describRY FRRY with apphdafen 3BEylone 1 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 5.7% 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 4.7% aggregates.
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and around 0.15 nbar (vacuumdrying). The glass vials
wer e subsequently renoved fromthe 20 vacuum dryi ng
cabi net, seal ed, and beaded and investigated for
stability after four weeks' dry storage at around

wo 2088Gego2 3 nont hs' stability: Sel ected fornul gtirgpsoadl®E
spray drying were vacuumdried in open glass vials
(see above). The glass vials were seal ed and beaded
under nitrogen and stored at three different
tenperatures of 2-8C, 25C, and 40C. The powders were

i nvestigated for , 25 stabi]i af ter e nonth. Qpen
1 or 3 nonths' s@BﬁWﬂﬁPﬁgoé%é%é?@é?ﬁ%? | ations after
spray drying were respectively stored in open glass
vials at 25C and anqmmﬁhgg%gpgﬂhﬁhﬁ&ﬁgbreIative air
hum dity. The WD 2005/112892 68 PCT/ EP2005/ 004806
powders were investigated for stability after one and
three nonths. For selected fornulations. the

aer odynam c performance of the powder was al so

4.5 g 035018 Atk sV edBARGuNA 40t hiRnherhlidcd Rfater TRAB W ?m&&m 7.5). As
(see above). 5 1.0.0 Exanple] Spray drying of a 10%

the negtgtap) arow 4.6 ol puredgGa witur eontepGation eferenndd98 e/ mbiormplated in a
pit 6 Byl Btod Setoe? M) RERAaR TP 50 it domingrelged water

(with apHlof denhd 8153k Z eclumab50 fliThh tluspbitaddedsomtiogd cohtbhedt apound 9%

a. 10 content o /m .and, in the absencg o n .
1) e S8 AR ess 14 Puly? a8 sl sero sl an dos e Above with
applic@ dfeHoneM aPhn SYMINE dir Abw BN aRuAN0ZT7 M /121 The fab @448 content was
] around 0.67 n8/h. The solution volune was 50 ml. The
investigglgd aydeseribadrbeyr: was i nvestigated as described above.

After one week's open storage at 75%relative air
The gAY agére@ﬂg cf}ﬁ)&gé fe%ijaiﬁi%ﬁ%estoﬁ%@s%iﬁtw ), the

sol ut’i on prepare romthe reconstituted powder had

around 18.9% and 18.2% 15 aggregates respectiyvely.

o Afnitae ek slapen swgel 4T irdatien dirf umidine akd 408 y(foreed storage

suPURBREE Bl anisalial PSR IS b2 % cemregats.

After one day's vacuum drying and four weeks' dry
o Aftdr ona@e’ abquilikatidnhmd Salrwideln dpy stpapeat 40PC ahe sdietion prepared from

reconstitute owder round 13. 2% aggr egat es.
the reconstsltuted pow erp ha arounga%%?aggregates. °aggreg

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
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25

20 Spray drying of a 3.33% (wv) 1gd@ fornulation Pure

lg@d with a concentration of around 102.8 ny/nl

formulated in a pH 6 glycine-histidine buffer (see

Materials) was diluted with dem neralized water (with
wo208s5/pkkoaf around 7.5) to a W332005/ 112892 69 pCT/EP2005/004806

PCT/ EP2005/ 004806 content of 33 ng/m and, in the

absence of any other adjuvants, spray-dried as
3.0 g UBSTH whredisabloedin aninind 1#ppl dlmhémlﬁzedfwacefl(wnbalpHatf asound 7.5). As

the ne%{)q%%oﬂagié fil_%glll %e?&(ﬁg Eg%@%&géatne/ éwn&é@oé /n?lr}ormulated

in a PH% @3y QNIRS bR Gide AT AROY Rere aﬁﬁi&@ BncpﬂﬁutW%hﬁiennnerahzed
open storage at 75%relative air humdity and 40C

water (Wih aad] of graageé 7.3 teteasilime pf 50 mhle The Iﬁulsmbtan}ﬁdeﬂphmed contained
aroun& %Q/"LM}? agﬁ%m A 'éxéfﬁ)?q 3“}‘1 ?w/ VE aﬁoteaurl oa;r‘llg (rj A e gatéo %eg és scrlbed

aboveniﬂﬂi il];!;:'hcaiioahjf lciyloyd I at dreatemizitg ainflpweparondd DroGmY & he aggregate
reconsti t ut owder. had around 4.5% and 4. 4%
Conterﬁdﬁﬁgﬁ’ﬁft@teﬁé%g%gﬁfq’% Y€ After 1 and 3 nonths'
storage at 25C (3 mont hs' st abi lity), the solution
The fdﬂbefﬂ?g @grefgﬁt@ Rohitbts weRlDRShddi b @sihraydiRibiligd ar ound
. 4% 7.1 % aggregates respectively. 10 After 1
and 3 nonths' storage at_40C (3 nonths' stabilj vﬁ%fé
* AlgongoMEsK b RPR é}?ﬁ%géoatfﬁ{mrﬁlﬁ*éve ﬁ@clamléitx Gﬂ‘éd‘o ged storage
Q |
AL e b b R G ﬁéff’r vgprogetes.
air humdity and 25C, the solution prepared fromthe
reconstituted powder had around 5.5% and 6. 6%
aggr egat es respectively After 1 and 3 nonths’
storage at aroun@ ég %gftdm(@h}r rRygp di ty and 25C,
the solution B ared from't g reconstituted
powder had around 5. 6% and 7.0% aggr egat es
respectively. Spr e vy ke§iloormulgen w v) trehal ose 1%
(wv) 1gG Il formulation 20 4.5 g trehal ose were
di ssolved in around 40 mM dem neralized water (with a
pH of around 7.5). As the next step, around 4 6 m
pure 1gd with a concentration of around 109
2.0 g £E35Ruvere dissolived ia apdund Iglwlcdmndmlmed oiates (Wil £ oH c(fsaé@nd 7.5). As

o e R T S S G 5P

ina pH‘I@ glyRing- lﬁhid&iel’ﬂatffeﬁ Q&thMﬁtBnﬂﬁJ)ntvaielmded amcbdﬂlde@%thvden'bineralized

i 0
water é‘fﬂ&t}g;iﬁ pgarog (rgleﬁs 63 lrallgvg af of g?) nﬁr %1&? ItthS% tame 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 T at an atomizing air flow of around 0.67 m’/h. The aggregate

‘content was investigated as described above.

The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 6.9% aggregates,
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WD 2005/ 112892 70 PCT/ EP2005/ 004806 above w th
application of cyclone | at an atom zing air flow of
around 0.67 nB/h. The aggregate content was
i nvestigated as descri bed above. The foll ow ng

wo 289hggat e contents were obtgi ned for its StRragR0s/004806
stability: After one week's open storage at 75%
relative air humdity and 40C (forced storage 5
stability), the sphddivRig @a2RBE By L9SVH he
reconstituted p&%ggflzg% aroundg%5$696aggregates.
Spray drying of a 3.00% (wv) LS90P 0.33% (W v) |gGW
fornul ati on 10 4. 575‘%@4@)@@&#@%@@& ved i n around
140 m dem neralized water (with a pH of around 7.5).
As the next step, around 4.864 ml pure IgGlL with a
concentration of around 102.8 ng/m fornulated in a
pH 6 gl ycine-histidine buffer (see Materials) wer

1.25 308 VegreldissalRdam ans | Qe demminarefisedvaterdpaih okl eharenngi].S). As

v B 9405 11,5 o 0L U o e i S5 msmd ool
in a pdtl P ghaoirte-tostidinget buffer dsedt MaB88k) wene)added tusd dilded] withsdemineralized

water KGR CEprlie JOUTE 1 4Rt T Do) S B i &3 gR fpomained

around DSY% EEY) &G@kaAt SOMEELRandIS% PVEF bictah 8l A8s SRSE &I described
above. The foll owi ng aggregate contents were obj ai ned
abovervgith gpplicaliogof gelone Apt a1 atgmizing aie How ok ajguad 0$7gpdn The aggregate

contert WAk 888stRhred A¥REEHBd apgval ' hum dity and 40C (forced
storage stability), the solution prepared fromthe
reconstituted powder had around 1.0% aggregates. 20

The folfowang apgeeaate Jontenis Were abteameddfor it staragGtgbdlittront hs'
stability), the solution prepared fromthe

cQnst . oAl .69 oo
» ARECRRSHRAS el TIRE SRR ARHER SRR dad HPC Corcd storage
stabiloy)athe salutidibprep@edriromitseé resdmbitulddtipovdet line ssaindtSi 6 aggregates.

prepared fromthe reconstituted powder had around

. 8% and 1. 3% aggtegat.es respectively. WO 2005/ 112892
o A BB TR AN AT S o oIS o o prepared
frohPfhe rekolRIHEE powdadbbd hibknd 6.99eapaRbMEs ON prepared from
the reconstituted powder had around 1.1 % and 2.2%

aggregates respectively. The MVD of the powder was
- determ ned as descri bed above. The MVD of the powder
after spray drying was 2.8 m

Spray drying of a 1.0% (w/v) LS55P

9.0% (w/v) 1gG1 formulation

0.50 g LS55P was dissolved in around 5 ml demineralized water (with a pH of around 7.5). As
the next step, around 41.43 ml pure IgG1 with a concentration of around 96.55 mg/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) protein and was spray-dried as described
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5 The MMAD and FPF of the powder were determ ned as
descri bed above. The MVAD of the powder after spray
drying was 3.8 m and the FPF was 23.6%in relation
to the powder capsule weight. Spray drying of a 9.9%
LS55P 10 0. 1% wv) | formul ati on 14(:'1%5
Wozdogswél\g%’”were di ssolved in ar o%ﬁd 40 m dem ner |gog%004806
water (with a pH of around 7.5). As the next step,
abovew Iy G}g)ligatﬁﬁa&)frﬂyid% &t hel %m‘i‘bﬁé‘ aift ﬂﬁ@%ﬁsﬂnﬁtd @ mh. The aggregate
aroun fornmulated 1n a pH
COHtC@ﬂWlllﬁ@SWﬁaﬁdladldﬂ@Hbedéb@ive(see Mat eri al s) wer e added
and diluted with 15 demi neralized water (with a pH of

e R s T e B TR 20 2,

matrix and 0.1% (w v) protein and was spray-dried as
* Affgsond beck’alvpve swirsde aippsi ctation adf humild'ﬁp eantl #°Caffforced storage

tomzing air flowaf around 0.67 m/h. The regat e
syt e uBon s Forahe Hudindsd mpubhilioutid 69 Sidreuts.
foll ow ng aggregate contents were obtained for its

o AférainagRysthabinh ingbhd Rt %e@narw\a&ls & aOREQ, HeQORABN prepared
at 75%relative air humdity and 40C forced st or age

frem ghsirpgongtituted pawden had PW‘#)B@&H‘%%@gM%m t he
reconstituted powder had around 5. 7% aggregat es.
After one day's vacuum drying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 4.7% aqggregates. WO
2005/ 112892 72 FRUIAEHYOES 0048067/ vERPSP drying of a 9%
(Wv) LS55P 1 % (wv) Ig@ formulation 5 4.5 g LS55P
were di ssolved in gl‘swmvﬁggmfoﬁﬁﬁgtﬁﬁr alized water
(wth a pH of around 7.5) t he next step, around
4.6 M pure Ig@ wth a concentratlon of around 109
ng/mM fornulated in a pH 6 glycine-histidine buffer
(see Materials) were added and diluted with
0.25 gqﬁsysp%&aéldiséademtﬁéundw kil ll%}aﬁé d‘%@eﬁ%tﬁ g})H bfarbund 7.5). As
vol unme of . The thus obtalned so on nt al ne
the negfrstapn arognd 46( W m} plad Jlg bwith e cometirationand droj;%l 0z &)ng/ml fonnulated

. . Was S des v

in & B B el R R el VR w Bt g, ARREY alfcemersized

water &widh EQJH) ob dronBd |7 5)the adghe @ﬁﬁ@ ntlOThe fHusWtained solution contained
&8\§§ g ated as descri bed abov

aroun Ve w/‘% adjuvant or matrix and 9.5% (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 13.7% aggregates.
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The foll ow ng aggregate contents were obtained for its
storage stability: After one week's open storage at
75%relative air humdity and 40C (forced storage
stability), the solution prepared fromthe
wo 2008comet i t ut ed powder had areund 2. 3% aggr egair@®2005/d62306
After one day's equilibration and four weeks' dry
storage at 40C, the solution prepared from the
reconstituted powder had around 1.8% aggr egat es.
After one day's vacuumdrying and four weeks' dry
storage at 40C, the oI ut romthe
reconstituted p fwaaog?gﬁﬁ‘% (g'?‘ﬂgﬁ%gégr egat es.
Spray drying of a 6%(W/v) LS55P 4% (w v) 1gGL
formul ati on WO 200334 2%A83 1631 B&aht:ERD05/ 004806 3.0 ¢
LS55P were dissolved in around 15 m dem neralized
water (with a pH of around 7.5). As the next step,
around 19.45 m pure 1g@ with a concentration of
around 102.8 ng/m formulated in a pH 6
9.0 g DESSP W @issdli-el inQrdinl R0 nll Ie8inMaliesd whisd (mraqa}asﬁﬁgund 7.5). As
and diluted with dem neralized water (wth a
the ne] g @roRn 9. B anLboe AHovigh » SoncAmeuoRer erund 453 sl formulated
W}«gﬂ r \Y:
n a prir-gtk ;@fljggﬂgnl‘g&%}?é %e?:olt@[gt:%ﬁalg)n%{g}g/ dhef‘?gﬁﬁg&%d 1th demineralized
water dwih i df al@bmd/é S\uita h vamole efailioanl. (Tlhe dlj{dsowbeﬁlhedaiohmmn contained

ir flow of The a
aroun s 0 Gy Wil e s o B O (2108 o e 08 PR described
abovevaEH @Mléﬂxoﬁ@ﬁbﬁﬁﬁé H o an bRiifin ek QoRfakdied Of 6 mi/h.SThe aggregate
orage stability: After one week's open storage at

conter‘fB"%Pé’F%’c&a‘i?é a&ﬁ?“ﬁb‘fﬁ@i"ﬁ/ and 40C (forced storage 10
stability), the solution prepared fromthe
The fdlﬁwgsxggﬁ eht@doMONE Qerd 1hiRddGBI dorH0k AOFRGIAL es.
pray drying of a 4% (wv) LS55P 6% (vv/v) I gd
formulation 15 2.0 g LS55P were di ssolved in around 15

o Aflgr aentverki muopere gtorggeett {Rp trplativep pir dfunzidisyimed A0S . (forged storage

A B Y B o U B g s

pH 6 gl yci ne-histidine buffer (see Mat eri al s) were

- The Madd ol therpdwdet wesatbtanmined dedésoebellabged water (with a pH

of around 7.5) to a volunme of 50 m. The thus obtained

cont ai.n und 4% adj uvant or matrix

* ilcjiﬂg}%?h %WCﬁleFoﬁ%rlSHmX ‘é"assp%ﬁ dried as descri bed
The MMAD and FPF of the powder were determined as described above.

o The MMAD of the powder after spray drying was 4.3 pm, and the FPF was 15.9% in relation

to the powder capsule weight,
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25

descrifddb at 40C, the solution prepare

20 above with application of cylone | at an atom zing
air flow of around 0.67 nB/h. The aggregate content
was i nvestigated as descri bed above. The foll ow ng
aggregate contents were obtained for its storage

wo Bbahbdobty: After one week' s_.,0pen storage at 75%
relative air hunidity and 40C (forced st or agE&T/EP2005/004806
stability), the solution prepared fromthe
reconstituted powder had around 6.9% aggregates, 25
WO 2005/ 112892 74 PCT/ EP2005/ 004806 Spray drying of a
2.5% (W v) LS55P 7.5% (wv) 1g@ formulation 1.25 g
LS55P were di sgé’éﬂwwngnfaﬁﬁﬂmﬁv/ipcmphdgﬂhga@r alized
water (with a pH of around 7.5). As 5 the next step,

around 38.84 m pur C ncentratl on of
around 96. 55 rrg/m 1%3‘?"3?%‘3“%

gl yci ne-hi stidine buffer (see Mteri aI s) wer e added
and diluted with dem neralized water (with a pH of
around 7.5) to a volunme of 50 ml. The thus obt ai ned

6. t d 2. 5% (W t
G SO 0 R ek i e p—
in aroyad 4P it slgminehalized wateh (witph lpHa(Sﬂ @&n@h ﬂylﬂx@ﬁfe Aexﬁétgﬁ% ound 0.518
ml pu @@17‘% A % G sgl o &
ol QRgentr ré g ?ra‘é‘tde%ﬁ Sd‘ismg/@gcf@mnlé@e(hm(y\/}ﬂi 6 7g]}eme-hlst1d1ne
bufferf @bd maﬁgls;ag@ree&ﬁtes BQAMIBRY Svitked lﬂg}kﬁieﬁ‘%x?at{ro W %. ithe R of around

75)tstor€]& tablllty After one week's open s
& yPme Al S0dnly The meoatawd aﬂldtldm&n(témafcbz&dur&it DOAYR/v) adjuvant or

matriS4ndU, 19 (W) ok
I reconstolt(t u péj&go%gae 5I‘nsg’da aro %chgygg]ﬁ’&’%&&{’égphcwon of cylone
at aqut@nIZ@ﬁeald ﬁ?WSOK/&‘l@L k :d.?]ym?fg mﬁ& aé@%at%g&]ht?fgrfa{symvestlgated as
reconstituted powder had around 6.1 % aggr egat es.
Spray drying of a 1.0% (wv) LS55P 9.0% (wv) 1g9d
pray yrng g
The foflowing] aggicgate 26ntent5Gre@ JbBHRR PGS s@dré%%@tébﬁﬂ in_around 5
m dem nerallzed water (wth a pH o arou%d 7.5). As
around 41.43 m pure 1gE@ wth a

. Affehe next 8£
| cones n‘f’?egtsi Flo PLOEAE Ak o 586 reativeg i hufraditsu bad &6°C i(forged storage

stapitityd, Bk Yolutisr [
ad d’gd and di |%$§Jéé‘€mﬁ‘t5}ﬁ ﬂg’ﬁ%?tgfeﬁ?’e‘%@“\%&‘ 5?0“}%\9%%&%{38“65
of around 7.5) to a volunme of 50 m. The thus obtained

sol uti on cont ai ned
Spray drying of a 9% (w/v) Coupling Sugar

1% (w/v) IgG1 formulation

5.71 g Coupling Sugar-containing syrup (equivalent to 4.5 g Coupling Sugar) were dissolved in
around 40 ml demineralized water (with a pH of around 7.5). As the next step, around 4.6 ml
pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) were added and diluted with 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
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around 1.0% (w v) adjuvant or matrix and 9.0% (w v)
protein and was spray-dried as described WO
2005/ 112892 75 PCT/ EP2005/ 004806 above with
application of cylone I at an atom zing air flow of
wo20es/0u5d 0. 67 nB/h. The aggregate content WagT/EP2005/004806
i nvestigated as descri bed above. The follow ng
aggregate contents were obtained for its storage
at an Sdi@bizinigt 3t floAf bEErdAE OV kn’fh. Olﬂﬁnag%l'dgﬁﬁg&maint %0 investigated as
relative air humdity and 40C (forced storage 5
descrigedghioVs-t y) , the sol ution prepared fromthe
reconstituted powder had around 10. 8% aggr egat es.
The fdMolwGtg £ tggt@éoﬁteﬁ/t@%férﬂb@aﬁﬂédrfgr AGorh Qiabifagks’ dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 8. 0% aggregates. Spray
. A@q&rycprwgwgtfk’si ogcrg%o(a@e\@t TX63plativg a@ lﬁ%lgw wird |4@8§3 (forced storage
stab {t% h% 1919?11 I%re r&d {%‘é’?ﬁg retc?]nsgﬁlg%o 8%"/% gr %a@ r?rséu‘%ﬁg‘b /2 iégregates
t he next step, around 46.21 m pure 1g@ wth a
¢ Afarnaedsy atéquilibratfonaind doud wie@Rs’ Biryrgbake AtalONTy thd edutidnrprepared from
gH 6 gl ci ne- h| Stldl‘{nﬁ buyffer (see Materials) were
theraertsiired nevder had aifupA SehfsrreiSzed 15 water (with a
pH of around 7.5) to a volunme of 50 m. The thus
o ARDRIGAE ARG Sk 8RIEORdALREHecldr BYNEL Q%e'sa@&(OWt Vihe solution prepared
adj uvant or matrix and 9.5% (w v) protein and was
fr@pmye@mt@émnmm@g bpd eund 2bEvageteetps. appl i cati on of
cylone | at an atom zing air flow of around 0.67 nB/h.
The aggregate content was investigated as descri bed
above. The foll ow ng aggregate contents were obtai ned
for its stora%g stability: 20 After one week's open
storage at 75%praydaringef ab% (WiHiCerpingwganoC (for ced
storage stability), the solution prepared fromthe
reconstituted powd % aggregates. WO
2005/ 112892 76 PCT%&Q@%%% Zigfoi%&ﬁ ér ay drying of a
3.00% (W v) LS55P 0.33% (wv) Igd fornmulation 5 9.0 g
LS55P were dissolved in around 280 m dem neralized
water (with a pH of around 7.5). As the next step,

3.81 gZ(F(%&ﬁgg ?%?—g%&ﬁwg%%&%ﬂ%%%ﬂ? gﬁggﬁsﬂgﬁ%iﬁgaﬁfwerc dissolved in

' arouncgll@mil demineslizall watehwfither pI(Iwéerohhd 25). Assthe nertetepdaround 19.45 ml

pure 1389 Wil hI augoerl(cj:erMa'ilon 0 g}o%?lcrl qbﬁg mg/ml formulated in a pH 6 glycine-histidine

buffer (see Materials) were added and diluted with demincralized water (with a pH of around

7.5) to a volume of 50 ml. The thus obtained solution contained around 6% (w/v) adjuvant or
matrix and 4% (w/v) protein and was spray-dried as described above with application of cylone 1
at an atomizing air flow of around 0.67 m’/h. The aggregate content was investigated as

described above.
The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 5.0% aggregates.
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water (wth a pH of around 7.5) to a volune of 300 m.
The thus obtained solution contained around 3.0%
(wv) adjuvant or matrix and 0.33% (W v) protein and
was spray-dried as described 10 above with application
wo20f/1eyhone 11 at an atom zing air flow of ar@yngddsfbsos
nB8/ h. The aggregate content was investigated as
descri bed above. The foll owi ng aggregate contents were
obtained for its storage stability: After one week's
open storage at 75%relative air hum dity and 40C

(forced stora ity e.So on pr epar ed
fromthe r eco%é’far%‘{ﬂf’é‘& 056\‘)124‘&"/{3&?“8 35. 0%
aggregates. 15 The MVD of the powder was determ ned
as descri bed above. 6%TM\/&M@ imbtlbgopowder after spray
drying was 2.9 m The D and FPF of the powder were
deternm ned as descri bed above. The MVAD of the powder
after spray drying was 4.3 m and the FPF was 15.9%in
relation to the powder capsule weight. 20 WO

2.54 @@&Eﬁlﬁaé 28 cZKtaHﬁH_g[ W%ﬁﬂ%&qé 2. CSQC@NplﬁngSdﬁgr)%er@dlssolved in

I ng Sugar 0.1 % formul ation

aroung 13 mi oyt G ados PBGEEM D) 954- e et afoupd 29.15 1l

. pure I%gl Ln\%rl gig rﬁgcr:]eeg?lgﬁ%)ﬂz g% \%g?iz)[ )n(gy;ﬁlrfﬁmgulét Vz?gl-l 8 L%g%/eo @?tgdme buffer

(see I\Mexiaﬂtf) wwee(addsdi end dﬂmteau wikh @emir@raliatd wuuee(\hgﬁa pHwiftakouad 7.5) to a

ntr nof ar d.96.55.ny/ m fo a pH.
vl o 30 B B 0k Pl S comitn stpmod i) it feBepix and
6% (vRyl pﬂjtéulﬂtaﬁdj W%tsbra@ﬁﬁcleﬂafsadeb@rﬂiéd W@&@r w{tHVl Eﬂi@tl@lﬂo@fcylone I at an
ar ound a vol u of 50 . The thus obtai ned

atomizpg atrufbw @6?11103!141 8&7amdh nﬂh@a@%g@w GPptest May Artestigatedps described
matrix and 0.1% (W v) protein and was spray-dried as
descrl bed above with application of cylone | at an
atom zing air flow of around 0.67 nB/h. The aggregate
The follominerageieaste conterts wgee abthings! forissdoragredabdlityve. The

foll owi ng aggregate contents were obtained for its
) Af’sdrowmgwed@abpd:ﬂ IstprageAdtt 1% anlative ale' lsmapigy aﬁdoﬁk()&@e(fm’ced storage

i) eSS Bty B 08 G A% s

reconstituted powder had around 14. 9% aggr egat es.

above

Spray drying of a 2,5% (w/v) Coupling Sugar

7.5% (w/v) IgG1 formulation

1.59 g Coupling Sugar-containing syrup (equivalent to 1.250 g Coupling Sugar) was dissolved in
around 8 ml demineralized water (with a pH of around 7.5). As the next step, around 38.84 ml
pure IgGl with a concentration of around 96.56 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) were added and diluted with demineralized water (with a pH of around
7.5) to a volume of 50 mi. The thus obtained solution contained around 2.5% {w/v) adjuvant or

matrix and 7.5% (w/v) protein and was spray-dried as described above with application of cylone
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Spray drying of a 9% (w v) Coupling Sugar 1% (w v)
lgd formulation 20 5.71 g Coupling Sugar-containing
syrup (equivalent to 4.5 g Coupling Sugar) were
di ssolved in around 40 M dem neralized water (with a
wo 2004 10do2ar ound 7.5). As the ngxt step, ar Oundvc‘i’feﬁzoﬁifomsos
pure 1gGlL with a concentration of around 109 ny/
formulated in a pH 6 glycine-histidine buffer (see
I at alvbdt@hizilgSdir Weteoa@dasd amd Mi/hUuTRe adirbdhid epftaRNads ﬁleéi;tlgatcd as

(wth a pH of around 7.5) to a volune of 50
descn%%?ﬁﬁs obt ai ned sol ution contai ned around 9%(vv/v)

adjuvant or 25 matrix and 1% (w v) protein and was

| The fo‘ilé%ig %Ffeg\oe RdntdQs %}e%@al@a%ﬁté’gt$rg%@§?éyllht ation of

cyl one 2005/ 112892 78 PCT/ EP2005/ 004806 at an
atom zin alr flow of around 0.67 nB8/h. The a %ate
»  Algrnenveskds obey sordegaatethlagelaties eiri veddigh avéd 4 %%t‘le{ rced storage
stefb? t#/ amg @gltl.zgglgfr%?zﬁ'&? frﬁ\%ﬂﬁc re%g'nsyxﬁllie% %Qvtdgﬁ lpa%%réu%d ll()tSSA) zttggregates
75% reI ative air humdity and 4OC (forced storage 5
stability), the solution prepared fromthe
reconstituted powder had around 4.9% aggr egat es.

Storage at acwe st atbR CxPCa e siER "  ne ¥

reconstituted powder had around 3. 2% aggr egat es.
After one day's vag2Ounwdv)\pGy fandladtionr weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 2.1 % aggregates. 10
Spray drying of a 6% (w v) Coupling Sugar 4% (wW V)
IgGL formulation 3.81 g Coupling Sugar-containing
0.653 gylouplingsinghwvaintaiting syrBp (bqgw@hnﬂbiOrf@ Slgaling Begar) was dissolved in

RN XTI MU T T A

pure Ié@l 4&5thrﬂ conRéttfitibl G aliuhdd 98.56 Qﬁﬁ[‘?&rﬁhla@é@l @fa ?Hcﬁuélﬁicme -histidine
ng/d fornulated in a ci ne- hi stidi ne

buffertiﬁﬁ@fl‘é[ater(le@ewmtaéﬁ%m d\l\m%wab d@@ll@rﬁirzad wigtes dwith tarpH of around
7.5) todrue 10k 6¥ 5%%9#@ @Ee& %Ed gcbﬁ’tﬂnocf ﬁfr%ﬁ r%ﬁjounz 15@% t(&’/Ivﬁ acé]uvant or

une O tal ne ution contal
matr}xamd Gl 69/4) pubte)n @] wasaptayalried anderscmbedraﬂowé’/b/(thvhp@hcatlon of cylone

I at mgﬁgqn?l%zgg ?agrgﬂ(\é\es rgﬁ%l ﬁébedsfﬁa S’l‘lgeeggcg%g% tgen\{ was 1tngest1gated 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 13.1% aggregates.
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20 at an atom zing air flow of around 0.67 nB/h. The
aggregate content was investigated as described
above. - The follow ng aggregate contents were
obtained for its storage stability: After one week's

wo200pensmt orage at 75% relativg air humdity argd/reéos/004806
(forced storage stability), the solution prepared
fromthe reconstituted powder had around 5. 0%
aggregates. WD 2005/112892 79 PCT/ EP2005/ 004806 Spr ay
drying of a 4% (w'v) Coupling Sugar 6% (wv) Igd
formulation 5,2.5 URJ, J Sygar.- cqnt aini ng syrup
(equi val ent t@rﬁY%@&&W ﬁ‘g"éﬁg‘mh?g%égaé Sgi ssol ved in
around 15 m dem neralized water (wth a pH of around
7.5). As the next stgpw/ \I@NBr@Aadsh M pure 1gGL
wWith a concentration of around x ng/m fornulated in a
pH 6 gl ycine-histidine buffer (see Materials) were
added and diluted with dem neralized water (with a pH
of around 7.5) to a volune of 50 ml. The thus

5.86 ling Jusd SlohRhi | eesivaERUe d. 50 &uplig Saghrsy aRke dissolved
gﬁéﬁ&at% xg{gnd 10 G%Wvgéqpr otein aﬁ% V\d/zgﬂ; %prgdytszr'

d
in arogad Yk Aepimeralitrgieatel (ithaappt pEaropish’-8F Asyihonext stepy arepd 4.6 ml
pure BEI WA B gcoﬂécﬁ‘ltrgﬂid?lv\bpgméﬁcfp gﬂ?j a%/xﬁﬁfogigglgted Ehe pg %} E@@ﬁl@-histidine

content was | nvestlgate Scri above.
bufferf (s¢d Wateriglshygreegdte and dilerd svithalemindosleieh edhtdrdwithtaspH of around

st orage iy, After one week's.open st e at ..
7.5) 15 B3RER 1 ok TRl o e SRS p Rl i U SPRGE T g or
matrixsdndldi%h (w/y) proteirariiobastspeay-diie@ pad@dribddbold@ith application of cylone I
reconstituted ptovvder had around 9. 9% aggregates. | .
at an gipmyzing 4 Jlgwopt gropnd of.¢7,mih. Ade ReerrgaiSutpMent way, pypstigated as
describ@@bolOr mul ation 20 1.59 g Coupling Sugar-containing
syrup (equivalent to 1.250 g Coupling Sugar) was
di ssolved in around 8 m dem neralized water (with a
The followéte agergnid contsnts waes qbtrinaddin itsstterpee sighilitid 38. 84 i
pure 1gd with a concentration of around 96.56 ng/m

r mul [ | yeG) i St i.di - o
AT, s [Bof oRipg8 A7k A bl iRai? hd 076 @ced storage
stabelity) thewbluhiomaprephred framabeutconstibjedtpowdentald an@indfs. 480 agdregates.
The t hus obtai ned sol uti on contained around 2.5% (W v)
adjuvant or 25 matrix and 7.5% (w v) protein and was
spray-dried as descri bed above with application of
cyl one
2.0.0 FExample 2

Spray drying of an 8% (w/v) trehalose 1% (w/v) L-isoleucine

1% (w/v) IgG1 formulation

4.0 g trehalose and 0.5 g L-isoleucine were dissolved in around 40 ml demineralized water (with
a pH of around 7.5) in an ultrasonic bath. As the next step, around 4.6 ml pure IgG1 with a
concentration of around 109 mg/m! formulated in a pH 6 glycine-histidine buffer (see Materials)

were added and diluted with demineralized water (with a pH of around 7.5) to a volume of 50
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WD 2005/ 112892 80 PCT/ EP2005/ 004806 | at an atom zi ng
air flow of around 0.67 n8/h. The aggregate content
was i nvestigated as described above. The foll ow ng
aggregate contents were obtained for its storage

wozoo%h bjity: After one week'ss open storage pér@adhso04s06

tlve air humdity and ZTOC (forced storage 5

stabl lity), the solution prepared fromthe

ml., THeetﬁﬁ’{‘%t'aﬁ'H& @Quﬁ&i’\’g&{tmﬁ@jm@ﬁlw oel E‘v@v)g?{ﬂ el 88 #Haft and 1% (W/v)
Spray drying o % (W v) CouplingSugar 9.0% (wWv

proteirl g@ W#Smpmyl-chmd@ﬁ dmnbedss@vg “ahlﬁwmhwglos@é ayloeohatanritongzing air

flow 0@%8%% é}@ﬁ | }genz%gélt"egatg Cg q:erg was Iil e\;,egtllg% gg %E%Crlg\&sabﬂ}’% a

pH of around 7.5). As the next step, around 41.43 m

o AfRHroRe gk sWobdn ﬁoﬁg@&ﬁﬁﬁf/catéiﬁtvwiir dnotidic &ﬁl 56" Qrgbrded storage
fornulated in a pH 6 gl ycine- hIStIdIE g é?;

Stah)é‘f@rﬁhaﬁ%l)““?ﬁé?@aé i feqPmFtpied PR PadAroHE ggeregates.

water (wwth a pH of around 7.5) to a volune of 50 m.
The thus obtai ned sol ution contai ned around 1. 0% (W v)
adj uvant or 15 matrix and 9 O%(vv/v) protei n and was
spray-dried as descril b &P lic¢ Eflon of
cyl one Sprayfryiag oje 8ﬁﬁﬁn(wév)alr5r90¥’|oo’\§/tb /‘é)rlo'b%? upyng 7
nB8/ h. The aggregate content was investigated as
described above. fhef QA YEGIdoRagsRAAt € contents were
obtained for its storage stability: After one week's
open storage at 75%relative air humdity and 40C
(forced storage 20 stability), the solution prepared
fromthe reconstituted powder had around 13.1 %

40¢g L@@P a8&@b %@ 2 I\/\Qol%gaﬁé W&o dd Eﬁ%\ﬁﬁmt}ﬁm&&%hz&m@a (with

dryi ng of 9% (w v) Coupling Sugar S 1% (w v)
a pH kot Don 28 @r@@nxg b@buﬁs ithignst giap, B0 %@%mhgurwsﬁb with 2

l er (sce
‘Concer}(tﬁ‘ gll?\(; n%g'ﬂff gpﬁéeng Rera hlg 4 108" }?)6 cﬁle%s?tﬁl?i o Bfffer (

Wat er
Matenalsp W&fb ddde)l .andsiilnted \meh(ﬁeminemhzeﬁ wated (4ith aan of wraund 7.5) to a

vt 3F ISR G BB B3 o Tl s o e

and 0.383} %)’v?bﬁ?telﬂgﬁ@“@ﬁﬂﬁ@ - 1 debirded Whdvie vel@appEEation 2€ dylone I at

H of around 7.5) to a volune of 50 bed
an atomiz@lg mﬁowmfarwedl 03 Imuih- dke @aeregate sonterr 5 dll“@%&aéﬁﬁﬁ describe

adj uvant or
above.

~ The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 0.7% aggregates.

¢ After 1 and 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 0.7% and 1.0% aggregates respectively.

e After 1 and 3 months’ storage at 25°C (3 months’ stability), the solution prepared. from the
reconstituted powder had around 0.8% and 1.1% aggregates respectively.
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10 matrix and 1% (wv) protein and was 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
content was investigated as described above. The

WO 205{7’}15@3"' ng aggregate contents were obtained PTE%PioBs?emsos
storage stability: After one week's open storage at
75% relative air humdity and 40C (forced storage 15

bi | h t i [ red f.r. :
» AR Bk R 40 CPEREE e lBTe Sujonpropared from the
recmbtitOteEyaniirdad alophdng. 68y anidrigl % hg@egabdoréspeativelyr ehal ose

1% (W v) L-isoleucine 1% (wWv) 1gGL fornulation 20

: al.gse and 0.5 L-.i spl euci ne re di ssol ved
he MigRohst 5 R BiipoRf vie? dfe e aslarerit e bt o
around 7.5) in an ultrasonic bath. As the next step,
o TIRINMAD 4f the Pbwiitafied Paly dbihh was 78QRE 2AE HRIFPFWa(28.1% in relation
around 109 ng/nl fornulated in a pH 6
to giojpovider ¢epsle weight: buf fer (see Materials) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a volune of 50 WD 2005/112892 82
PCT/ EP2005/ 004806 m . The thus obtai ned sol ution
cont ai ned around 9% (w v) adjuvant or matrix and 1%
(W v) piorayidnying af wedY A kSert b (wév)delselepsiedd above
with application of cylone | at an atom zing air flow
of around 0.67 nB/ he r fHontent was
I nvestigated as degk?ﬁﬁga a J@g@hgﬁﬁﬁer one week's
open storage at 75%relative air humdity and 40C
(forced storage 5 stability), the solution prepared
fromthe reconstituted powder had around 22.2%

S_, . i . 0, . th
400 OSFR 830 0 SRORAHE XA o ASUAN 1) a5AIR Rl o
a pH of &69@P7.anth fh Blragpnic ball sudienexingrer abuwddl. ekl pare 1gG1 with a
around 140 eni ali.zed. water. (w.th . .a.. .
concef§anat 70859 105 T PRUBRY i DRttt SNl R it o Moteria
were &1ded 8R4 dih6d with demirerdlgéd watek (with a pBheaburat 7.6Nt00f volume of 50
around 102.8 /M forrmulated in a

H 6 . )
ml. The {hep wbtaiiedtsobitine cwupmed aped 9‘VM£W€/5ia§1"§7n‘v6€ rmatgy fad 1% (wWiv)
. r | . .. .
o3 ) S0 SR bl e e o o o
flow o atound 0,67 ot The eghregatasodied; Oainyastigytedialj deseribed ghove.
mat ri x

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 5.5% aggregates.

o After one day’s equilibration and four weeks’ dry storage at 40°C, the solution prepared from

the reconstituted powder had around 1.8% aggregates.

e After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared

from the reconstituted powder had around 1.8% aggregates.
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15 and 0.33% (W v) protein and was spray-dried as
descri bed above with application of cylone Il at an
atom zing air flow of around 0.67 nB/h. The aggregate
content was investigated as descri bed above. The

followi ng aggregate contents were obtained_f '
WOZOQ?L?%@L stability: After offe. week's open 1’5?)5?%?@5200%%06
75% relative air humdity and 40C (forced storage 20
stability), the solution prepared fromthe
reconstituted powder had around 0. 7% aggr egat es.
After 1 and 3 nonths' storage at 2-8C (3 nonths'
st abi | i 8prpy dityire @l 2A46% tw/py BREPa3 ¥ Gwiv) hasoleucine
reconstituted powder had around 0.7% and 1.0%
aggregat es respect| . fi.er 1 and 3 nonths'
storage at 25C (3 %ﬁf’%‘gﬁv)g@bﬁgmnfl%@ the solution
prepared fromthe reconstituted powder had around

0.8%and 1.1 % aggregates respectively. WO 2005/112892
83 PCT/ EP2005/ 004806 After 1 and 3 nonths' storage at

5.0 8 EREP P RLO R AR SR K A o8 AR BT (wih

pH oP@SIRDAEE S be IMeHbHY Hath. AEh@e %Dstgﬂdar&ﬁ’ﬂ of hihgure IgGl with a
powder were determ ned as descri bed above. The

. MVAD
concepffationeofpained 182 Semespl Mrwiajadng warH 70 Elyginchisfidipge buffer (see

O ' : r
Vit 8 o 8 Sl 04y L) S5 WA PR 79 s
volumee-of 60 mili diheehusiol dingd\splutigGtorftonei dranridoiVe (@/vA adjovagt or matrix and
o P_and 0..,50 L-i sol,euci ne r.e dissolved.in arqund
033045} o ety R ST S i R of YR ot an
atomiiflg @it flowt 6ASRAKE OfEFt 1 /h.ABhet Si@rdpet conicRD was iuestifakd G described
m pure 1gGL with a concentration of around 109 nglm
abovet orpul ated in a pH 6 gl yci ne-histidine buffer (see
Materials) were added and diluted with dem neralized

ARBL & GMALD oBePlFioPige 25OWU rdafe bR Run¥iBity MRd A0° S Qforbdd: storage
The thus obtained sol ution contained around 9% (W v)

stabiljty)v thatsolufiompreparzd fon thesecoustituteipomder kadrareind 5@%s aggregates.

spray-dried as descri bed above with application of

. Ai?%l/lga{}ﬁ Im@ﬁth@'”stcﬁ%?erqtzf-% irrrlontﬁsl’ gi}ﬁlbfﬂft ia{g}fg;ég%tig% Slyepared from the

€ aggregate content was inve
recbastitticd powadrdé arovAd 1 684 appeepueekespectpen. st orage at 75%
relative air humdity and 40C (forced storage

L R DA

reconstituted powder had around 1.6% and 1.8% aggregates respectively.

e After 1 and 3 months’ storage at 40°C (3 months’ stability), the solution prepared from the
reconstituted powder had around 1.6% and 1.8% aggregates respectively. '

The MMAD and FPF of the powder were determined as described above.

o The MMAD of the powder after spray drying was 4.9 um, and the FPF was 34.7% in relation

to the powder capsule weight,
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After one day's equilibration and four weeks' dry
storage at 40C, the solution prepared from 20 the
reconstituted powder had around 1.8% aggr egat es.

After one day's vacuum drying and four weeks' dry

e at 40C, the solutio prepared fro
Wozoﬁgé@é%gt i tuted powder had around 1. 8% aggr e%{f@?“%“g%
2005/ 112892 84 PCT/ EP2005/ 004806 Spray drying of a

2 SO TR S P AT S

vvere d| ssol ved in around 280 m dem neralized water
(with a pH of aroul¥d(W/vbJgGInfoanulatidr asoni ¢ bath. As
the next step, around 9.7 m pure Ig@ wth a
concentration of around 102.8 ng/m fornulated in a pH
6 glycine-histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
5.08 Q&uﬂﬁg?S@r—tmtanlngmlympie(equinvzﬁélﬁ o1 4.0 Ei’@oﬁpﬂmg Sopdrpiane€.50 g L-

xsoleugloﬁa l\';vtf!f;o% sggv%td ?b\ﬁ(e?qug ?@fb'lfﬂ %ﬁ o ga\?ﬂl%% wgﬁ: g\g;ﬂﬂ gcpfgl?ound XI.S) in an

ultras6188 B4th hed iR bRyEsidy, biduad Bl60 Qxﬂt]iu%l_/g@fl With @6ndehtralonaf around 109
atom zing air f1 ow of around nB8/ h. The a(? regat e
C

mg/mbigrnaated wag PHvEyeinghisddinabufis {rociMaerialapoyea si\ﬂ@fédﬂuted with
denﬁng%gz%gﬁéls r Cgﬁ(}pﬁ LOLAGS #6 %5&/?({1!?1{1?& ;f(ﬁm"fl Wdﬂ*’tatnyed solution

storage ut I on
contaipede panad 9% Gwiv) hduvant on saatmmhmbl 1pfo(wtey piwdn and e spra9dried as
, regat €s. 5. After, 1 nont hs'. storage a G
descriPALRHEHE R awplirioh o fYiote R G g e ey B AppSho 7.8 m. The
aggregaBCEnnt Wad Riedtione@ss deadibad abid, 1. 6% aggr egat es
respectively. After 1 and 3 nonths' storage at 25C (3

months' stability), the_ solution prepared fromt ?
o AlEcORsTEEkS @aerpétyfaa%e HalParekative pirchradiy pngof0’C (forced storage

sta@ﬁg?)eﬂﬂtsSﬁmBﬁ%féF&{:& E@Jn%{lthe re@éﬂsgfutl L e?’]%e A ARG '7.1% aggregates.

age at sta ol ution
prepared fromthe 20 reconstituted powder had around
 Afler@9s dmds equ8libraiigr anddowrsvacks gecstomage ¢ 40TG.ghosimicumepared from

FPF o erni n d as descri bed above.
theﬁ% m%e&&%ﬁegﬂ ﬁzdﬁ} eggr%%a |y drying was 4.9 m
and the FPF was 34.7%in relation to the powder
o  Aftpadldayweiaghiim dM2AHASHI1RE8AR° 8y MeragER2A06/ (ho48RGion prepared

from the reconstituted powder had around 1.1% aggregates.

Spray drying of an 8% (w/v) Coupling Sugar S 1% (w/v) L-isoleucine

1% (w/v) IgG1 formulation

5.21 g Coupling Sugar S-containing syrup (equivalent to 4.0 g Coupling Sugar S) and 0.50 g L-
isoleucine were dissolved in around 40 ml demineralized water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, around 4.60 ml pure IgG1l with a concentration of around 109

mg/ml formulated in a pH 6 glycine-histidine buffer (see Materials) were added and diluted with
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Spray drying of an 8% (w v) Coupling Sugar 1% (w v)

L-isoleucine 1% (wv) 1gG 1 fornmulation 5.08 g

Coupl i ng Sugar-contai ning syrup (equivalent to 4.0 g

Coupling Sugar) and 0.50 g L- 5 isoleucine were

' ved in around 40 m d neral i zed wat i
Wozdélgﬁlégézar ound 7.5) in an ?{nasoni c bat h. @&F%%MO%&?%G

step, around 4.60 m pure IgGI vvith a concentration of

cemiSF T oy P LB PT84 RuPuP L Poyot g e sotin

contammﬂ actiuhdit9d (wiv) ladjudantion eimhx Ztﬁdi 19@ter) prdtdil ad s @pray-dried as

a vol.u 50 m ., The t bt ai
descriped E‘TQVBH‘“&‘)&S’HP ICAlqR 8T & qea'ﬂﬁquatg%a(wv)ngaaaﬁ H%ﬁ ar@fﬂlfﬂﬁg? m/h. The
aggre@diélcdatent Way invENtighell Bs ARchiMasbeRs ay-dried as 10
descri bed above with application of cylone I at an
atom zing air flow of around 0.67 nB/h. The aggregate
*  ARYnernveols opav striggattePlasrchitive ralrbbtdméby)wed 40 t(&grced storage
: L .75 ative
w0 S PR B BRI G M A dresates.
prepared fromthe reconstituted powder had around 7.1
% aggregates. After one day's equilibration and four
weeks' dry storage at 40C, the solution prepared from
15 the reconstituted %oa\geEgadle{ound 2.5%
aggregates. After one€ 'day' SHBEum dryi ng and four
weeks' dry storage at 40C, the solution prepared from
t he recorfBpriytdryiad ofodtbew/ Hacthalosutd (d/iv) Limglinegat es.
Spray drying of an 8% (w v) Coupling Sugar S 1% (w V)
L-isol eucine 20 1%, rrul ation 5.21 ¢
Coupl i ng Sugar S—cor{ég%}{' %&C%Fﬂ'g %’qw valent to 4.0 ¢
Coupling Sugar S) and 0.50 g L- isoleucine were
di ssolved in around 40 mM dem neralized water (with a
pH of around 7.5) in an wultrasonic bath. As the next

r .60 .m..pure 1gd with a concentration.o
150 & BRior? 108 "I ko i B 4 G B @Rk water
(with gbl;laif amuhd 315) ¢ :ﬁﬁzlb&kfoﬁﬁﬂ)a(hsﬁg thdateRt dte), Spouné UG mlddeeigGl with a
d dil uted 200 /112892 86 PCT/ EP2005/ 004806

Conce‘&&ﬁlioﬂ &f sqop%m%ﬁsfé& HedinPid o ehycinsriistiding bufigr (see Materials)
were d&ﬁl:d‘ﬁ?d @iﬁutépwml de%ﬁl%rath%‘cﬁw%&} alaed p?loﬁl)f‘%rblﬂ{?l 7. %taaél&%ﬁe of 50

around 9% (w/ v) adjuvant or matrix and 1% (w'V
ml. Thy dpe |0htam¢d smh@os geetyineit arund % Ges radjueehtawona;nwanﬁ 1% (w/v)

proteu?glm {vgsa%# %’;—d% %ycie%%eél gg%vre:\glg?épo ?8?1 %Oélgqfa \Xg ne I a¥van atomizing air

flow of amaﬁd 0.§aneth. The stasanichedealoasdnvestigated 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 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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5 After one week's open storage at 75%relative air
hum dity and 40C (forced storage stability), the
solution prepared fromthe reconstituted powder had
around 6. 8% aggregates. 3.0.0 Exanple 3 Spray drying
% (W v) trehal ose 6% (wv) L-citrulli 9
WO20?§/ 1\?/%92 gd fornulation 1.50'g trehal ose angegﬁ%&é&@%
L-citrulline were dissolved in around 40 m

50 SRR I SR el By i

pH ofl @@indW.5hingan clovaseid bahi AR tlef nat etepdardO@] 4G0Omhl pure I1gG1 with a

concelayga{tigg !oggrggncilgog%%l g%rgrléﬁeﬁl igl-agli!) fglt I pq%-lgﬁlfdfm%rbugfsel? (esee Materials)
were &8 B A& E WAt R Inctalizdd wateP vl a HWMBouhdS).5)1t8 adolume of 50
volume of 50 ml. The thus obtained solution contained
ml. The Byp@bBicd wolpjiomgputviapd aundndly (w/vandiugsm onmpgirix and 1% (w/v)
- S - dr X : e N
proteif 8} DAl SR AbeAL0ER 0 SEREUIREH SRRV Tl Somizing air
flow ol oundl0,67 &7/hnBhdaggihateaggieppaisanaangant aswasribed above.
i nvestigated as descri bed above. After one week's
en storage at 75%relgtjve air humidity a
o ARE GRECHSTO PR S1OBE° G ah ITIgITe FRAEBTEY i IBrepiipied storaze
stab{IRP) 1@ RoluB&PREHdrbd & tIRONERsHARM pdivabiAd arcdid 2.9% aggregates.
aggregates. Spray drying of a 3% (w v) LS55P 6% (w' V)
L-citrulline 1% (wyv) 1gG formulation WO 2005/112892
o Afgy opinirandirgpngoe four 5eeks’ dosspragama 467 dhgpolution prepared from
- Citr [ ' lov ' ound 40 m
t g?ﬁ&&ﬁg@gdiﬂggg%tﬁggd \cjlviqtgh/oeg\Igér ?{S)'f around 7.5) in an
ul trasonic bath. As the next step, around 4.60 nl pure
o AftegGhe diy’h vacuugodryergt andtfoonwedks adnyustatage08 4997 rthe solution prepared

f | at [ H, 6, gl ycj hes hi sti di buf f
B e o b s e o6 zec
water (with a pH of around 7.5) to a volune of 50 5

m . The thus obtained solution contained around 9%
(wv) adjuvant or matrix and 1% (wv) protein and was

spray-dried gs.descrjbed ve. Wit h i cati.on of

ool one 1 Sey B S o Ry A PP e R R o7

nB/ h. The aggregate content was investigated as

descri bed above. AR ev/vpRGivieskilaicapen storage at 75%
relative air humdity and 40C (forced storage
stability), the solution prepared fromthe
reconstituted powder had around 2.9% aggregates. 10
After one day's equilibration and four weeks' dry

1.91 gsCouiag Stigardéfatainibg sgimb Ubquival@tapdred Coupling Sugar) and 3.00 g L-
citrulline were dissolved in around 40 ml demineralized water (with a pH of around 7.5) in an
ultrasonic bath. As the next step, around 4.60 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,
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the reconstituted powder had around 1.8% aggr egat es.
After one day's vacuumdrying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 1.3% aggregates. 15
,drying of a 3% (wv) upl i ng Sugar @2

woz lrl ruI line 1% (wv) Igd g?or mul ati on 1. g(f‘f/gPZOOSIOMSOG

Coupl i ng Sugar-contai ni ng syrup (eqU| valent to 1.5 ¢
upl.i 3 0 | 0
* 1%?sésﬂgl ‘El}eé(%J %S%I)r 8%&%‘31?60%1/95&1%1%& albl}uze %\/\é\aﬁc{ego(cvm({oﬁceg storage
stgpHitp)f tharselutich prefgred fioi@nhe 2Eonistituted powider Hadafound\3.9thapgregates.

next step, around 4.60 m pure Igd with a

once trat| of arqund 109 m for t ed 'n
« Alrogs - soauitariog aﬂgfq%w&e@egpw.’réﬁ fﬁmé)f? soliligh affpared from
th@ﬁ@orﬁtﬂuwdgﬂw%xtﬂhd B Al ﬁ%@&%g%@éitc‘é@t er (with a IOH of
. around to a vol une of . The thus obtai ned

sol ution contained around 9% (wv) adjuvant or matrix
. Af&iﬁ @ng gy fvequupy dvisigrend feunisecks pluyystatageedt 495C, the selvtiqreprepared

d t an atom zing air
%&ﬁ%"%gﬁ‘gﬁ‘ﬁﬁs‘g&gi}]“%}“ ﬁﬁd %A’Q‘l@grgé agsgr egat e content
was investigated as descri bed above. WD 2005/112892 88

PCT/ EP2005/ 004806 After one week's open storage at
75% rel ative ai r hum di ty and 40C (forced storage

stabilit the.. .

reconst |S¥’)a{ye &géé?@/ gf;oglgﬂoge%‘ %g/é) %’ gﬂg“glé%‘ e

After one day' s equi | i brat| on and four weeks' dry
storage at 40C, thd%0V/utigoi fomepgatroad from the
reconstituted powder had around 1.4% aggregates. 5
After one day's vacuum drying and four weeks' dry
storage at 40C, the solution prepared fromthe
reconstituted powder had around 1.3% aggregates. Spray

1.95 gcﬁ‘quipling Bigaa Sa¥miawing syBouieningeBugdrs $CoplingSugaut) andd.00 g L-

cimliag it st 12 oA (qeh SRranteiied vl B pRgoEh 1 in ao

ultrasoﬁ)c lﬁiﬁﬂ A% 0 néikt lstepchlbﬁﬂﬂ 4 b0l \WareSlgCil SHied ¥ eshcbitrativn lcbﬂ ground 109
demineral i zed wat er (with a_pH of around 7.

my/mIrmiiateq Bl 6 Sharhe: hisitoneties ee Slastals) sgrdad o ilued with
demln%ﬁz%dlvga%r Wﬂh R éﬁ-l ﬁf’%&ﬁ‘[ﬂt’f §‘)t tb %Woﬂfm%%l 199 thdg%mned solution

mul at e gl'yci‘ne-histidine buffer (see
containvddt arpural 9% (\m,‘v)eachui@ad omnwtrik angdt £ (wi/v)hprotein 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 3.1% aggregates.

4.0.0 Example 4
Spray drying of a 2.66% (w/v) trehalose 0.33% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation
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15 dem neralized water (with a pH of around 7.5) to a
vol une 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
lLpcation of cylone | at an atom zing air

“K)Xﬁggﬁh% 0. 67 nB/h. The aggr€gate content mdgﬁﬁﬁﬁh§%mmos
i nvestigated as descri bed above. After one week's
open storage at 75%relative air humdity and 40C
(forced storage 20 stability), the solution prepared
fromthe reconstituted powder had around 3.1 %

8.0 ¢ agui@gatd$ g tridsdlewdinExanpdiesoliveSpin apund $80hgl ddmiaeralif6 Water (with

« oM phiiind 533 T 8 Rrpsebieding Aoy o st 1230 ml pike 161 with
concefeadtl BP0 ARMAA RS %1g$llng forhRRRALPSE APH b %gcme—hlstldme buffer (see

tri-isol eucine were dissolved in around

Matergpdghi wiase adfledeandadifused Wt%mllwr@iﬂe@ﬂvaémdm@ @7 pH) ofj groupd 7.5) to a

volunltJéL(}rf g’:@? g@ 'thaqﬁﬂ§g1obtfﬁedt s'&ﬁmﬁﬁ é{)ntgﬁlgcp ind 37 gw}té g gvmt ?Hnatnx and

concentrati on of
0.33% (W/njjbmtedid andnwas gpirhy6drgidyasidesoribed hbainewaﬁbmfphwtm@sxﬁ ey]Bne IT at an
terials) .were. added; diluted with dem, nerali

atomigige gix G5 OF a@ﬂﬂ@ﬁ GYBuiks ageEgEate captent e, HBRGFEISgGS described
abovel . The thus obtai ned sol uti on contained around 3%

(wv) adjuvant or matrix and 0.33% (w v) protein and

was spray Jdried as described above with application of
o Afigr| ene Werk atopgh stosagsnitz71vg slakive agwheniddy Gud 0400C giforced storage

84D LGRS SRRl LR B850 o e
75% relative air humdity and 40C (forced storage

stability), the solution prepared fromthe
reconstituted pomder had around 26. 7% aggr egat es.

Spr ay fal V)
T o) < OPE AR o ZeDp L g DR R )
raffinose and 1 g tr|-|soleu0|ne were dissolved in
around 140 m deni hdPalwireteGlafosmulgtipn h  a pH of
around 7.5) in an ultrasonic bath. As the next step,
around 4.87 m pure Igd@ with a concentration of
around 102.8 ng/m formulated in a pH 6
gl yci ne-histidine buffer (see Materials) were added
8.0 g fighode but bg tijitoteudimmivees dibsobved imatognd (4% whdemipgtalifed water (with
ound

a pH 3f 230Sa Z 5?)m 4 uffrasonic bath. As the next step, around 4.87 ml pure IgG1 with a

concentration of around 102.8 mg/ml formulated in a pH 6 glycine-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.

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.
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20 volume of 300 m . The thus obtained sol ution
contai ned around 3% (w v) adjuvant or matrix and
0.33% (W v) protein and was spray-dried as descri bed
above with application of cylone Il at an atom zi ng
air flow of around 0.67 nB8/h. The aggregate cont

WO %% %vest i gated as descri b&dd above. Afté’rCT@ﬁ@WOO“SOG
week' s open storage at 75% relative air hum dlty and

40C (forcgd stora 2 api ] i , ot esol

pr epar ed 5 BW’EW@QCE&?O%&{%‘Y&MT%W Stprhy (lglft' und

12. 6% aggregates. WO 2005/ 112892 90 PCT/ EP2005/ 004806
Spray dry0ng%aiv/d t2-isobeiclne/Ov33 it b tibintulgioar ch

(HES) 0.33% (W v) tri-isoleucine 0.33% (wv) 1gG
fornmulation 8.0 g HES and 1 g tri-isoleucine were

di ssolved in around 140 m dem neralized water (Wwth a
5 pH of around 7.5) in an ultrasonic bath at around

8.0 g 8BS amdt lhg $iifigoldubige wAg diBRIVRAXh oS, 14@Eﬂlﬂéﬂnneﬂalﬁ3d Whter (with a
with a concentration of around 102.8 ng/ nm

ure |
pH Ofp f BPYAY g@e@ anpuligasepicarat gicarpend $1°Srwigh ﬁﬂmb&ifﬁﬁeﬂle (ngétestep, around
487 HBBES 1BGP Wil ConBlliSfioh BE bdEndIOXS QY BT A6 elyoine-
histidifwe bufifer (soé1 Mdterzalg) urete Tﬁd&e)d tootha proliunty efrigebledriurbidtrelution and
) hu oht a ne ound 3%
diturcl Wi acRth o R Foies i P e ot P DS Ryl 4 180 gl The thos

obtaing{ salyiticki b@ﬂalﬂﬁi slead et/ Abaevant bhmaiRl dnﬂﬁimm (@) protein and
cylone Il n atomzing air flow of around 0.67

was spgyricd g daifyg ghatave annlcatien. phpdare Yt eg ajpgmizing air flow of

around! @%@ iR Fh@RaYEpate BhicBl wABY MBS cPasIRERIHEY BAGE at 75%
relative air humdity and 40C (forced storage

stabili ty) the solution prepared fromthe
o AffsconesetiUs ottepstatiee Hatharelative 18, B9nidiyrad 4086  (forced storage

stdr%gftg: th\]/e esgglﬂog’ Rl%ﬁ]zﬁ%!ﬂ ﬁom&ﬁ%&g%?ku?e%e éieﬁlga%%?gu?éelg 6% aggregates.

stability), the solution prepared fromthe
o Afteedons 3 mohtd’ pEenderradeast anmdid %l fel8bte ahnttiniiBityldhd 25°C (open 3

m@gl%ca b 12% e )6%1(0%*}/ eI eélcgr az,the%é/ g‘gbtlg%\(,‘} Ssv%de? éod arou\ll'x)d 11.9%
ananszmggeégatea%specaag@(vv/v) IgG@ fornulation 20 6.0 g
saccharose, 2.0 g lactose, and 1 g tri-isoleucine were

di ssolved in around 280 m dem neralized water (with
a pH of around 7.5) in an ultrasonic bath. As the next
step, around

Spray drying of a 2.00% (w/v} saccharose 0.66% (w/v) lactose

0.33% (w/v) tri-isoleucine 0.33% (w/v) IgG1 formulation

6.0 g saccharose, 2.0 g lactose, 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)
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9.73 M pure IgG with a concentration of around 102.8
mg/ M formulated in a pH 6 glycine- histidine buffer
(see Materials) were added and diluted with
dem neralized water (with a pH of 25 around 7.5) to a
WOZOé?/l]gE?[E of 300 m . The thus obtai ned solutiaon_contai ned
bR 3% (w v) WD 2005/ 112892 91 PCT/ EP2085FEBA80E*800
adjuvant or matrix and 0.33% (W v) protein and was
. ray-dried a sgriped above with application, o .
e RGP P i o B, e 2el above it
applidaBérof chittie AD4 8 AEInEl~ia 8 Bir €0k YFasound MTShY D Athe dg@Sgate content was
. descri bed above. After one week's open storage at 75%
investigafed;as gescbed abgHs-di ty and 40C (forced storage 5
stability), the solution prepared fromthe
. ] oAl .. 80 L8
A el P SR oo e i PR ESY BRELEPC (oyped stomse
stabulity}), dhel selutipm prepar8@ o ivthesjecdnp@utddgromdeniiadanoubd 8RB0 aggregates.
saccharose and 1 g tri-isoleucine were dissolved in
around 280 m dem neralized water (with a pH of
around 7.5) in an ultrasonic bath. As the next step,
around 9.73 m pure IgG1 wth a concentration of
ar ounchpQirgnggf n2.66Br(mH) atetarose M3 PH(E/v) tri-isoleucine
gl yci ne-histidine buffer (see Materials) were added
and diluted with oneral i zed. wat.er (wth a pH of
around 7.5) to a d(\sgﬁﬂﬁ%ﬁfﬁg O%mrﬁﬂ?mfnhe t hus obt ai ned
sol ution contained around 3% (w v) adjuvant or matrix
and 15 0.33% (wW v) protein and was spray-dried as

descri bed above with application of cylone Il at an
1 Zin ir . of _arou 67.nB/ h, r t
5.0 s SBE Gt b bRl Sk o 20 o8 SRRl e vt

(with mplg oﬁaﬁhh? 73D ﬁgarﬁﬁlﬁﬁ@gﬁ: taith. A’i%lner @dx;ibtbpcar@jnﬂlmmlmmy IgG1 with
and 40C (forc torage _.stapility), the salutjo
a congenirgtion, g AR 1025 Betws frmglated BohdE Eh%lama?%{ﬁﬂ@ﬂ% bylfer (see

.33% (W v) tri-isol eucine

volume of AU} el T3k th obGUBA SIS OR cORaiRTTIEWEGYSs (@) 8djgvant or gatrix and
0:35% (R0 O A gt AL YR iy P vione 1 at

atomizi®uindlok: b arodsd DI6E MUt Tist fgregateawntintd was mvettigatedeas described
E:I gd with a concentration of

 MaterBgR0 6684 andui BRIt Ao AP FAE W i SHARA 7.5) to 2
0 0.33% (W V) g

abov

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 5.6% aggregates.

Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation
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around 102.8 ng/m fornulated in a pH 6
gl yci ne-histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a volunme of 150 ml. The thus 5 obtai ned
sol ution contained around 3,00% (w v) adju

WO 200%4F3%% and 0. 33% (W v) pr ot%in and was sp:@%‘a%%%“&‘“g%
descri bed above with application of cylone Il at an

W4 ir flow of _aroynd,0..67 nB/h.
+0 & 5 b § i oSN a0 FRRIEARLD warer
(with & @H c\rdi@d IS B tHe Gre L1 AFoTndVE 1864 el tpaid g1 fvaith 4 tahcentration of
storage stability: After one week's_ open storage, at
around 46¢.§ apgami Jsmalatedningg ol toyelyriae-Bydips Srteise Mategals) yere added
and dihaPilh Hé{r)]ineltgﬂgedvs\\gétw(bv@tﬁ ag{fﬁgiaz{r%df 7 9o lafBlume of 150 ml. The thus

reconstitute owder ‘had ound 2. 3%’aggr egat es. .
obtainAd sautidn @nthii®d momnt §:00%4 Ov/a)pewanRerg@iti8 antb® B 34 (w/v) protein and

stahi.lity), the, soluti.on prepared. fromth e
was spiafdhied o st A WiGaRP SHRG G A B8 wp gromicing aiv flow of
around0@7 @A The 5@8RQRIdOMRhYwas iANdsBgatdd BRidscBibBDEHS.

storage at 25C (3 nonths' stability), the solution

repared fromthe reconstituted powder had around
The fellogapsAggregatasoniehs &argtoggaweésfgrel&%t@é&iﬁ%bilgﬁ After 1 and

3 nonths' storage at 40C (3 nonths' stability), the

o AR dHel RBeIR RpAL @f?zl)rd%éqm 1396 rela@eaf tiimilied ~pOWHRE (Rackd storage
around 0. 9% and 2. 2% aggregates respectively. After 1

stabrtty)3thesplutien prspased Sewrtbayscenstiaiedupasy doohadasduad 2\ 20 agaregates.
hum dity and 25C, the solution prepared fromthe
ofgty hee: (@1, * QtafilitANle Qottild d from the
¢ ARSI LU S D00 G Db 080 prpeed
reapeituiet ppade had amoodifd%488b I aggrogatesiresphetiviebi t y and
25C, the solution prepared fromthe reconstituted

« MRRIED B e rbef BERS A gy gt o e

restRsR0ch pwakr e around D8R 104% biigre gupssdedpeativiebt  spray
drying was 4.7 m 25 The MVAD and FPF of the powder

wer e deternm ned as desgribed above, . 005/ 112892 9
. Affec ERZDBORBE SRS A FIABIBI ﬁ‘éblﬁ\é&éfﬁ solpjign prepyrsd, from the

re%gxéﬁjtitﬁgdmér-réd Rouf. 96 YndI%% WBsregrtess Ypcttives). at i on

er capsule welight. Spray drying of a 2.66%

(W v) LS90P 0.33% (W v) tri-isoleucine ] L o
e After 1 and 3 months’ open storage at around 29% relative air humidity and 25°C, the

solution prepared from the reconstituied powder had around 0.4% and 0.7% aggregates

respectively.

e After 1 and 3 months’ open storage at around 43% relative air humidity and 25°C, the
solution prepared from the reconstituted powder had around 0.5% and 0.6% aggregates

respectively.
The MMD of the powder was determined as described above.
e The MMD of the powder after spray drying was 4.7 pm.

The MMAD and FPF of the powder were determined as described above.
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| aroun@ i b§ ll-'l'.tsﬁ‘lo 'Tﬂ%( %%%gg&%g&%ﬁt \gasEin\%s

50.33% (Wv) Igd forrmulation 4.0 g LS90P and 0.50 ¢
tri-isoleucine were dissolved in around 140 ni
dem neralized water (with a pH of around 7.5). As the
next step, around 4.864 m pure 1gGL with a
tration of around 102.8 ng/m formul at '
Wozoﬁﬁﬂé% yci ne-hi sti di ne buf f€r (see Materi aIng[%%é)bQOOQBOG
added 10 and diluted with dem neralized water (with a

round 7.5) .to a vplune of 150 m... The th o : .
« iRla et balpe ok ntu R R 3, B thehht y 53.2% in relation
to%iﬂﬁb\(\ﬂléﬁcéﬁﬁulg%gw and 0.33% (w v) protein and was
spray-dried as descri bed above with application of

cylone Il at an atom zing air flow of around 1.05
nB/ h. The aggregate content was investigated as

descri bed above. The foll owi ng aggregate contents were
obt ai n i jolpl k445, f;

B ot S A LRk
40C (forced storage stabili ty%?, t he sol ution prepared
fromthe reconsti t&3¥e (pones! fesmulaiasund 2. 2%
aggregates. After 1 and 3 nonths' storage at around
29% relative air humdity and 25C (open 3 nonths'
stability), the solution prepared fromthe
reconstituted powder had around 0.5% and 0.6% .

4.0 g 359PR gad 850 & dpiseleugiag were dissgiyedein arounsd 140 mbdemineralized water
' 5 o : . T '
(it B Ul 4\2HE oA L, 360t 585 o1 s Epcemation of
around 1028 tong/mi éororuditddt intepH Goglgeine-histidiae buffer (esMatemidlsp wEsd added

o LRGS0 PR B e o

obtain8d EEhtiGPEoRAI b ik difid BRBYZ(wIvPa8juval} GQRAfid 2B 2394 w/v) protein and
PCT/ EP2005/ 004806 The D and FPF of the powder, were

was spray-dripd e desssiberbakave path appbigation afhevlopeplh aban einenipgaddr low of

. Fgﬂgd dsesdripEd e28. 0% 1in
relation er capsul@ werght. 5 Spray drying
of a 2.66% (wv) LS90P 0.33% (w v) tri-isoleucine
The fodlo®Beg dgarogytc cg@ents werewbtainedrfortitOstoragesg@litsind 0. 50 g

tri-isoleucine were dissolved in around 140 m

m ner.alj.zed wat er ' o
v ARTRRCHER Polliflee it BBt Bl G oo WCork 2P storge
stabiiitgke thicrsalitiomp@pared from the reconstituted powder had around 2.2% aggregates.

e After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.6%

aggregates respectively.

e After 1 and 3 months’ storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.7%
aggregates respectively.

The MMD of the powder was determined as described above.

e The MMD of the powder after spray drying was 2.7 pm.
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10 around 102.8 ng/m fornulated in a pH 6
gl yci ne-histidine buffer (see Materials) were added
and diluted with dem neralized water (with a pH of
around 7.5) to a volume of 150 m . The thus obtained
sol ution contai ned around 3, 00% (w v) adjuvant or
WO200344128% and 0.33% (W v) prot¥ n and was spFrayEBOPEW1304
descri bed above with application of cylone Il at an
tQm zi ai.r. fl ow of round 1.74 nB/h. The aggregate
e MyiRBL A0 WD ThrpoStteuere o Gttiaed i dendibed o 19 The
foll om ng aggregate contents were obtained for its
o  TIRIMMEA® ofthe Bbwildr¥after Phdvadryidp SvadB i, 48 e FHFOKA0F3.(B4 in relation
75%relative air humdity and 40C (forced storage
to sheatoiwdier §apsule weighbl uti on prepared fromthe
reconstituted powder had around % aggregates. After 1
and 3 nonths' storage at around 29%rel ative air
hum dity and 25C (open 3 nonths' stability), the
solution prepared fromthe reconstituted powder had
ar ound Spr&edrammd ofa 8H7 O/ AW X B80 (ve's pwicisoloeding
After 1 and 3 nonths' storage at around 43%rel ative
air humdity and 0 . stability), the
sol uti on prepar ed%%?%oxm?‘tpﬁlzI elcn@ﬁél??ttlolﬂ ed powder had
around 0.5% and 0.8% aggregates respectively. The MVD
of the powder was determ ned as descri bed above. WO
2005/ 112892 95 PCT/ EP2005/ 004806 The MWD of the

r_aftar [ . T,
10 8 R 0073 LBy e W Pl o AL ANAERS
(with MyBDfaiound .9 oMel te nekt sep, apruvay 486¢ ind puralkpG3. Bithhp canventration of

PF 58.9%.in relatijon .ta.,th owder sul e
sround 7§ e/ G B o 4 ely Sl st Pl o MRS vere added
and diliédith BeminSRIigddoN 416 (wthZ09M oPhréind T Sltofa0olth@bf B0 . The thus

g LS90P and 0.50 g tri-isoleucine were dissolve

: : . . ed in :
obtaingd srlwdrmxpgtained geavnd 10804 et adivent ormartyiypach0-43HwY) protein and
3 i i - g air flow of
s AU By Sy MR TGN B P 1y S oo i o o
around 74’4t FHe agpregaidotten! was inesstigatd abidescribed flmrve( see
Materials) were added and diluted with dem neralized

The f&%tgﬂ%a%\gretgge %oxﬁlélntg Iavelaero%ltjaqged7f015 i)cs gtgrage s‘{%ﬂw of 250 m .

o After one weck’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around % aggregates.

s After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.6%

aggregates respectively.

o After | and 3 months’ storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.8%

aggregates respectively.

The MMD of the powder was determined as described above.
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obt ai ned sol uti on contai ned around 1.80% (wW v)
adj uvant or matrix and 0.20% (w v) protein and was
spray-dried as descri bed above with application of
cylone Il at an atom zing air flow of 15 around 0.67
nB8/h. The aggregate content was investigated as

WO 20§¥52$R2bed above. The fol | owing aggregat e cERTERIEREIE
obtained for its storage stability: After one week's
open storage at 75%relative air humdity and 40C

o ThefMIxof he Bevadse aftersarsiyIdryipg wag hE MBI uti on prepar ed
fromthe reconstituted powder had around 2. 2%

The MMATEHAUF of H foH/derlwaR deRrimd Sdes el @GR eat around
29% relative air humdity and 25C (open 3 nonths' 20
stability), the solution prepared fromthe ] )

o  ThedddHD bt e powgo\adier spreadirging wad 3 6. 1596 2ad thed Bioayas 58.9% in relation

regat es respectively. After 1 and 3 nonths'
to@?%’ro 8%?11’3‘5?8’8‘,%5{43% relative air humdity and 25C

(open 3 nonths' stability), the solution prepared
fromthe reconstituted powder had around 0.7% and 0. 7%
aggregat es respectively. W 2005/112892 96

g g{a rE FF;I 2%5}% Odﬁgg a #;Ié@%"oﬂ%o‘%g&) %%92/"3 % %ifm%%lﬁ‘édlbeom er

after spray drying was 3.2 m The MVAD and FPF of the
powder were det er n.2Ed(ws) tEsichihsdtigbove. The MVAD
of the powder after spray drying was 3.9 m and the
FPF was 55.6% in relation 5 to the powder capsul e
wei ght. Spray drying of a 2.833% (wv) LS90P 0. 166%
(wWv) tri-isoleucine 0.33%(wWv) Igd fornulation 10
4.0 g4.S26P gnd 8H0R; afdboluzine Gveré disbeladdelnCaroend\@2(e nd idesirlevedided water

d 140 i deni | | t i t Hof .
(vith PRI Sl HiS U, STt Aob A iE 8 A pgirgentration of

around 962 8 WA/l ForEREENE APH W g19Eine - AlsA8RE vhfer ?eé‘@fa‘f@rials) were added
fornulated in a pH 6 glycine-histidine buffer (see

and dijusedewith Hegringratiecdawatenwitarac kil of yrowatl W) to adehimertd S0aly The thus
oL L B0 SR TP 5 o

was sfiafdyiedd$ dvseribed sbavatwitiX agiidatthn3@%0ylomevIl ap potaginmziap dir flow of
S,Shray-dried as described apove w.th application
around . GH 7 i s §Eesesate poRaty S AU PO 2 Bind 0. 67
8/ h. The aggregate content was investigated as
The follos/alg 4p@ekgate QuMents 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 2.2% aggregates.

o After 1 and 3 months’ storage at around 29% relative air humidity and 25°C (open 3 months’
stability), the solution prepared from the reconstituted powder had around 0.5% and 0.5%

aggregates respectively.

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 0.7% and 0.7%

aggregates respectively.
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The foll ow ng aggregate contents were obtained for its
storage stability: After one week's open storage at
75%relative air humdity and 40C (forced storage
stability), the solution prepared fromthe
reconstituted powder had around 1.5% aggregates. 20 -
WO 208§/1188921 and 3 nonths' storatfe at around 293’&?@?@95’@@306
air humdity and 25C (open 3 nonths' stability), the
ution prepared fromthe reconstituted powder had
he MBSt {a5Bnd g5 FRGHPRLPEE pect | vel y. | VIO
2005/ 112892 97 PCT/ EP2005/ 004806 After 1 and 3
. TﬁmMﬁbftﬁéﬁéﬁ&%aﬁ&s?fa?l&‘ﬁn e selative air humdity
and 25C (open 3 nonths' "~ stability), the solution
repared fromthe reconstituted powder had around 0.5%
The MY A D dPFisd hecngaidoswere Spietninod s descrted RDCof ¢ he

powder was determ ned as descri bed above. 5 The MWD

f t ' T : ;
+ TR b o SRLA RIS M e Rer R AP rlation
toalqposuder ddpeuldMighof t he powder after spray drying was
5.2 m and the FPF was 45.7%in relation to the
powder capsule weight. 10 Spray drying of a 2.9166%
(W v) LS90P 0.0833% (W v) tri-isoleucine 0.33%(wWvV)
lgd formulation 4.375 g LS90P and 0.125 g
tri-i s§preydivirg ofare38tsEal MeIPOPr. Bisolfwdv)lditisottucine
dem neralized water (with a pH of around 7.5). As the

next step, around 4 re | with a
concentration of %%ﬁgf%&kmng%%‘?‘}n formul ated in
a pH 6 glycine-histidine buffer (see Materials) were

added and diluted with dem neralized water (with a pH
of around 7.5) to a volunme of 150 ml. The thus

425 SR B2 frred bORReRET s prapdind pf pemipgpized wate

(with & PHEYF-#hir@cy. RS Ad @RGickbach, aRawa W6k inlgfipd 1At Wit a @bncentration of
cylone Il at an atomzing air flow of around O.

arounghiPh8 mgiml Agrgrdaied a & pHtealycinedistiding duffghtsesi l\%?éeﬂ%) were added

and diﬂﬁé&%itg Qe RAYGed Witer (Withl LM SMQ%@?S{ RISy HOBE BIVLAL The thus
wer e obt al ne or Its storage stabi |1 y: After one

obtaineé el bgoropatnintlaragd 3410% 6% ) aljetanter matrix hod 3B Yo(wanprotein and

wes s§OSARHES Sh AGe oA o B SR o o

around@Q @7 @Al 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 1.5% 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 reconstituied powder had around 0.5% and 0.5%

aggregates respectively.




10

15

20

WD 2005/ 112892 98 PCT/ EP2005/ 004806 After 1 and 3
nmont hs' storage at around 29% relative air humdity
and 25C (open 3 nonths' stability), the solution
prepared fromthe reconstituted powder had around 0.4%
and 0.5% aggregates respectively. After 1 and

WO 200uHERS st or age at around B relative air Pﬁ[@fzgﬁ%{/@?%%
and 25C (open 3 nonths' 5 stability), the solution

repar.ed fromthe reconstijtuted. powder .had ar 0. 5% ,
o ABTPR GO sotfee el SRR R S R RT5o 8 3ith foren 3 Homns
stAAWE ih\RTut Rt REFRrIERoB Shél EohdtRE] BORYR had alhigd ahd 0.6%
t he powder after spray drying was 4.2 m The MVAD and
aggiPRates reppestiydivder wer e det ermi ned as descri bed above.
10 The MVAD of the powder after spray drying was 6.1
The MMD%%et&%dEﬁﬁaM%rﬁ%eg%g Héécfi%daibb%.‘ to the powder
capsul e ‘weight. Spray drying of a 2.66% (wv) LS55P
0.33% (W v) tri-isoleucine 0.33%(wv) 1gd
e  ThedvIMR? aff thopovider 8{t@ sgraly 9558 wasl4.8 pgp.t ri - i sol euci ne were
di ssolved in around 280 ml dem neralized water (Wwth a
H,of ar 7. i lLtr. [ t he next
The MR R 06 sl v BB Al BRE R ot iR ot o
of around 102.8 ng/m fornulated in a pH 6
o THgIMBATR ofihs powilsraftbpfardriiag evas VRt amn,iaal she REFeasakbdiel in relation
and diJuted with dem neralized water (with a pH of
to Hheqiomgercapyuls yeighoo vol une of 300 m. The thus
obt ai ned sol uti on contai ned around 3% (w v) adj uvant
or matrix and 0.33% (wWvVv) protein and was spray-dried
as descri bed above with application of cylone Il at an
atom zing air f]low of around 0. 67 h. ,The.aggr egate
cont e A4S TIERIGA T GHYaa He WRE QB ek (ARt A o

one week's open storage at 75% relative air humdity

and 40C (forced st3ngew/v¥RctRRhiladon . the sol ution
prepared fromthe reconstituted powder had around 2.1

% aggregates. WO 2005/112892 99 PCT/ EP2005/ 004806
After 1 and 3 nonths' storage at 2-8C (3 nonths'
stability), the solution prepared fromthe

4,375 g LS90P and 0.125 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/m) 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 1I at an atomizing air flow of

around 0.67 m*/h. The aggregate content was investigated as described above.
The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 1.2% aggregates.
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reconstituted powder had around 0.8% and 1.5%
aggregates respectively. After 1 and 3 nonths'
storage at 25C (3 nonths' stability), the solution
prepared fromthe reconstituted powder had around
9% and 1.5% aggregates regpectively. 5
WOZO%‘S/IHI@R% hs' storage at 40C (%grmnt hs' stabi l ﬁ‘éﬁzo@s&o@&%
sol ution pr epar ed fromthe reconstituted povvder had

1.3% a 6% agar respect |
A8 A" uds AOHR BPETR A SIARBIGY R 21BN s one
stabﬂm)d H:Ieysoﬁiﬁdn PedpatedBdin Shd"RRbMGutedSHAct had hrouhd@.4% and 0.5%
solution ared fromthe reconstituted powder had

ag%rreeqsweaaed%e ad 1. 0% aggregates respectively. 10 The
MWD of the powder was determ ned as descri bed above.

. AF%E? ak%ﬁg?cglﬁ% %ﬁ%@%ﬁﬁdt@% RIMBY of rhgfnﬁgty\’éﬁa 2§°C’4(oﬁ§bn 3 months’

e powder were determ ned
staﬁéﬁy:)r ﬂbe&dltmbn\peepareﬂrfeomﬂtmeeﬁnﬂtthpnmfGr had a@un@ [QrSgy and 0.6%
g % m and the FPF was 58.3%in rel ation
aggrﬁ R e??(?%dv@ycapsul e weight. 15 After one nmonth's

storage at around 43%relative air humdity and 25C

The MMID @Ath3 powtérhsds desetained ad goscritiddebddAD was 3.8 m and

the FPF was 59. 6%i n rel ation to the powder capsul e

Spr ay d of, a w v) LS55P 0. 166%
. Th\@@r‘%qfﬁberweé rﬁ aygfyneg\g E{H;’\/ | gd fornul ati%n

8.5 g LS90P and 0.5 g tri-isoleucine were dissolved in

The MMADREA £8P ofhe feWHAEHRE HEeshingt RidefctibbdaborepH of
around 7.5) |n an ultrasonic bath. As the next st ep,

around 9. 73 pure 1gd@_ wth aV\DZOO/ll g?% Lot
* Thpdfvabrefithy mm@@eﬂer@awdwewa%ﬁ o ARG (figp if relation

tof%}(é Wdéllc% slid\wdehH 6 gl ycine-histidine buffer (see
fer|

wer e added and diluted with dem neralized
wat er (W|th a pH of around 7.5) to a volunme of 300
m . The thus obtained solution contai ned around 3%
(wv) adjuvant or matrix and 0.33% (wv) protein and

oyt one PR oET2BERTIMISSPAPEID BIRIERY &7 ©

nB/ h. The aggregate content was investigated as
descri bed above. 0.33% (w/v) IgG1 formulation

8.0 g LS55P 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 IgGl1 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 2.1% aggregates.
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After one week's open storage at 75%relative air

hum dity and 40C (forced storage stability), the

solution prepared fromthe reconstituted powder had

around 3.4% aggregates. After 1 and 3 nonths' storage

at around 43% relative air hum dity and 25C %/EPen 3
WO 208 H282' 10 stability), the®sol ution prepar&FErPGHIHHE

reconstituted powder had around 1.3% and 1.5%

agr e es respectivel 1 of .t he powder was
ABGc heans Bass el 480 ‘PI%%“M"’&P BHPRP5BRfEHE from the
re@Jntsf%tﬁtea%@*Merq{aM 'a{lﬂn&\’@%‘%?an% 1”3%-55% éhv':g/’: of the
wder were determ ned as descri bed above

I\/I\/AD of the powder after spray drying was an
o Aftérel @mER msths’sst@%«r at 28C 4B immthst etablhaf),ptbm@nu@rapr@mred from the

rol il O et o 03 Bt TP bt | on 20

8.75 ¢ LSQOP and 0.25 g tr|-|soleu0|ne wer e di ssol ved
o After RERUNehodBE’ stbrage nn 408CaB ilﬁc&ﬂls\?\@ﬂablﬂlty),(ﬂvbtslﬂuaorppfepired from the
around 7. 5) Aa t he next steg ar ound pure
r%@lmwmpﬂ“'éer&a cEpd APPRrdt v&ﬁ@ﬁ&?&e%?e%tw F
formulated in a pH 6 glycine-histidine buffer (see

o AMAUERHIAl Anke rst%ra%‘é‘i?ﬁ’rou&ﬂ@‘ﬂ'rélh’t!s%%ﬁ’!hﬁﬂidz%ﬁ&ﬂd%'“@l(d £4d months’
water (with a pHof around 7.5) to a vol une of

m
stabiility), Kagsscb@ioatnrepaestifrewn] the iresaneiswed Poxsder dred @m]mg%.O% and 1.0%
or matrix and 0.33% (w v) protein and
ag%\%/g%%%%ﬁgeg% 101 PCT/ EP2005/ 004806 was spray-dri ed
as descri bed above with application of cylone Il at an

- The MMBmif zherpgwalier whd determined as dessdb@l Bver8/ h. The aggregate

content was investigated as described above. After

o NI o R B ShRSE e A R S0l ution

prepared fromthe reconstituted powder had around 4. 4%
The Mg Degad (FPF. of The phfstder ware dadrinadad destriteti @bage at ar ound
43% relative air hurri dity and 25C (open 3 nont hs'

. % P’%&‘F@ E%I Eéﬂﬁ%gd par % Lo om dﬂegFlg‘o}Nas 58.3% in relation

M&%} NESREGL 1 vely. The I\/I\/D of the powder was
det'erm ne Sas dgggcrl bed above.

o After one month’s storage at around 43% relative air humidity and 25°C (open 3 months’
stability), the MMAD was 3.8 um, and the FPF was 59.6% in relation to the powder capsule
weight,

Spray drying of a 2.833% (w/v) LS55P 0.166% (w/V) tri-isoleucine

0.33% (w/v) [gG1 formulation

85gLS90Pand 0.5 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
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The MVD of the powder after spray drying was 2.9 pm
10 The MMAD and FPF of the powder were determ ned as
descri bed above. The MVAD of the powder after spray
drying was 4.4 m and the FPF was 58.6%in relation
to the powder capsule wei ght 5.0. 0 Exanpl

WO20BYHa%7ét i on of furt her povvder§ %ccor ding to t%ﬁ@ﬁ%&ﬁ{o?@g
Spray drying of a 3. 33%(vv/v) | ysozyme formulation 5 g

conce éozyﬁa{ohm(g lg)%%s gclr){glu.%q:%# r11r(1j gﬁéﬂ d{’T} %?c?ngcl i rcﬁn %Sﬂ[er (see

Materdws)lwm aﬁcﬂeﬁeﬁth\@hﬁdfd mtd&nﬁl@&ﬂuﬁeﬂ vl URGth 7 pi dearcamd 7.5) to a
| ume of 150 . . The thus 20 obtai ned soJ ut i.on

volumggf 00 e g tas Qhiniectopbon s TEned stRo e () poivags o matrix and
0, 33‘VC(>()\I// o{ekn an ad @?d}/jd{?e'd HRBBED GBIV &HlEh é@@?oa‘i‘i%h &F BYIBRAII at an

escri bed abo After forced storage,
atomlsug airi foow pf epané @.67rwifht He agregatet ¢ontent wap owdesigated cis lescribed
abovresl dual nononer content of 35.3% The MWD of the
powder was determ ned as described above. The MVD of
the powder was 3.2 m . WD 2005/112892 102
o AfRCTéMPR0654 R4S QforddecatMAD raladvEREr Rfmitihe apdder (fercel storage
deterni ned as described above. The MVAD was 4

stabilify) His sploonarspargd fomithe fegpnstirgsd Roavd@h@dﬁawég-4%naggregat6&
capsul e weight. Spray drying of a 3.00% (wv) LS90P 5

. Ai@erq?’aﬁﬂ(’i%éfﬁthé léﬁ)‘i’e?g\é'ﬁﬁal%%d@%%l%egm&u%ﬁ@% P % @‘open 3 months’

dissolved in around 280 mMl dem neralized water (with a .
stabilitpk tlaer mﬁrﬁ&n?prggarﬁ:dwfromrth@ reconsiigeicd ppwudds hadgrqupd 1nB%tand 1.5%

ag%r %&bs r%a[?e egyzyms was added and diluted with

water (with a pH of around 7.5) to a
volume of 300 m. The thus obtained solution was
The MBiDaf theidwaliler was deserohgwd b Besdribdsabeveri t h appl i cati on of
cylone I'l. The residual nononer content was determ ned

bed bo e. r. forc st orage, the
« TG hp PR aliSipBin et PAEERATt Cuc od povder had a
resi dual nononer content of 62.1% The MD of the

The MMADeInd \FRF of ﬁteﬂfdﬂddﬁﬁﬂeraﬂeﬁﬁﬁiﬁédl hadtsatbed abovEhe MVD of
the powder was 4.0 m The MVAD and FPF of the powder
rm ne descrj bed abqve.

. ThRMYAD ﬁ@epﬂggﬁw%ewgay B3R 4&&%@3#% e %%é?fela“‘m
to ﬁﬁ%wder (Y@ELQQ tveight.

Spray drying of a 2.9166% (w/v) LS55P 0.0833% (w/v) tri-isoleucine

0.33% (w/v) IgG1 formulation

8.75 g LS90P and 0.25 g tri-isoleucine were dissolved in around 280 ml demineralized water
(with a pH of around 7.5). As the next step, around 9.73 ml pure IgGl with a concentration of
around 102.8 mg/m] formulated in a pH 6 glycine-histidine buffer (see Materials) were added
and diluted with demineralized water (with a pH of around 7.5) to a volume of 300 ml. The thus

obtained solution contained around 3% (w/v) adjuvant or matrix and 0.33% (w/v) protein and
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Spray drying of a 2.66% (w'v) LS90P 0.33% (W v)

i soleucine 0.33% (W v) |ysozyne fornulation 20 8.0 g

LS90P and 1 g isol eucine were di ssolved in around 280

m dem neralized water (wwth a pH of around 7.5) in

an ultrasonic bath. As the next step, 1 g lysozyne was
WO200yHetf2and diluted with derf’heralized wat erP)éF%P%ﬂS@"@PI

of around 7.5) to a volume of 300 ml. The thus

v ST R ST B s TSGR0 v o
arounPCH7 BPAN 05 094806 cOhrnf W8&d duaticBh A REcrbRM bR e, Was

deternmi ned as descri bed above. After forced storage,
the solution prepared fromthe reconstituted powder

* Afigrdons week 8D Homesedt CUAtIIvoRIrAumdlty PR 40NNfgeed storage

R r e e e e
p

owder were determ ned as descri bed above. The MVAD
o Afjad ahdB ménthy’ stmagetaharomRF4 A sel@de0i humidiel adi 267 C (@peh Banonths’

BT GG From Bt Breriibeo pued o oy 2 mpa 0%

agh@paid Rbpeetivdl) 8.0 g LS90P and 1 g tri-isoleucine were
di ssolved in around 280 m dem neralized water (wth a

of, . around 7.5) in,an ultrasonic bath. As the next
The “@E@af the oW gw%&weé@géad@aﬂ ba¥¢-uted with
dem neralized water (with a pH of around 7.5) to a

o THQUNIEoGhe m%fteﬁbﬁgtggyg%%ﬁ abnggl solution was

spray-dried as descri ove with application of
cylone I1. The residual nonomer content was determ ned

The MMARewd FPEof thetpowder wgre deterpinedes desgibggabovehe 15
solution prepared fromthe reconstituted powler had a
i ] 0f o/ @ .
¢ TN PO RO orfing s B prd g Ry imrtetn
to thegopaad@psulase2h m The MMVAD and FPF of the powder
were determ ned as descri bed above. The MVAD was 3.6
m and the FPF was 58.6%in relation to the powder
capsul e weight. 20 Spray drying of a 3.33% (W V)
calcitonin fornulation 1 g calcitonin was dissolved in
around 25 m dem nerali26éd Evatnete XYW th a pH of around
7.5) and diluted with dem neralized water (with a pH

of aro 7. to a | ume of, 30 ml ... The .t hus .
bt a1 ndP oot g R e s RO M v e
with application of cylone I1I.

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 II.

The residual monomer content was determined as described above. After forced storage, the

solution prepared from the reconstituted powder had a residual monomer content of 35.3%. The

MMD of the powder was determined as described above, The MMD of the powder was 3.2 pm.
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25 The aggregate content was investigated as descri bed
above. WD 2005/112892 104 PCT/ EP2005/ 004806 After 3
nont hs' storage at 2-8C (3 nonths' stability), the
solution prepared fromthe reconstituted powder had

wor BB ot 25e (s ont hs' aPhbi 111y, the S6HGHTEHIoRDs
prepared fromthe reconstituted povvder had around
The 1\41‘}4% ﬁ%glfﬁggftotgé é\%&&%ﬁge ﬁ&l B?d[ ag e}(gqbe ag%t Ii*ﬁe MMAD was 4.0

orage at e sol u

pm, afd $p FPEavak 70474 1h&e1aﬁ@pt@m§dpdeeeehpmmf hbad ar ound
7.4% aggregates respectively. The MVAD and FPF of the

powder were determ ned as descri bed above. The MVAD
was 3.9 m and the FPF was 59.0%in relation to the
powder capsul e weight. 10 Spray drying of a 3.166%
(Wv) LS90P 0. 28a%dih gfa,f;p@b@%é@yu)msﬁgp mul ati on 4. 750
g LS90P were dissolved in around 140 dem neral i zed
water (with a pH of around 7.5) As the next step,
0.250 g cal ci tonfR3 V@ﬁ@”‘&dd@éyﬁﬁ@rﬂiﬂl%@éd with

dem neralized water (with a pH 15 of around 7.5) to a
vol ume of 150 ml. The thus obtained sol ution was
spray-dried as described above with application of

.cylone 11, The aggw%ate content was investigated as
9.0 g LA vere disapserbin arpyndei80anl sminesalizeq Siatey 6vith a pHgef apaynd 7.5) in

an ultfgg&{igfﬁathskg déhé:%fl\atep :l:: zgfﬂn g pe[éﬁptflﬁﬁcg AR &emineralized

reconstitute 0 aggr egat es
water (eitpe pH cvﬁadryundZDS) i 2 mlulﬁe w60 sil. Bteghagebtaine@ dut{@ was spray-

., mont hs' st abi |. qut| n prepared fromthe
aried Fleishbed Shetacvisabhls RS af SRR o" ook agor egat o5
respectively. After 3 rmnt hs' stor age at 40C (3
The réﬁﬂmfahﬁwnslhab&ddtdny)wastd&&nﬁmledltals alesgpibep abed. Afemforoal storage, the

sG] B he (e PODTIEr B s <Pt BRIOBY GOAF6! Fha%- The

MMDW%%J&? WBQHQ[%M@%S%E&%@H Qﬁ@eaﬁh@m b éﬁ%&ewas 4.0 pm.
of the powder was 2. he MVAD and FPF of

he MM&Dpodd&iF ofthe paedarwirn ddemndbmeﬁmd abowee Tha WBMAD was 3.7
0
Hm, allg\g[:/t@e Eﬁgﬂ’é? ﬁ%.gég{}'r ag\%{ tgﬁlferFg)I\:vd\{c\lxagapglﬁe %véfglhp relation to

Spray drying of a 2.66% (w/v) LS90P 0.33% (w/v) isoleucine

0.33% (w/v) lysozyme formulation

8.0 g LS90P and 1 g isoleucine were dissolved in around 280 ml demineralized 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 II.
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5 Spray drying of a 2.833% (w v) LS90P 0.33% (W v)

i sol eucine 0.166% (W v) calcitonin formulation 4.250

g LS90P and 0.50 g isol euci ne were di ssolved in around

140 M demi neralized water (wwth a pH of around 7.5)

in.an ultrasonic bath. As the next step, 0.2 ,ﬁ
WO201% oni n was added and 1% diluted with PCT"EP 05/004306

dem neralized water (with a pH of around 7.5) to a

vol u of 150 m ., The thus ,obtain Iut n
The rfi{ Fgpormt”sholak o6 sl g8 rerire 3fiee Al 5 storase, the
solutiéryprepteed fromTﬁ@re@@ﬁﬁﬁr%’ﬂtlﬁmfa@ﬂhﬁrﬁ reéidall iyRSier gt 0847.9%. The

descri bed above. After 3 nonths' storage at 2-8C (3
MMDred fcriswdlsr 3 Heterned asclosoibed a@veprwrﬁa of hoors was 39 .

The M nStd I!;IH*I &qhggw&%r we%e 5191'1['{ % 0/81%%9 raﬁcgr%t iEecl\/I(l\@AD was 4.1

respe i'vely orage at

pm, aitDmE BBE wak abiobd lhyalandnhs tlmjowdre aﬂemrgﬁd fromthe
reconstituted powder had around g 6% aggr egat es
respectively. After 3 nonths' storage at 40C (3
nmont hs' stability), the solution prepared fromthe
reconstituted powder had arou 3.,.6% aggr egat es
r espectIpyay dryingRa M@@/W/Y)H@%B\Qﬁﬁér/*’ (W) pdevitted as
descri bed above. The MVD of the powder was 2.8 20 m
The MMAD and FPFOgg%Hsﬁﬁpﬁﬁgﬁheﬂﬁ&ﬁhggﬁern1ned as
descri bed above. The D was 4 pm and the FPF was
49.2%in relation to the powder capsul e weight. Spray
drying of a 2.866% (w v) LS90P 0.33% (w v)
tri-isoleucine WD 2005/112892 106 PCT/ EP2005/ 004806

8.0¢g 939%)@6&421 (W M)-is6RhGAd RBYe r&llsfs&%ﬁjinafﬁdnﬁﬁ 28049 UethiterAREd arﬁtér (with a

O g tri-1soleucine were dissolved in around 140
pH ofdtermnd &rAlin 20 dltwsonde bathwds theaneptistep, kg dypaayme Bps ?drieéﬁnd diluted

e L e

solutlc(rl\/\t.résfhpﬁtyphiedfas aésotibedl abobg witlh agplieatiannaf cgfond HO nml . The
thus obtai ned solution was spray dri ed as descri bed

above with appli atlo ofc e | a ate
The « GG monoEe” MRS (Y AEistted a8 v ik By et A syreee the
solutld}PpTEﬁﬁed ﬁblﬁrtﬁéféc&{stlﬁrte%@({v@em eesidablabodontey ):ontérheaf 47.9%. The
sol ution prepared fromthe reconstituted powder had

- MMDaf @hmbv@ies was dgermynedess descsibed abavs| The YYD af thepogder was 2.7 pm.

rom
pm, and the FPF was 58.6% in relation to the powder capsule weight.

gnﬁg‘? efalgfggrgvgezr%ré ﬁeet%&sas SLaRlehiab¥e. ThORIMAD was 3.6

Spray drying of a 3.33% (w/v) calcitonin formulation

1 g calcitonin was dissolved in around 25 ml demineralized water (with a pH of around 7.5) and
diluted with demineralized 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 IL

The aggregate content was investigated as described above.
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reconstituted powder had around 3. 6% aggregat es
respectively. After 3 nonths' storage at 40C (3

nont hs' stability), the solution prepared fromthe
reconstituted powder had around 3. 9% aggregat es
respectively. The MVD of the powder was determn ned as

WO 200t2892ped above. The MVD of!% he powder was FST&EP20PE004506
The MMAD and FPF of the powder were determ ned as
esc¢ri bed above. The, D was , 3.9, nd the FPF was
« ARG SomeN R ?%_ FHa et el B ehihe .Prepaw_.%ofmm the
refOtRARIA pBwHEARAGrddihY U9 MordaR¥GdsPpbcfively9E formul ation
20 Pure’'lgG with a concentration of afound 109 ng/ n
fornulated in a pH 6%% cine-histidine buffer (see
o Afiert 2ripenthy sieregadiat 36 &d (fumontlerd ratabilitsl, i the golntior prepaed hirom the
4 of,_ar 7.5 content of. 50 ng/mM and
sy B e Syt 1928 ree S Mep el "o uvant s
The solution had a volune of 50 m and was
o AfiérsB rmdnihs® cstorage a@mdiC i(RImétiths? | sedbslithp fthe @olutiee peepared from the
dryi.ng., The WD 2005/ %ég/SQZ 107 PCT/ EP2005/ 004806
fe?%}%ﬁbtﬁ PORFEr Rrdrqpd fitrt reseepaicn "SRR vi al s by means
of a spatula and further treated as described above.

The MVATRGGN EORbEthe @BtvEs wite detefivifed hORQthedboas The MMAD was 3.9
above. After one week's open storage at 75% rel ative

pm, apg the FHivers £ 04nia raloidon tb dharaivdst eapaje welshst abi i ty) ,
the solution prepared fromthe reconstituted powder
had around 20. 5% aggr egat es. After one day's
equi libration and four weeks' dry storage at 40C, the
solution prepared from the reconstituted powder had
around 15. 3% aggprey dvens, of af. 166 ove) UBPPs vacuum
drying and four weeks' dry storage at 40C, the
sol uti on prepar 0 HeGeRshiksd£d powder had
around 12. 6% agggé%i\/%ggﬁ.ﬁ %‘”f?r eezéﬁﬁ%ﬁnﬁg of a 4.5%
(wv) mannitol 0.5% (wv) IgGlL fornulation 2.25 g
manni tol were dissolved in around 40 nl dem neralized
water (wth a pH of around 7.5).

4,750 g LS90P were dissolved in around 140 ml demineralized water (with a pH of around 7.5).
As the next step, 0.250 g calcitonin was added and diluted with demineralized water (with a pH
of around 7.5) to a volume of 150 ml. The thus obtained solution was spray-dried as described

above with application of cylone IL
The aggregate content was investigated as described above.

e Afier 3 months’ storage at 2-8°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.6% aggregates respectively.

e After 3 months’ storage at 25°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.9% aggregates respectively.

e After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 4.6% aggregates respectively.
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15 As the next step, 2.3 ml pure Igd wth a
concentration of around 109 ng/m fornulated in a pH
6 glycine-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 obt ai ned sol ution
WONH%H?%? ned around 4.5% (w v)!% adj uvant or naiGH{ER2r{gpes0s

5%(vv/v) protein, was distributed in comercial 2R

f d
he NYB b Bl s PGP e ERE S B Pl A et wes 26
um. TE MMAD SREtHH & BOHolarties dditah@ts WD ﬁ]bchz%dl“he MMAD was
above. The aggregate content was investigated as

4.3 prdemd thebERtT wisoh/el % Theeldtioh kothe pgwdg gy weiglint ent s wer e
obtained for its storage stability: 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%
aggr egatSemy dv¥in@ 6062 .8178 92/v} DSOCIALA ERZ D5 D486
After one day's equilibration and four weeks' dry

storage at 40C, e d.from the
reconstit ut ed po@\géq/sﬁ‘g}é 8@%‘%’% @3}0 %hgr egat es.
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.

4250 5396 264 4 509 iSlending seb bifiaReas B lnd PR Lﬁwla%fﬁh%%”atﬂ (with

a pH 61 ardeud N6y al mel@amwbatﬁ WA theaneRthtef, (ﬁISD)U@ alditnin wAS added and
10 .t he next_step ﬁure lg@ with
12

diluted sAdedonyinaralizgd d\*atear(wﬁhoﬁ ofagpund % Drima wleme 0§ 150 ﬁrlr Ehe thus
obtam\%q].it(ﬂhﬁ]ﬁl s fa?" cﬁlﬁg gyﬁés@ﬁbéd%@n@@ﬁﬁ@ﬁfcﬁonvmﬁg}n7 5) t o

dem ne ized water arou

a content of 50 ng/m. The t hus obt ai ned sol ution
The aggyegats epanbyvaLinvestgged dadoggribeddbavgant or matri x and

0.5% (W v) protein, was distributed in comrercial 2R

' d r - dr S
. Ai?{%fgiph ﬁga tsié@f‘ € Etl %E}ﬁi ?I 1%1@ hsa stzﬁﬁﬁt‘i& FER@ %ﬁmﬁj"?{%&% from the
re@hstituttd pspédriiad asondd B 364 fr@reghree afspattiadydescri bed
above. The aggregate content was investigated as

. A@egts grnP,Pé@mf § 0(%%/%% atspg".Cf g%l ow nl |s?q%glt3%gafxee 581(1)1 (t)ne r%)tn':spare "om the

reconstituted powder had around 3.6% aggregates respectively.

o After 3 months’ storage at 40°C (3 months’ stability), the solution prepared from the

reconstituted powder had around 3.6% aggregates respectively.

The MMD of the powder was determined as described above. The MMD of the powder was 2.8
pum. The MMAD and FPF of the powder were determined as described above. The MMAD was
4.4 pm, and the FPF was 49.2% in relation to the powder capsule weight.

Spray drying of a 2.866% (w/v) LS90P 0.33% (w/v) tri-isoleucine
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After one week's open storage at 75%relative air
hum dity and 40C (forced storage stability), the
solution prepared fromthe reconstituted powder had
around 2. 5% aggregates. 20 After one day's

wozeg(lfi I izbrati on and four weeks' dry storage at 40% t he

11#%%0n prepared from the!%econstituted PgEhEEFOHA06

around 2. 6% aggregates. After one day's vacuum dryi ng
and four weeks' gr 0 t.40C, the solution
prepared fromt é&%i‘é’h’ggé‘lﬁf@ﬂ“gﬂgﬁa\%@@ had ar ound
1. 2% aggregates. WO 2005/112892 109 PCT/ EP2005/ 004806
Freeze drying of a 4.5% (wv) Coupling Sugar 0.5%
(wv) 1gG formulation 2.25 g Coupling Sugar were

250k SR B0 SRl P T S vater
(with laGfB ofrbitnde7. SPRCANIIFr&ohRbaff ARRURG: 3P, OBEATE calcitonin was added
formulated in a yci ne- hi stidi ne buffer (see

j | in _apH®6 g
and dipfed withdsmingealize Watee Vi 2 pH @€ ptoned A6) weaivalame ot [ 30 mh The thus

obiaiftdRBhuiR B BB et dhRoBe AR E Rl Bopidi PG O
adjuvant or matrix and 0.5% (w'v) protein, was

The aggregaté trteatiwaninyestigeted aedes@fbediabdve, and was
freeze-dried as descri bed above. The |yophilisate was .

ophilised . in th vial s ans, of a spat ul
* Ag%rd?%grl}ﬂ%e%t(fr%ea é%'?gg%s (ge%lg?tg%esggbég%b et.Ele 'Isﬁiélgglé d’rr‘éljga%et%efrom the
recanfiet poader Had @sdungd 330tlagisegatle s pédieelyabove. The

foll ow ng aggregate contents were obtained for its

t or age ability: ter one week's open storage at
« ABiiod o Rerags Hhasy (F ymites zﬁ@@lﬁtw)@ B JoRifign ghepared from the
reSdmdtutet! ¥k der A8 2ARhUBIEON R SRRE RApdckioayt he
reconstituted powder had around 5.5% aggregates. 15

After one day's equilibration and four weeks' dry

o Algro} gty sioage ehd0%oI(3itmenthsy rstabilitil the salutipmrepared from the

. 6% t es.
R N
storage at 40C, the solution prepared fromthe

The MMbarishd pavded wae determihetiasatesuibed ibd4s BggMadRtod she postder was 2.5

pn. ThE WP i ot0Re By ¥ty e oo ereababriors bl MMAD was
3.5 phGehd EPMWE in {laBbi %o the powder capsule weight.

7.0.0 FExample 6

Freeze drying of a 5% (w/v) IgG1 formulation

Pure IgG1 with a concentration of around 109 mg/ml formulated in a pH 6 glycine-histidine
buffer (see Materials) was diluted with demineralized water (with a pH of around 7.5) to a
content of 50 mg/ml and freeze-dried in the absence of any other adjuvants. The solution had a

volume of 50 ml and was distributed in commercial 2R vials before freeze drying. The
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1. A spray-dried powder containing a pharnmaceutica
active substance and one or nore of 1,4 O linked
saccharose derivatives chosen fromthe conpounds: 1,4
O linked D gal -saccharose (lactosucrose), 5 1,4

O- | i nked D-gl u-saccharose églucosyl sucr ose

or a 1. 4
WO 2082k e d gl u- gl u- sacchar os (naltosyl sucr §%§¥ﬂ§$m&ﬁé
spray dried powder according to claim1, characterized

lyophix}.ﬁ%t% 2‘/%% lgt Qﬁ}iﬁ’egcﬁ %&@éﬁa@%&@%ﬁ%v %sgia@al 3 tfgx’%ﬁ'le% L2a& assdescribed

abovecharacterized in that the spray dried powder in 10
addi ti on contains one or nore of nono-, di- and / or
pol ysacchari des. 4, The ray dried powder according

The aggregstg PoRtant v@ﬂg}vagtgétﬁﬁféég AORdAROVE he spray-dri ed
powder contains in addition |actose and sacchar ose.

o Afer ditewslYopsl is%@%geoav?ﬁs% aeRAYd i POmindde fainm At qidteed storage

characterized in that e proportion of act osucr ose

stgbglity), thesabtion prepareduvitain thetegenstintedpomider kadgpapundai0st/yaggregates.
contained in the powder. 15 6. The spray dried powder
. Aﬁ&%?lg géj’@ eil}glib%t% nan%l%foﬁr{%eﬁsc’ tdﬁ; Lbfade h{hot’@%he chl?ﬁcﬁ'l )ﬁﬁepared from
m xture conprised -0 gl ucosyl” sucrose and nmaltos
the tecomsittedpowlleehaipraunddisizetagpevgles. according to Caim
6, characterized in that the spray dried powder in
ddition contains.one or nore of nmono-, djs.apd /. ar
» Afigiope B S dogne sdlosp egks RGO Het0 Golbs salufigp prepared
fré tHel rddoistitutc@ Pawathad koasd _!Ilﬁ%rh@%rekit@s. spray-dri ed
powder 20 contains in addition fructose, glucose
and/ or saccharose. 9. The spray dried powder according
to Caim6 to 8, characterized in that the total
proportion of glucosyl sucrose and maltosyl sucrose
s at |east 25%kulodlyingbalLg (wyidiinasiar i ety
contained in the powder. 10. The spray dried powder
according to Claim9, characterized in that the
respective proport Pare (% gl fempudalipp sucrose and
gl ucosyl sucrose is at least 18 % (wWw relative to
the sugar noiety contained in the powder. WO
2005/ 112892 111 PCT/ EP2005/ 004806 11. The spray dried
powder according to one of Claims 1 to 10,
2.25 ganenmitel wereAdisgolved iharpund0 mf, éegmnerahzed water (with a pH of around 7.5).
As the next step, 2.3 m! pure IgG1 with a concentration of around 109 mg/ml formulated in a pH
6 glycine-histidine buffer (see Materials)} was diluted with demineralized water (with a pH of
around 7.5) to a content of 50 mg/ml. The thus obtained solution contained around 4.5% (w/v)
adjuvant or matrix and 0.5% (w/v) protein, was distributed in commercial 2R vials, and was
freeze-dried as described above. The lyophilisate was lyophilised in the 2R vials by means of a
spatula and further treated as described above. The aggregate content was investigated as

described above.
The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 34.0% aggregates.
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noi ety containing at |east on 1,4 O linked saccharose
derivative is between 25 and 99.99 % (ww of the dry
mass of the powder. 12. The spray dried powder
accordi ng to one of Clainms 1 to 11, characterized in
hat the 5 proportion of the phar maceutl cal_activ
W02°§%U§§95nce is between 0.01 dRY 75 % (ww) of ¢ ”ﬁgzogﬂ@%%
mass of the powder and the total of the weight

ercent OO 0/ The spray dried
» Alleroge f‘%@e‘l o %VFF,gkﬁ_ dre'x)gt@?gea @Q(g,\ég%ithktg)& Hrfﬂaared from

thé %anhﬁﬁed MEm%dnqqh @sﬁggf%?%ébst ance is a
bi ol ogi cal” nacronol ecul e. e spray dried powder
according to one of Clains 1 to 13, characterized in

o Aft¢rametday Sdfﬂwmmdm@doﬁmt weeksh frysteregeat 45Gaie solution prepared
tains o at least one 1,4

fr(ﬁn %R Ons sac a(ri%gjgggr%}l}?%g?/“ g/gwrgatggsugar m xture
cont a| n| ng at least one 1,4 Olinked saccharose
derivative or a sugar mxture containing at |east on
1,4 Olinked saccharose derivative and up to 75 %

(ww) of a phar Cf ko ce, wherein
t he proportlonlpcf)l e‘%ﬁﬁfgﬁ%ﬂf&%ﬁ%?wﬁzi??é?&l sucrose and
/| or glycosyl sucrose is at least 20 % (ww 15
relative to the dr{.50esgv)diGlHenpdatcber and t he t ot al
of the weight percents relative to the powder is a
maxi mum of 100 % (ww). 15. The spray dried powder
according to one of Clainms 1 to 14, characterized in
that the spray dried powder contains one or nore of
2.25 ot S565P wpdhadissdesdtin emihg 4¢ miderninbtatizeiwatpi (@nths: dhof grownd 7.5). As

e n e T BT s e SRS B it

glycin@¥SdtRiRbutfc (sdeSAbRHEL Sras Hiluted REitS BEmMelizRidwhRyWielth a pH of
according to Claim15, characterized in that the

aroung &) i asentpe of SOpagimldEhe thes obtiaed prlalongapiipedaRied 4-5% (W)
adjuvﬁff %9 rnqzltiqg ah® 0@”/6‘ %got&ﬂ%ﬁﬁfdbﬁﬁeq Hrboh{ﬁ?etrmﬁlhﬁ{ vials, and was

excipient I's a e spray dried
freezepimdas dambedjabuget'ﬂaﬂyaphmsh& washlypglelised iz 8 IR vialsdty means of a

d
syt BB ) St 05 "B Pl it
describfiEatidy. mass of the

The following aggregate contents were obtained for its storage stability:

e After one week’s open storage at 75% relative air humidity and 40°C (forced storage

stability), the solution prepared from the reconstituted powder had around 2.5% aggregates.

e After one day’s equilibration and four weeks’ dry storage at 40°C, the solution prepared from

the reconstituted powder had around 2.6% aggregates.

o After one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared

from the reconstituted powder had around 1.2% aggregates.
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spray-dried powder contains between 25 and 90 % (w w)

of at least one 1,4 Olinked WO 2005/112892 112

PCT/ EP2005/ 004806 saccharose derivative or a sugar

m xture containing at |east on 1,4 O linked saccharose

tive and between 1 and 19. 99 % (W w) J ]

“K)ﬂ@%QF én the total of the m&gaht percentagggég%gﬁﬁﬁggm

exceed 100 % (wWw). 21 The spray dried powder

according to | h N t the dry

mass of the Pgee% At Of:a 5?‘5@3%?\@ CZO% nl}gaPsu |glabet ween 25

and 90 % (w' w) of at Ieast one 1, 4 O li nked

saccharose deri vat D& @v/v)algﬁ]ganmuﬁtbohure cont ai ni ng at

| east on 1,4 O linked saccharose derivative and

between 1 and 39% (ww) of a tri-peptide,

characterized in that the total of the weight

per cent ages does not exceed 100 % (w w). 22. The spray
2.25 Coupding Sughe wesadigobicd égn rouah40 mf ddbhiadratized waite? {with a pH of around

Y C R N L RN T A

a pH pgwdﬁle hi’s@ﬁﬁx%%'uff& qséb Dfdfén‘afs) @adiiilBedlwit® déRineralized water (with a pH
aracterized in particles in the powde

of aropad, 85 hte avopenigs! S[Qélpg,(@éﬁl" h;p thuspbraimedsplugign coqtained around 4.5% (wiv)
ad_;uvam? A TRESHLLE g%aﬂg ?»?Rr? gﬁ‘c}télﬁn g gfsﬁn'gsﬂ%ﬁ 9{1 %o@@{e?%%ld%g Q/gaE, and was

owder accor ne of
freezeprhmdeis sledcaibedatrnt.dliteulyophjlimteswaslyephilised ilpthm vials by means of a

a act i zed in t a) a. .
sparu 70 At e . e Lol e Fhes imvestigated as
describsiBgeneed i n an aqueous sol ution/ suspension; b) one

or nore of 1,4 O linked saccharose derivative chosen

fromthe group conprisin 20 co u@%g
sucrose or

The follouingAperegate COYPHs BEIA ohilese ot Homed

a sugar mxture containing at |east one of these 1,4

o  Afdr biKQEISGHRARRPEIRT T3 feMfFe laft/ RInSidity and 40°C (forced storage
di ssol ved/ suspended i n an aqueous sol ution/suspension;

stabjlity ) Ssfsalutian prehered Gpmihe mabrstitatedepoandar hadarqund; 323% @serogates.

saccharose derivative(s) or the sugar mxture

o AESME 'd{le ngu%br%t?o%s Qﬁ%/va'eeﬂs rl;% Etghaﬁg gtsﬁﬁl)eé gtﬁ% ?xﬁﬁtmn prepared from

erivati ve'rs sso suspe
thé e odstinnel puslipehsl aanndtdess agareeatesi xed.

e Afier one day’s vacuum drying and four weeks’ dry storage at 40°C, the solution prepared
from the reconstituted powder had around 1.5% aggregates.

¢ at 40 °C the solution obtained from the reconstituted powder had approx. 1.5% aggregates.
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b) the sol ution/suspension containing one or nore of
1,4 O linked saccharose derivative(s) and the
pharmaceuti cal active substance are sprayed at a
tenperature of less than 200/120 C (infl ovv/outfl ow
tenperature), preferably | ower than 186/96 C.

WO 200901899212892 113 PCT/ EP2005/1694806 26. The ;5’56/@8%9@5/004806

according to Caim25, characterized in that the
phar maceuti cal active substance is a biological

Claimsgcr o- nol ecul e. 27. The spray dried powder according

1.

10.

to Cdaim25 or 26, characterized in that the
A%ﬂ%?hﬁé@ﬁ&vdéi‘%ﬁht‘éﬁ‘iﬂgV &tha%nh@&lh@ai Y6 RSBbstAncd@nd BRE or more of 1,4

process accordi ng aim 27, characterized in that
Oﬂlnbecbaap%hamﬁdmvagw@n@néwm desempapdsiyed or cont ai ns

0 I ol ysaccharides. 29. The

p?gc(ggg@gg dsang @?é“’sug’[é’é@’ characterized in that

t hd @hhkﬁdl@@luwac&aﬁpe@umyltsucxb&) opiayed in addition

ctose and s harose. 30. The process
ag’g&?hﬂf?&ﬁl glersapihpege aﬁ@@}' I'sp¢rgsedct eri zed in that the
proportion of | act gsucrose is at ast 55 % (w' w)
Thgtspray drigd, gawdsrgrenrding foelaig 1 w%afwﬂéé it femh%?accharose uerivative
is BURRERSEON to be sprayed. 31. The process according
to Caim?25 or 26, characterized in that the
T}é%gl%b AHOS Foy Rk h&’c%?dlf@td Clafth 2 @héidéfe%ﬁ&f inGhdURSpkay dried powder in
sucrose anhd maltosyl ™ sucrose e process
addition colitaigs ¢re (@inairepBrhpnehdir amt /aripebyshccherideait t he
sol ution or suspension to be sprayed contains one or
Theopeychiedpnwder atverdimg tp §llgisnd chardckigised i5h@3he Jpray-dried powder

ocesdéja} q %% Qﬁ im31 or 32, characterized in
COPRUE 11 KB BT 6 R PAS agﬁseehm on to be spr ayed
Th%%ggagflr Sgg)rgyv %rg%r%aﬁ CCh 3&? %&&rﬁge Cosgﬁ tﬁe proportion of
lactBhRERES Bl BRE 55 B, IR rélﬂﬁ/ett@ﬂ'@suﬁfr ALY bORaiRéd in the powder.
gl ucosyl -sucrose and maltosyl - sucrose is at |east 25

Théosﬁlwg%e@ﬁoﬁah@ a8Q8tht RCRIm I USRNSSR il MaliLisSPhAKRE comprised
process according to Caim 34,

of ghigpsyt susrase end imaltesyhsucrdse r espective proportion of
mal tosyl - sucrose and gl ycosyl sucrose contains at
Theeprey diigd povder w)coofmg tocClgion Gutdharacterizedsin iy e sprevt dsicd@owder in

aye 36 The PGESS @ccor to t he above
aa B ¥Gyn e oLdforfRERERE. B SR MR
The spray dried powder according to Claim 7, characterized in that the spray-dried powder

contains in addition fructose, glucose and/or saccharose.

The spray dried powder according to Claim 6 to 8, characterized in that the total proportion
of glucosyl sucrose and maltosyl sucrose is at least 25% (w/w) relative to the sugar moiety

contained in the powder.

The spray dried powder according to Claim 9, characterized in that the respective proportion
of maltosyl sucrose and glucosyl sucrose is at least 18 % (w/w) relative to the sugar moiety

contained in the powder.
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11.

proportion of the 1,4 O Ilinked saccharose derivative

or a sugar m xture containing at least on 25 1,4

0-1inked saccharose derivative, between 25 and 99. 99

(ww) for the dry weight of the solution or

susgensn on to be sprayed. 37. The process accordi n(%
$2 dains 25 to 36, chadthcterized in tH&TEFFHRY004806

proportion of the pharmaceutical active substance is

bet wee 01 and % . (W W) .th

TS ED AR e e 008 POBYSTE | @Ol ed i i he sugar

m&@@%ﬂﬁirﬂﬁ‘%attl@asb@n $Ar@YiaRed SHbSHASE Qetiviide isbebiddh 2A5hRd 99.99 %
t ot al e wei ght percents is not nore than 100 %

(Wi8) Oflth%dlp’rlﬁ%ﬁé%tha@@wﬁ% ng to one of Claims 25 to 37,
characterized in that the solution or suspension to

12. Theespspir diied| powderorrcaiding tmgnq)pf fkdeims off totl heeharacterized in that the

13.

15.

16.
17.
| 18.
19.

20.

prgé]o%ga feto pﬁar*nflé/euﬁ%aﬁ %%bv% stance ?g(l%h%e%rbtél %{ddiS/ %0 g\yv/vs%rb? the dry

nor e process accor

mésk af’ e P8wdemd aled to1al afttle WBIghhﬁrcdnkﬁs e0@iopi ent i s an
am no acid. 40. The process according to Caim 39,

Tiehgirac deed pedrdéradcbdingt e oddToNTlaifisdl ks 12 SeARuGEMRd in that the
41. The process accordi nq to Cl aim 38, charact eri zed
Phaﬂn%‘:ﬁlattcaf #aive sébsiEnesis o biologisab Biacrpmolecils:  The pr ocess
accordi to Claim41l, characterlzed in that the
4. Thexera pogvdgr pgqordiaghiq ene ofi Glamms 1 ¢ d3prherectasized in that the dry

m;?sg %@ 'ﬁg:' %ﬂgdaﬁe cﬂ}eg ﬁa‘vﬂbrd'go GNP RGES 452% 90'%#(%) 4 least one 1,4 O-

S ftri-1sol euci ne. e spray drie
rﬁcedvcbecchamso rdstnmglvbooxch asugaﬂmxmhapamtmamgzgdlqaﬂ oﬂmtl 4 O-linked

Y. r.SUs
solh et Mol e et s T Bouithiab Gt BT R A g saccharose
detivaiv@- and Rigeth Fa0L arwp Q)fdﬁrph‘dﬁhﬁdc‘e‘tﬁlcﬁr aamseug&rstame;twhmin the
containing at least on 1,4 Ol jnked saccharase

PrERATQRDt BEORNEPSHATHISEN SEermFRIAney g glmpglAygroseds pilgest A8 %o (wiw)
1eBRE AFIHR"drg Gichsd Bf tHeBJowideP andl ﬁlet @Ea?bf e &agt%tvﬁkr(%gis relative to the

per cent ages does not” exceed 100

powrdecis agnaxdoemaif he0 Ydwivhi m 42, char act eri zed in that

the dry nass of the solution or suspension to be
Th;:mpmyech‘iedqmwdbm&c&mmgee ron6 Of s:mmgo 00l Gywhayaasdrizad in tasthe spray

one .nked sacch derivative or
o ReTIFE o G o5 S PLade Bioreores§ bRl Bipigupond /o
ond@F inead éfkaltand between 1 and 39 % (ww) of a

tri-peptide. 20 46. The use of the spray-dried powder

TIRC§R4H IdRgd tHRwaBe afordBh@ S TC1dint 0 5288 dr@bteMBAUf gt the @xdipient is

1soleucine.

The spray dried powder according to Claim 15, characterized in that the excipient is a
peptide.
The spray dried powder according to Claim 16, characterized in that the excipient is a tri-
peptide.
The spray dried powder according to Claim 18, characterized in that the tri-peptide is tri-

leucine.

The spray dried powder according to Claim 17, characterized in that the dry mass of the
spray-dried powder contains between 25 and 90 % (w/w) of at least one 1,4 O-linked
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nmedi ci nal product. 47. The use of the spray-dried
powder according to Caim23 or 23 for manufacturing
an inhalative medicinal product.

WO 2005/112892 112 PCT/EP2005/004806

21.

22.

- 23,

24,

25.

b)

b)

saccharose derivative or a sugar mixture containing at least on 1,4 O-linked saccharose
derivative and between 1 and 19.99 % (w/w) isoleucine, wherein the total of the weight

percentages does not exceed 100 % (w/w).

The spray dried powder according to Claim 18, characterized in that the dry mass of the
spray-dried powder contains between 25 and 90 % (w/w) of at lcast one 1,4 O-linked
saccharose derivative or a sugar mixture containing at least on 1,4 O-linked saccharose
derivative and between 1 and 39% (w/w) of a tri-peptide, characterized in that the total of the

weight percentages does not exceed 100 % (w/w).

The spray dried powder according to one of Claims 1 o 21, characterized in that the particles

in the powder have an MMD of between 1 and 10 pm.

The spray dried powder according to one of Claims 1 to 22, characterized in that the

particles in the powder have an MMAD of between 1 and 7.5 pm.

A pharmaceutical composition containing a spray-dried powder according to one of Claims 1

to 23.

A process for manufacturing a spray-dried powder according to Claim 1, characterized in
that
a pharmaceutical active substance is dissolved / suspended in an aqueous
solution/suspension;

. one or more of 1,4 O-linked saccharose derivative chosen from the group comprising the
compounds lactosucrose, glucosyl sucrose or maltosyl sucrose or a sugar mixture
containing at least one of these 1,4 O-linked saccharose derivatives is/are
dissolved/suspended in an agueous solution/suspension;
insofar as the active substance and 1,4 O-linked saccharose derivative(s) or the sugar
mixture containing at least one 1,4 O-linked saccharose derivative is dissolved/suspended
in different solutions/suspension, these are mixed.
the solution/suspension containing one or more of 1,4 O-linked saccharose derivative(s)
and the pharmaceutical active substance are sprayed at a temperature of less than

200/120 °C (inflow/outflow temperature), preferably lower than 186/96 °C.
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26, The process according to Claim 25, characterized in that the pharmaceutical active substance

is a biological macro-molecule.

27. The spray dried powder according to Claim 25 or 26, characterized in that the saccharose

derivative is lactosucrose.

28. The process according to Claim 27, characterized in that the solution or suspension to be

sprayed or contains one or more of mono-, di- or polysaccharides.

29, The process according to Claim 28, characterized in that the solution or suspension to be

prayed in addition contains lactose and saccharose.

30. The process according to Claim 28 or 29, characterized in that the proportion of lactosucrose

is at least 55 % (w/w) of the sugar moiety present in the solution or suspension to be sprayed.

31. The process according to Claim 25 or 26, characterized in that the saccharose derivative is a

mixture of glucosyl sucrose and maltosyl sucrose.

- 32. The process according to Claim 31, characterized in that the solution or suspension to be

sprayed contains one or more of mono-, di- or polysaccharides.

33. The process according to Claim 31 or 32, characterized in that the solution or suspension to

be sprayed contains fructose, saccharose and / or glucose.

34. The process according to one of Claims 31 to 33, characterized in that the total proportion of
glucosyl-sucrose and maltosyl — sucrose is at least 25 % (w/w) of the solution or suspension

to be sprayed.

35. The process according to Claim 34, characterized in that the respective proportion of
maltosyl — sucrose and glycosyl sucrose contains at least 18 % (w/w) of the solution or

suspension to be sprayed.

36. The process according to on of the above Claims 25 to 35, characterized in that the
proportion of the 1,4 O-linked saccharose derivative or a sugar mixture containing at least on
1,4 O-linked saccharose derivative, between 25 and 99.99 (w/w) for the dry weight of the

solution or suspension to be sprayed.

37. The process according to one of Claims 25 to 36, characterized in that the proportion of the

pharmacentical active substance is between 0.01 and 75 % (w/w) of the dry mass of the
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38.

39,
40.
41.
42.
43.

44,

45.

46.

47.

solution or suspensions to be sprayed, characterized in that the total of the weight percents is

not more than 100 %.

The process according to one of Claims 25 to 37, characterized in that the solution or
suspension to be sprayed or contains one or more of other pharmaceutically acceptable

excipients and / or one or more of salts.

The process according to Claim 38, characterized in that the excipient is an amino acid.
The process according to Claim 39, characterized in that the amino acid is isoleucine.
The process according to Claim 38, characterized in that the excipient is a peptide.

The process according to Claim 41, characterized in that the excipient is a tri-peptide.
The process according to Claim 42, characterized in that the tri-peptide is tri-isoleucine.

The spray dried powder according to Claim 40, characterized in that the dry mass of the
solution or suspension to be sprayed is between 25 and 90 % (w/w) of at least one 1,4 O-
linked saccharose derivative or a sugar mixture containing at least on 1,4 O-linked
saccharose derivative and between 1 and 19.99 % (w/w) isoleucine, characterized in that the

total of the weight percentages does not exceed 100 % (w/w).

The process according to Claim 42, characterized in that the dry mass of the solution or
suspension to be sprayed contains between 60 and 90 % (w/w) of at least one 1,4 O-linked
saccharose derivative or a sugar mixture containing at least on 1,4 O-linked saccharose

derivative and between 1 and 39 % (w/w) of a tri-peptide.

The use of the spray-dried powder according to one of Claims 1 to 24 for manufacturing a

medicinal product.

The use of the spray-dried powder according to Claim 23 or 23 for manufacturing an

inhalative medicinal product.




