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COVPCSI TI ON FOR TOPI CAL USE I N FORM OF XEROGELS OR
wO-bdobfos AP METHODS FOR PRODUCTI ON. 5 Field of

i nvention This invention re* ates to a dry act PG@’E"Z"O’/"(’ZZGI

i ngredi ent delivery systemfor nasal, ocular or dernal

use or other therapeutic or di agnosti c applications

PHATNACRIPRERL (MBORE IO F A POt BE s B AN P OF keR0GELs OR

t her apeut i caFIMSANDMETRSTY EER PRGDLR?ﬂUjrﬁd as

smal |l droplets and may be dried in vacuum e
t herapeuti ¢ substances can be applied 10 in defined
patterns on one or nore surfaces of the xerogel or
film Such a systemcan be used as a storage stable
Field of the wagntion ve i ngredi ent delivery system for
pharmaceutical |y and/or biologically active

etitiontrslakas to ey netit inpredissirdtlivsy aysteriest sfCocular or dermal
lication in a noi st

use or Eiﬁf\;/&rr gln?%%{l&{ hél&%rg'\\ﬁﬁ PE%@I@MH%GF@ dp Ry prenasiag them. More

partlcu]tai'lysat gekatds ng asgeﬂ)gehbﬁffﬂﬂﬁ'odt@aﬂﬁgh %érﬁ?éuﬁ@{dgp%ﬁ\}e substances are
whi.ch are_rel eased at a con

apphed§ﬁ éﬁlagqﬁ%&%?é‘?@ Raahe Biedisagcwwn. Fes derapeuiivdubstahden gan be applied
in defik@fpatié®alon o€ Wr dor "sulqﬁfeg%k ﬂ%eiiérxgeg%r mt 884 egf,ys%eﬁrécan be used as

| subst ances or for other purposes grotnt
a storagpygtable oandr @Ypﬂ@%n fingredientt idelivarsin sis@sfm ef@imﬂha?mb@eutlcally and/or

biolo glééﬁlqucﬁ% tuf@é&!e ns ?1% m aéelg iof o ¢ ?émrrgtléﬁgagdlég%;glgg erifpref e or throughout

applicatiwi &t ammﬂﬂeﬂ\&ﬂhrm:gt (eThea roantiNehe$HIRAT isOfehy cﬁ‘a&geﬂﬁlﬁ serving as a
mel lit venous insufficienc

hydrogem%‘?ﬁ Ic%gt t‘E%‘?B%““a‘nﬂl stpees, ehiphgre released @ti aj ¢pngmolled rate. Such a

system Cilﬂb@ﬁ&ﬂdfot wéqwdq%taﬁg Ot iilaé%%bcggx\i/’ glr-] ggrg?a?fdteﬁ\t?er% 8¥ Fherapeutic

wounds
‘ substangeg,og(%q@tggmosep(part from cau5| ng great costs to the

public health system chronic wounds give raise to a

very painful, distressing condition of the patient and

may_ 25 even | ead to anputation. Therefore adequate
Backeround pfithe ingentiqn onot i on of dermal wound healing is

necessary. The mechani sms of wound healing in general
Thenpresers mhartmt@m Btriecxsmple e fused ot naval) dulab @R defiflal delivery of

' k 1962 noi wound heal i ng
therape\ﬂﬁas%ggtgggneg \sNI e%%qrc]:o X d,lé%%l:l] ggl mOSE XOvE :hea{ Imgp Theyeravdng number of

patients (WiS6@ipbéded meditds &eﬂ&fs- iASitficienty aAd YtHER @Nroﬁicf di &tand mjunes has
30 | i ke hydrocol | oid, hydropolyner

resulted jp éptﬁ%%gysga grtmé{i@'ncg,og cgqpmq@oqrhpq,lmg sofqvﬁlsguebsmua@e@ L. Glove1 et al.
(1997) Adahntes BNWHHR SarB0Q0SS3- |A)PQR &h ¢ ca \I\D%g OeWP g%s:;%{q the public health

Sonetimes they addition
system, G\WPP’@ Worgds g faisgrto awempehaftg,edlwmsbmg @bndition ®f thetpa€ibnt and may

even leaB't6 ah{l}ﬁ@arti:g ?f%eﬁlgfor%ﬁgeqelﬁ bandaﬁtoandlslfggélp];*% o %ngag woynd healing

ringe
is necessarswol | en or swel | abl e pol yner

The mechanisms of wound healing in general and the characteristics of different wound
healing phases are well known. Since 1962 moist wound healing has become a widely accepted
treatment (G.D. Winter (1962) Nature 193:293-294). Already many different moist bandages,
like hydrocolloid, hydropolymer or alginate systems are on the matket. This bandages shall
ensure a moist environment in the wound. Sometimes they additionally take up wound secretions
while they swell or in exchange with solutions, which are incorporated into the bandages (for

example ringer solution). All these wound dressings consist of a swollen or swellable polymer
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WO 2095/ 0846() PCT/ EP200i /002261 2 and sonetines of a
wat er resistant backing | ayer, but they usually do not
ny therapeutic active substances.
\V&Qaﬁﬁkghelronnent adequat e, concentrati ons of 3%@%?whmmn(1

factors are necessary to pronote healing. In the

1970's the inductive effect of platelet derived
and S@m@t@l@ﬁﬁ%Of@nWa@r resistant batdiing fayef bnathef ussallydiswatidoathin shy therapeutic
acuve 3&5“% 997) Zeitschrift far Windbehandl ung 2: 6-10)

since then many studi es have proved the cllnlca

B 550 e, S0 kit NS o ey
promdte (heﬂ’m@r Irh 1811376 the ﬁld@l@ﬁfeeéﬁ‘&ﬁbf 9ﬁte‘Peft déh{'&?fa,%fbtrs ?nd other cytokines

actors for the pronotion of healing Is

was f%ﬁtsfi‘?fﬁﬁ@‘?ﬂ (ke &ﬂ?%/ﬂvﬂ‘tlﬁc}émﬂeﬁlr W m&phalfﬁ!mg 2:6-10) and since then
many %?l%dr%{snf(xﬁ g\é‘%ok}%&el % 1ﬁﬁ?1? 5*?&?1?18%%%%% g(& io(dlover et al. (1997)
Advares il @pundreare éﬂdﬁé 8)t Thageqesave bal’a@sebﬂxd@ﬁé&ﬁtrah@n apBiffrent growth

factorw heal | [ ag&xﬁﬁ]zril%ltl%% %@We?sé;?e&gﬂlp ywiltht ¢Jderly people and

patienvsowHikl Glabk’l@m@ir/ gitoli@Whe disofdety (Tg Pradk 81 89) Q@ﬁé’dﬁﬁ% ﬁJY\WIﬁ'xlabehandlung
in the first "cleaning phas

r te wound healin
2:6-16}; BicspiGreitbas Brayen ke betosfal tguinply waerkbealingestors, like PDGF, TGF-B,
F XT3 K@P-ﬁ 'oi/Edmbeeﬁuin%ﬁtnﬁYA‘EFevﬂ lﬁéil /i i @&?&%%US sol utions

room tenperature nany proterns remai n

HB@QL& gﬁ% Y298 aaat &z% %unﬁrh{cﬁ Oﬁroﬁx gﬁglléeahng in the first

rapi dl'y I'n an aqueous
cleanipg §h3540%= ofotping and theyéfoye qlmetlmsmbtamldwemk’sve( @oRcules. When stored in

aqueol 1@brRlat Rbom (tgrggg%xt@%u g p@&% R0 not-lr-g aGh :ﬁﬁ%\}ge){ ay aggregate

 onger storage tein Sor Ut on
and loge aghivitseripilieEGHeitj avealqmnrd rﬁvmmimcmt fodeapmple lost 40% of its activity

within! %Q’[’ékyr v%( Fé%%g &r r+-8600) GiE B?fég?eqqﬁg d?g SRR YRBnger storage

gro ucts ha ni ca econom cC
stabil iHpsapiein solutiops havegtoabrestored weler viefihed tor(dntamsrdn idegmtemperatures (~

20°C Bi" mRgIC) PRGE: e@ e ﬁl%Eeu ; gﬁp&s nISI%HS&F 'Hv& Jg&r{ cﬁa{lr E&Gro?ﬁ?a'l] or handling

| so the SO ut on eane I On
drawbg%hs} Bt Rggr@m g el ithadt (creombinans huipen)s PBYGRIBE, has to be stored in a

refugefrzitgle Ao th-grgo t o%ﬁﬁ‘ok%n?dddél&hﬁﬁ %l)hﬁ%)ﬂ %if%l%snpaq \M!]l{ %ﬁwn growth factors,

be carefu ore a
must hfesip@ésw ﬁmzeén'fhlad@adﬁﬁduadéiuopelr mohbmsc:@mp lhaahe de cAwfully thawed

before%#nfnﬁéd@i@h' WYhich Qe %Q&s?ﬁglpl?clr \‘?}g ll’lg&ibcsail g&@&?al c8mgngnce

l'isation o nce iIn

RLQ r
R0k ok, Rl AR IRAy  mins msac
dry pledm dhtes Wldk@rega'dometha:d innthe rpharmatettidud schiteldglyx®@Senited sensitive
| ow. a gatlon rates. Additionpally chem ca
Bt

Subsm&“é?&g%t PSS 40t 15hs AOPIQUE r BAUEYS affy SBWPm@W aggregation rates.

Add1t1§1§a’ib/l dhetncal ﬂeglﬁﬂzitﬁﬂﬁﬁdcﬁdhs Qire dédfe%@d/ bh® PHEBRbL stdBIUS is increased in a
there is gh need for the devel opnent of dry,

dry enyirgpment. dpus, fdg:r%éq a\kigh ,qq@c} dern digtdeyelopment of tmesséorggeystable active
mgredféﬁpgf&lhétsh?}i@se &Kgﬁfﬁ) B&OMaYL tté“b@drePoqsﬁ cf) Betﬁ% of! %{mng use, as for

use, |ng i he app |ca
Woundph@ﬂilmgttb@ applheatm;ni of |mx1mst prodocsf éukabslowmpd rcﬁgpﬂeﬁerably‘s hydrogels, is

neces 0, AE SRR N B RS ST b s Fpespg from the el snd

brought to market as a dry powder. Before application the powder has to be dissolved in water

and added to the gel, which then shows only a short shelf live. This preparation step is time
consuming and may lead to problems in reproducibility or dosage. It would be preferable to have
both, the sensitive active substance and the gel, present in one single system, which exhibits a

dry storage form. Thus xerogels or films with incorporated active substances are a promising tool
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brought to market as a dry powder. Before application
the powder has to be dissolved in water and added to

t whi'ch then shows only a short shelf liy
wofﬂ?’s/&gbepar ation step is ti consuni ng and ﬁ§§/qP@(g’a/('(’22(l

to problems in reproducibility or dosage. It would be
preferable to have both, the sensitive active
to. enswa s$akililyeinghe dried fgeh, anﬂrtesmmtcanie deep ehipgtatutysérega. Such systems

eI KT R ey
“DlepdEd? Becordinl t¥\ehe PRACABHISRIRCY BRLARIRN648 1s I;rnérdug sponge-like

ensure stabili téyl nthe dried formand to overco
matrix jeletpineblep et ar cbpgﬁlag.g bgubhezsydiyings comprisinvgt drteleast one gelating

substar?cg,g%{)]é} t i n O];:rg;lgt I%g S%’e*iiﬁ@t&eslwe?lgag@ga é}rl:lgg %q%efsh\gl;e% in contact with

aqueo@rs@ﬁ@m]sl nventl on is to be understood as porous,
sponge- i ke matrl X obtainable froma hydrogel e.g. by
“FH8PZR NI ' : ;
e TRx Ol O Rk iiiton i 878 AR Blvpdr-based foil of fat-
shapedsﬁmlnl ofaurdfoimr ﬂnd’lgndssogﬁi sonsiistenciyrottainglsle tfrosh tahhy dieest ®ySdrying, e.g.
sol ut.i ons to,the p esent i nventi on

evaporfle S O caTBa e SR rP e Ko mRUaF B fhe. potentl fo swell

and foriBPRIgdI9 W R fin betith@ R &}&B&%iut%}g consi st ency
obtai nabl e froma hydrogel by drying, e.qg.

“BY p%&ﬂ&ﬁﬂg _Itﬁ tfﬁﬁgﬂes%ﬁt ?Hveﬁﬁﬁﬁ 15‘9? fbeqmd?rs?o L V\%F?ntaifglg a very low

UthﬂS trix e potentra

contentamﬁjwhter,rprh&ctdﬂg ddss thdref%d (w/eQnheiturs)irhbre gfitRedlSy less than 2% (w/w)
to the present invention is

o L o S T L et ot
coulom‘éﬁl@ rhalpF%EEélaQiltlﬁtlbl?s?OIt Q%ﬁ‘l\t/l\?fé’ @Mn?') @'3S7§ugﬁetrg@{1§GmbH & Co,

preferably |ess than 2% ( ture
Fildersiadbf@gralohy). | ess t han 1% (W w) noisture. Misture can
be determ ned by coulonetric Karl-Fischer titration,
“Mocrodraplgs? @cersilimg ﬂéﬁh@ﬁﬁﬁeﬁbirtg&hﬁ?ﬁi@ﬂ Be Gﬁgersﬂo'éd as dﬁoplet which,
rsta crodropl et" accordjng to
when aﬁPL‘&@ Nin ?ﬁ{}’é’nﬂ &ﬁf‘?% g8 &ot suksiantighy changs dhy skape of said film or
xerooel"\'bk@f'érabl}ﬂ“aerm&wbbl‘ég dO&s ﬂotfﬂalv@ao\{olfﬁﬁé € qgﬁ?l@m, more preferably
substantially change the shape o fm or
not biggasrtbee?00 Wy ef erabl y, a microdropl et does not have a
vol une bigger than 10 1, nore preferably not bigger
“Cérater’230o bk undérstdodrasi ecompasition dmful Hoiedaliveefopsctide substances for
sition useful . for_delivery %ctlve subst ances

the medigFY E5aaeriuel BEFSRIBoPhAeaser A drelibordiisn: B seameis treatment of

conditiéHithfftRE belysor ders or for cosnetic treatment of
conditions of the body. "Active |ngred| ent" is to be

g T R T S LT

either dixectigionyhbn relehsed itomn igngsrovli€ forns i Vivs apanehick ivdhub ®Eneficial for
t he nedical treatnment or prevention of diseases and

the medighl GrABFHCTIPBYON CodietsrEand dart digdoisfor for Sosmetic treatment of
conditions of the body.

“Surface” of a dry hydrogel or film carrier is to be understood as any surface of the carrier
which is confined by edges; thus in case the carrier has a spherical shape, only one surface exists,
whereas in case the carrier has approximately cube shape, the carrier has 6 surfaces, and in case

the carrier has approximately cylindrical shape, it has 3 surfaces.

“Essentially no change in shape” is to be understood as that after the appliance of the
droplets there is no substantial swelling or shrinking of the carrier as a whole, i.e. there is no

substantial increase or decrease in volumeof said carrier itself,
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conditions of the body. "Surface" of a dry hydrogel or
filmcarrier is to be understood as any surface of the
weoasosinglesowhi ch is confined by edges; thus in C?@ﬁEHﬂﬁimozzm

carrier has a spherical shage, only one surface i

exi sts, whereas in case the carrier has approximtely

Courtacs heRs> of RAre kAL | ;

30 the carrier rﬁgs &gﬂﬁg{flﬁ?ﬁlgféﬁéﬁﬁgﬁﬁ r@?gﬁsws%ﬁgagéﬁy ffea being part
of or, ghmaxinyyn beieg; equikeleaiio asitfaceao change in shape” is to

be understood as that after the appliance of the

Sowgtlises it ey beirecasayuosianttivel orsnetd ddige igrehliehB ih BEe system, as

whgl e, i.e. there is no ’

of,.the carriger. as a .
the et sl Dudwic guiveibetames o omssynggisti effects. Even

. thougk Aok BEtive i%ﬁe@ien\ggc?ﬂ%?é@ P RPa E (t)i:t:'g ?‘?ﬁ%%érg‘%ﬁ?e é?tie?igs body it might

surface areas a ydr og
be neqessane ta sejrraie then dsoaghputseeadepindiffesstt actdfe idpred@nts often need very

. Xi . being equiv nt to a surface. Sonetines it
aitrerdfh S ling SuRo bt Halie sell Seiinte i b6 avoul separate products or
dditib@ HEWIERL ST EALHORE i LOE | i

additimpp ple P LHORGVE Wi Eflbn & Whicht oG b0 Boffbined before use, the

produefianepx)ione i singdd. f readp-to-Esee Ayst&ms howdlict Hesactaet inggedients are separated
not ' manner. i n

i n jents .d [ nteract. in a negativye
through ¥ 8B P AT 55 Biting BelReBE BBt e barery usefl
):)h %r oueghout .storage, as different active
ﬁ@? OIS RNE ngedicnbpaitersy o1 & prattix sonlksi additionglly allow a locally
define8 AP i L4y Jsolub@ns YO
B KARGHO Sl i oF USSPl
%gl%% ?@rd&%&&?ﬁié&%&?@%h @{%e}ﬁ&é?edo 2 grgitq%a ?vgt’hcp%rng Iw%‘?eg or throughout use
with agesly body thedss ot example exdidAes WBinaGE WRNnUNTh&EbE MeSxerogel or film
K are separat ed g t hroughout storage, and if desiTable, )
takes up %‘teﬁuﬂ"%ﬂ 6‘&1 fQrasya hydrogel. bhydgogakoatedpraerigdrayer solutions with low
. q f.i [ ti j [ trerns .
sl ey KERBES RIS U ARMRRUSLE B U o be i

only oge¢ idady. dpplsobuionoRumkingmifet arample hdsi @hbe applivt chiftinuously onto a
uar ani eed b | uti ogs. or _hydrogels, A dry storage .
comprili 0 E Hhe o AEre ey o Hiob wbieb UeeisuBent ped healing and

handliN@b&ipedties! BLOYED Qi biliibs) AQUERHIe D | 4808 O% i
exia)rrr?l e exudat es vvirzti%i:isnatlhe1 wound. Th%’r%%n{lh%hgé?n r%{lent product
would dyave p|dsy; steraggstable formaard cowldiel whpdmteidonshpdrogel before or during

use. S %désc&ggé 'staSYesfoo %Lq%g@ Egteg% gtg)ﬁeglr ﬁgv&om\! ?%?e?r{xﬁé%@?%#&ttﬂus allow also

OW VI SCOSI

easy agd eipapatasp@sdtionn 014r86veef Qich RodRtd MalaRPR! &8fka bgrnr_lh¥ patient itself
aily. The solution Eurokinin for exanple has to

.., once daily J )
withoup complratitnsc d hesehy digh pogatvhish oseurpwhers treatnidng haptmdle effected at

hospitdfeHE @l ) is a hydrogel, which shows good wound
OSPI%:aI i ggﬁgﬁd handl i ng properties, but bad storage

S 4811 BB bR S0 iy i
to a fastqigtide lﬁ@%]réﬁ%‘tdxfei’éaﬁéi of,uis@ §ec8h@9plioehey 3%195 b@%ieg&gt in a controlled

use. Such storage stable forns need not be store
slow rejeasgmapncr. dnip espaciplydeanficinhionchievow latally higlasyncanigation. As highly

active ﬁqg@?egfrtégﬁ%ggé.@ﬁ%%%, gFI\]‘/';Eb %%r&‘é%{p’gné%&*}t er 8P Hi%hs'mt%?%t gcl)tst% waste any
active ingredient. None of the existing formulations fulfils all these criteria. If the active
ingredient is homogenously dispersed in a gel matrix it must be accepted, that only a minor part
of the active ingredient will be absorbed by the target tissue from the contact surface area
between formulation and tissue and that a bulk amount will be lost within the gel by adsorption
to occlusive patches or may be eroded, washed or swept away over time. On the other hand, a

rather high initial concentration of the active ingredient in the formulation is desirable to allow a
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avoi ded. 25 After rehydration the applied active
WAGPLHSUT subst ances” shoul d di sgol ve rapidly | pawinposoo2261
to a fast active ingredient Selease or, as a second

could be released in a controlled slow

. option, the ] )
Slg"lug‘faélg§8nﬂ"é’ﬁ%é‘ﬂn gradipnt toshaild ap| sndotm ehiieven thet qecasdare eving force for
diffési j tj on i ghl active

b SEORA BRSNSt 0 b RS Pcrofors a optum e
to betfousd betweeghlimitingr e texpaiisiveOadtBfd BigAAient 36dshy/ find fhe minimum overall

None of the existing fornulations

i ngr edi ent .
,a..conégpﬁ‘aﬁ%g%ceﬁa}ry.eri a. If the active 30 ingredient is

. hoé%%‘eno sly dispersed in a gel matrix it nmust be
a Iy tcHlgr pyablpms ofiexistingdopicaboprotihets davd ¥ebe faced as for example

i ' ' rbed by e target tissue from
e SREREect bl OBRL B LU ISk on ol (e Regrann®

dosetlibysthe amotnt ofthe appliddkhpd¥oes steahd | THE 1d ﬁ%e%ya%gﬂaﬁ&&ot reproducible.

It ‘gﬁl by a&gor tion to occlusive patches or
w gd’&dfse dpdHve e diepradyiryise\single idose pfoduttheoveiiagra defined contact
Retiek ' ncentration af e
e et e E‘ ?ngcr# f%ﬂ“ﬂﬁeﬁl# o b nac’?‘%evﬁé@ﬁP%f%‘E%geﬁo
0 4650 0 PCT/EP200S/ 002261 . .
R e e s Pl o eaptsonl anusibos et This is ot the
case withi suee of thenexisthia pyoteiinl donBEning&Roddl!, fifi-Td: g&ggébe‘?—gmducts. These

non—s% hg a%)tgf' ve ingredient fromvehicle into the t
TS HECICH P AW e igh ridErmied scceptabbefr many dppliostioms. Regranex®

for exaimfilé (8 nbh&t ' 1Y §ad 0 i ent, | psses .and

T A S T

with ingegporaterh sengitinehantivp rmgﬂeéiﬁ‘ﬁtsplikemnskirﬁ? cAPRGICHY sterilised easily. Many
as for, exanple the absence

haye..1 f
hydroB8 RO b et B ediet feod ou agiinian sy ohymers gonstiom acie ingredicns,

exact .
whlchmekeﬁnddm&ateﬁeﬁﬁ@ﬁlﬁé el,a{ivguldj 2&%@ ?téfbﬁi%}? aggga%g&gg throughout these

theﬁg‘_plied. hydrogg strand. This is not’ v
processeyy Hetlerashive dogtiedieat solitionsoca bb gregmeéd by tiliraioe taough a 0,22 um

; = i nal e. dose, progduct covering, a
flter Y THESRIAS Hols 6 o R0 et el sicd o Sogrpdient - may be sterlised

separately puticmild lbe donfbinddi Afeewails. AabitenaLafiaadvd 9§EhtagtBus not only to
ocul ar nmucosa etc. all applied

... FO resh wounds,
‘stenhsﬁ,agag{ iﬂ%pstqngg}' .tE%.}gfig}ge] écparptely.i 4demyate Ideying aweditiank for a active
ingredig@ilBe®hydid@ecEotinHel e‘&%‘?ﬁ%é&égﬁ?{g&rﬁ g?lé%efogl%lrs_iéal properties of the

) film or hydrogel-products.
xeroge, pp dila tandpnelsiba tstapulity cofathe isdorpordtedr nbitive JCERP iddkfent have to be
nex(r) for exanple is a

J . | i [ .
borne 1%181%11@? gﬁefeggm %\%}blga’] ?»e \ﬂgg{glq%?% e pm ad siedlise\an qlgtiv_e ingredient-free
xerogehon fil et edd MavO dSme@Bl So Mat £ s‘ce?ﬁég ggﬁ‘?ﬁi‘f“ geecﬁgn Ss'o_tldt:}/o% afterwards

d active ingredients, |ike protelns,
under asepiis coaeiFops gvithput mehydratdightinr pgoegs oofild. Bdiogether a sterile active

1 i (4.4 ] eat i t , t t
mgred%gﬁ:g(?dtdlc%gﬁtg ct:b%‘ ?ﬂ\géﬁ%ﬁ&g g i“??% %@‘reg S:M%?‘i:l& %ﬁg‘grap{ﬁr’g‘ir por at ed

inta th el, would_ | oose stability and activit

t‘ﬁ‘rggﬁgﬁﬁ&ﬁ'g Propaslion gt yrdive singrqdiqnt| confpining écemgﬁ etti film may cause
R ot bt © gl BEnchdh Birishory the active

filter unit. Therefore p

. . m
ingredientshave 4o, he seixed withrthe ewiéliabic polymerdia whier. iThisséfen causes shear stress
nbj ned afterwards.

r d | d.be.c .
or i S8 B B 5 A e ot s e s
time, at least some hours, mostly one day. Throughout this time the incorporated sensitive active

ingredients are in an aqueous environment normally at room temperature, which often

destabilises sensitive active ingredients. To stabilise sensitive active ingredients in an aqueous

gel medium and throughout drying, additives are necessary, which often have a negative
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20 sterilise, but also to dry the hydrogel separately.
Adequate drying conditions for a active

“j gg)rgdi ent -free hydrogel can be determ ned nuch

Q0U8463fhen only the physicaloproperties of tBET/EP2005/002261

xerogel or filmand not the &tability of the
ated_sensitive active ingredient have to be

. 4. lNcorpao < (

mﬂus%cren%‘l? ithe wpisllingrpe reliydrasiont betwuiairbef gms 'gdsla?h&efd@e the formulation is
L n active. ingredient-free

atwaps Ee6iaBr o B flocn ivé hePaticnt Sl g i gekor film formation, It s

Xxer oge S
desirghle 9 havedwio sepatangfogauRibnSRIr hd & Il i der
aseptic conditions wthout rehydratogﬁg t e%?é%é#gbr
fOVverll Al wadaHees gratddhhth | Lpgnedient, product
Wi iah stabl e and get veri nger gfde« ée‘)réft%él a\?\ggﬁlgg%glem §elivery system based on
hydrqjﬁ? Bheleed. I n general the preparation of an active
dngredient containing xerogel or filmmy cause many
(ipr obhasrasdryritorage 6drmglhd i n order to prepare a
(Sormgeneous fornmul ati on, the active ingredients have
i)o bwhivhxea, W dbsitdde bs Webdiel easPp! ' : .S
of ten causes_ shear st r\ggs 30 for ts e é\?{é@gi/\%ﬁ&t }Tpat stress for the
i ngr &4Ve teredigald; @donal |y, hydration and swel ling of
the h ‘d%o el takes quite a tine, at |east some hours,
C

(iIHDStW ) @aghe gpposivgity o fitpbbs attiveeirighedien GOIUBBAR B a xerogel or
sen ingredjents are in an _aqueous. .

envisﬁrl%in@r}l'tg% (%érhﬁ"gmt’;?%a?fd %dﬁf?&%@ ﬁl’ﬁf énerchyy; limitisget @i stress to the
To

destnediedidlseed aedhsi ti ve active ingredients.
stabilise sensitive active ingredients in an aqueous

@(vyel wineh uffeayfhet Mgg t j i.tives are .. .
necessary, whi ch&glc ten #a?/%%é&%%gai | %Igﬁgﬁ?)&%‘?fgﬁ%tg(?n one single
o PEEr g filsy, gyer Eithe6ar mbtallneganiedtal GempRbhicotipatible and
rehydrati on behavi our of the gel. Therefore the

(Dt or whick exhibits a defiveds patteto ngft applied B&Ix)@?@i@re@fetnits\,/ Svhich allows the
or fil'm

i ng j stahi Lit nd. opt j.mal . gel
f or %@?ilcgﬁén P{La ?g%inediy&%?’gmie‘ilﬁmhiﬁé apdo separat e
(vi)forngﬂlieht%ons for the xerogel /filmand the protein.
overal i {9 Miqt quggelaa.%qr dekydigtiom aad echisvésaapprapriate release kinetics
act ndeat i bV ed.on ..5 ]
Pyl g ROt Sl i Okl HAARROF pbfkaichn at peiylease side.
SWEH il ' oduced as.,a sterile )
AT CLe: ol PRI RoeRALRRR SR A o fotmalor teamsdtermal active

ingredignigelocire nt §or athet fuirpases, Whenbvef deingd rbI8a MRS Rirtaii b O ingredients
are des%ggll}iiea t!vegiﬁr[rl]l rgcﬁ' g__\rgt sol.utions onto a xerogel or )

. Fem Wi THEATSr SRy UFEpPeic grparesxSpdyesyston isi tlsp of interest as
el et 5 1R85 b oL BB 5 o coome

(iv) which offers the opportuni
Purposcicegve dﬁhgﬁlefd:t}{stﬂns aoaror?ing 9 ﬂl@Lliﬂgeﬁftﬁfrgﬂﬁbf B piirdchéd into tiny pieces
; V. { ar e,.usua regarded as bein . .
which a8 bopkbioh & STHISudi Siipesian soe dha dieding applicator suitsble
whi ch al | ows

for mucqral drafaBaladelivgs).i ed active ingredients,
the 15 application of a defined active ingredient

SofSET tBe desired properties have already been realized in known products, but none

of'these products does fulfil all requirements and some disadvantages remain.

To overcome the low storage stability of aqueous solutions or hydro gels, lyophilised
products of many different formulations are claimed for example in EP 0 127 597 and US
5,189,148. These formulations may contain gelling agents and therefore form xerogels, yet a

controlled swelling behaviour to a hydrogel upon rehydration or a controlled active ingredient

release kinetic is not described.
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(vi) which forms a hydrogel after rehydration and
achi eves appropriate rel ease Ki ne¥| cs and, at ghe t
' hi gh concentration of active ingredient
wogﬁ(&?ﬁg&%i egse gi de. Such_a systemis of in?"éﬂéﬁ?z‘mb/""n(ﬂ
especially for nasal, ocul dr or der mra]ll or transder mal
i ' ' [ or, for other purposes,
%Png 38? Qgg %dllni &Eo.pgﬁljééé gcr’)légﬂe(t“i" npationcwitly svater soluble polymers for
. s T o i <4i i ts .
art 1955
2 1 OSRAL E  grptt coni
moist ygun ﬁp@lm@ dorasea pydrdgelt off conttoled ieosiee it Qh?fls @ sustained release.
. i f ] | cal .or cosnetic
Yet no‘gg}rl%gg éésid %)é&%teip gssgelé{h] blgﬁ?, ag ryg gels .& SATEO @abbea fast and initially
high adtivedinpiedientBiledde. Ry Ben&five HhGelibhYisRh&5iESatethiy ohﬁ%%lg agt all active
) then suspended in a liquid. Such a suspension ca
Ingredients | @i Cx@APianis agapl be atsed teoiusabifepodsible ﬁh&iﬁfi{ﬁiﬁbﬁliﬁe@ Asedveen active
. . ' . . .0f .1 hese desire ropertjes have .
mgredla Lé%cﬁ&*ggéeﬁt. rslggﬁugléﬂfyi RO | hatis ﬁPgdf?CF@,araﬁ’@P abfwo azf more active

ingreditte sa ope astogtlss Possbié Mdorlindhd HAEANERGYENt S and sone
di sadvant ages renmin. To overcone the l'ow storage

P s t i . | - e
AT ¥ kAN L 0 897 i o e oo

mentiopgdeahqvgiand ghews thexsmpl disadvaiiRgs. SEFIGP ZguiiﬁﬁllyH& gained by separately
contain gelling

sterilisigé1 éﬁe?%r%géﬁ% a%cﬂ@?zsgﬁ ~?n£grnu ?I%#,Slgl;%méﬁytgrway@s{ haye 3 be stored for 24 hours at
5°C to sltow tied ¢etidicsved hidiateDBRANL Peh ]%rBdf'i‘ct.'Béf’tg aneﬂlige%oq%g yophilised. This
rehydration or a controll&d active i'ngredien I
is quitq fcepyeni¢nd angt theelong i HyddationCtine 05 GRA66Mlised gel enlarges the risk of
tafinktich2005/ 002261 7 In EP 0 308 238 Al a |yophilised
recon alx]erogel ("...formulation with water solhubl e polyners
' ' {scosity ....") . wth a human .
Agzg{n Fl) e%?‘? %ééb%ﬁ?b\\)/&\%ﬁﬁsdw%pla{lg s%fF andHepiblerand cgn gauieniently be placed
directly éinmbihe swourd istdeeerted iHe@b o3 &5 5. 3nbYl 248!« 9f

controlled viscosity and shows a sustal ne relséafg%e. stable product
enables gdefingd opgyand C@aﬂ‘é{};@@m}b’ bet b gtprmichdd int@pibcas Msddvantageous is

enable a fast and initially 5 hi

“that twolr m&R! iﬁccjntlpagf%feén@%%tzeullceeg san nﬂgget ¢runbined {nethe system a@ﬁtthz?tglo defined

active 1 ngredi _ J . 4
active ingnabieniqratitras atefoemed. §eke al6thepkdros8ls Wit inbc%?Bﬁi%cﬁJ&ﬁ%e ingredients
can be_used because of possibie

Foi ent
this prﬁt{% %ﬁ%@ﬂn 1 cRQice af Grcapicniss asvdl excipjerdsihavet todlreccapable of forming
Y [y I attern an 0 separation,
Rl it e L —
active ingsedient! ia ancuegative ganoert HAtwod VB ELOfbrmAREGhS ff{)lome'sﬁerégel and the

: i | i | described in US 5,192, 743 |
protein 1o, 8l oG8 iy e ventaseriive Anhish il Elease fom the
rehydraté@ Rl 3 REVANLAYEFen %&I&}Lﬂ{eypﬁ?rﬂ onl S ?ﬁﬂxggl nfgsdt rtc)e)(ease of some

separately sterilising the protein and
medicamgals”inggeetidatitis giveniontthaiffrsivardt: e ehd RhPerafdddiyBbgel.
for 24 hours at S Cto allowthe cellulose to

Athglteragtivel ¥ ifasa| drysubainedprebdbe is painks l@frﬁlen&dfﬁgexﬁi}g containing film

. i]is T{]isU s _guite inconvenient andthe |ong
descnbecb1 %}/@Sﬁt ﬁg rpe.’ﬁ 84alsgfUs 6.d 1%{4@?) by the¢hgisk o Hiedfilgefortieg polgimer (water
soluble &f swélBHM) LR Rdtdr c§Blub.le). The release kinetics dépend on the dissolution or

erosion time of the matrix, which might take some time due to the small volumes of aqueous

secretions available in a wound. The dissolution time could be fastened by rehydration of the dry
matrix outside the wound with larger volumes. Active ingredients that are not incorporated in a
gel, but applied on top of a xerogel or film could be dissolved and released very fast as they are

independent from the dissolution or erosion time of the gel.
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15 A conpressed xerogel, which is especially soft and
flexible and can conveniently be placed directly into
woBoyRysy is described in EP 0 533 820 Bl. The dry and
storage stable product enabjes a defined dose’ (gwﬁl’%bgﬂuozzm
additional Iy be cut or punched into pieces.
&ﬂgadvant ageous is that two or nore inconpatible
g@;gfégsq;%ﬂmmmmech@ﬂmmw i esmhmllyympemmmd avdidfany application
of cdlfiolfd ns are
oQlgEfing WhAgHS (FodddPbf defilthy BRi Jr BB RE RIS s 38 this sha be
anmdeby enmtﬁnQOtheh Ipsodl!’cbdntbt picce | sthaled idiant BR GhQinge A?n additional

t ts h to b bl
lmPe’f’%?a%f bRGES TS viton, & farbinateghgaiocibe. prodpes: Shalk reguibte the active
ingredient i&l%a&élﬁﬂo b 'sﬁ&nﬁ@ Akl 1 V%\!llﬁ%@%%tﬂepﬁ) llfa&g 9 RPh8 segall but highly

active ingredient in an negative manne
conceptmated (ashive fipgredieat patternfinrthe hmddbrmﬁge Ipr@dmtt tahl@ a active ingredient-free

edgmgrﬁﬁﬁicf" 1P Qlké"f)ét%;‘h 99 %;chri]lsrt g Jﬁ% r?sg q%]tgq:] groduct is not, this would

dvant ageous i'gh
81multae1h9u$bategulayaetheusledmdlfeedoxand even t hough the patent
clains such a "fast rel ease of sone 25 nedi caments"

ho thx @rbmgls ofl thegpateit DE 19% 0di 4§ YBd Apug QBEtafnﬁm 1€ are dried by
ﬁ %/é{ra.t ed h)aggégeN An alternatively fast or
convegfjy Ak Qt @H, mltwy fgtvec ndredjentasay stable at this high
tempet@0tetindi soehelthight a6 B¢ ngﬁg?ééﬁw ?ﬁmfoﬁmggrs gt%elgo uS

6,117,437) by the cho orm ng" pol ymer
| ubl
the pﬁlﬁ{ﬁbn & %r depenor11 {?F] {i]éas ollg ?eﬁr‘ %ﬁle Pleg)é‘?l\?% Apfte long. Tae-

rel ease kinetic
Wan LegrdinChuhKomaend Spnghioe Bwengh(T. Walees@0e3 )t EqepdyePHagm. Biopharm.

401 835 TR O S S R85 PS8 LS b et et

crosslmmgj Tatforn semi-sbd gely thiFBrdeds @kt Wt MELYRY '&993“6 RoeC or 50°C,
ol umes. .Active |ngred| ents that are not

Especpﬁlé(osreﬂg}/lg? é)atlyq.] 1%gre61@pts bke P&%tﬁ}qse‘éillb Aot 8y vbe this temperatures in an
aqueo)iﬁ efgRInn®nt WikHBue QUsdo PSS @iﬁﬂ?ﬂlcﬁlhgnd %aﬁﬁg dofvlﬁrd}!c?,gels normally

fast as they are independent fromthe dissolatio

even takesabofy Qnef@yof t he gel . WD 2005/ 084650
PCT/ EP2005/ 002261 8 For col | agenase contai ni ng
¢ baheoftthe pxisting peereart wiresolvafiemprablemt of aa)pumhl Aabical dosage form

also s Pa%}lé ﬁ?tu!n bleoz{ctlg'g ] ég(? %ﬁ%ﬁbé %?%lgtgg{] Roun hg}q%gyeor other tissues, a
solutlcguam@n lpece;mbsb(jl bg ubmbngng blecadlyeatisting aPprdabhel 688 11%[3%@1\% and inventive

wound. i onal. 1 nperneabl e backin
way: l%'?ﬁg on |°6’HC?F§ @ﬁlﬁyg}é)fdté & lee- t‘igg)&?ll%% &ims)syyagl] gmoun‘fs of highly

concenteged adthvet cldnit D 1Ri o'nn(g;fuqf&j e
g adth dilmtgre At B ion i nﬁpg[l@!i Gt cﬂérﬁnﬁ‘ed geometric patterns
prefer iHe@ne gidel of pugh thiy dteiggls. %ﬁtﬁ'@m ada»taatagamml sedease kinetics could be

achievbd Q{I@QJ ﬁx@tlo&ﬂ%ﬁ{ @c@n’&‘zﬂ 'qugé gctgx%:nfgagpe]d? CrlliJ ag gqafté}lﬁ side of such

active ingred
hydrogets, N/émhdlhyn stwdulibbe baoupht hﬂzo ICRSE lcﬁﬁta&ﬂ\ﬁlﬂ@ t}iélcﬁéﬁﬁe toShe@dated. By such
ul ate the rel ease

L.y
means dp Is ac egﬁ&i tpﬁt tﬁ%ﬁj éizoufog §c’[r5$g fq%ecggqtelﬁtmlg@u;g@ mgregwer the spatial
separaﬁdﬂﬁoﬁwtgoﬁmﬂf@adﬁv@Qan‘eHiEﬁtsaéa% BY fe8R-Wif derteogi/ eﬁ%&l\fc%on of sterile

at 45C Not all sensitive active ingré

samplegtlgguag‘ﬁlgs?félféjteslf?d ang dgh storagepsakle predustchrs (ﬁnlmaii dipblication of the
solutiod! &8 Heecslenl afk b %Qalmﬂet lb}? ahdanf ek SUSHS spot‘?ers as used for analytical

microarray production in the cause of the development of high throughput analytical systems
which are well known to a person skilled in the art. Such spotters are e.g. known from US
6,642,054 and references therein. In a preferred embodiment of the invention described below,
the microdroplets are applied on one or more surfaces or surface areas of the carrier by means of

printing or spotting, preferably by piezoelectric printers, more preferably by printers, which use a



10

15

20

25

30

The preparation of a hydrogel, which m ght be dried

| ater on, sonetines takes quite |ong. Tae- Wan Lee,
wd fSdsg<oni and Sung-Joo Hwang (T.W Lee (2003 i
Europ. J. Pharm Biopharm 56:407- 412) descriBg)rfEH’é"“D/""ZZ(’l
preparation of a Triclosan containing acne hydroge

atch by 15 crosslinking. To formsem -solid gels this
synr&eop}g% apg gk high-speed miem-snderaid a{al\&S(Epr 4PplieationQ&. a liquid containing

aCthgS%gf&aédS}/ alRf P@lééxjt ﬁﬁa&f E#&) §F al{S gllxqe\qrz% 39] %gg@g{g ;{(lelllegsm the art for

not surv
exanqﬂqspngmngnws&umﬁumnsﬁk@sﬁmgﬂﬁact|V|ty Hydrati on and
swel ling of hydrogels nornmally even takes about one
day. In the light of the existing prior art to resolve
the problemof a optinmal, topical dosage form..20 al.so

Sumumary of the fyentiont abl e active | ngredi ents for treatnent

of wounds, nucosa or other tissues, a solution can be
pT‘épr@E@t byvmmhl mﬂan@ il d@adadn%xy syitea @wr&ﬂ@“&%;efdge?or film with
a hg@ag t.ive g $nven way: Based on the concept
PPUHT ¢ %‘%OIP grﬁg}eg T é()pl%gr%é‘@ énﬁi'?dlﬁml dediyerynerl ¢tharmwp®$s Said delivery
systedf af gisthh‘xabl%oﬁﬁ %nh{eﬁ{cﬁij g@&)‘iﬁ&%ﬁ el ent I1,or1c :,Iplggﬁg invention also

could be applied in predeterntrned geong
pr OVIB?%#Oé mgghods dor wvsngd@efufedémmycdr efpedtte o ﬁ%[d%@é’actl(\j/e substances on

ase .kinetics could be 25 achi eved due
dry @EORN AIBRLS VR 338 HeLREoTRuRT o elras Vidom the obismed delivery
systems,g:hedcttmetsubﬁaﬁde lafA® caS Wit
whi ch then shoul gabe beraoug‘lqlt h%ﬁY%{t gggreé%é?f\%t%ﬁ% th

Th cdor&Mde with tE iriveRALE %1 e ﬁl%?@ def?r%@ éisoF?ﬁchtJé)&e OF§ MOLe concentrated

achi eved, that the total oss 0
activeningrasiont formdatisms ere dhédesiiatd AficrodpRAL Wilth &k gried patterns on 2

o cti v ents can be reallzed if desired,
Xero ?ﬁ r 11‘;}1 gﬂecfe ﬁaép}/g 5?&53%??“? Is regxg%}négdq:rstogqbgwarﬂpg@lycﬂﬂe release kinetics
and ad@eﬂﬂe&(ﬂoa ind. When SleOdABRrPLAMLE PL. 0@9 %e?o %r fgult wdtB applied active

plication_of the 30 solution ctan be car
ingre %ffﬁ)l QNS fAtaneondtct r witht ﬂuldSpCWzttexr ®r azﬁquesw sﬁmhons or body fluids

throughdd eve%g%ﬁézlnon%nﬁf: Eso ?%Hy?ﬁtg% Bu{' Ir% aql )rl}xy%lggp g;gqer@l%g ﬂge applied active:

ment
ingredigrits hreatissolved ankiﬁﬁlbﬁlsddcht& dORErSARd 84t I o
hioh SUSh spotters are e.g. known from US Iloggtﬂerhygg%eg%egdm" to 2 lacally
S0 CPREIIBUNLS therein. In a preferred embodi ment of the
i nvention described below, the mcrodroplets are
applied on one or nore surfaces or surface areas of
the carrier by neans of 35 printing or spotting,
Detailed deserinition ofitheTeyesiact ric printers, nore preferably
by printers, which use a WO 2005/ 084650

Toims BP0 GEMA1thAO fil thepreydcd OF rﬁ@i@ﬁr@mn@ atatn@éh ?ﬁﬁ&m for example
hGH d &%@g solegpld val ve. For application of

% dne i A5ETRSALCRG, lpase bisdesierd astividy during steragweahaefm ittie impractical
to stord %Qﬂeoula( REMArdtRdnk %Sntgxggﬁgi E]Lwixlr(elack ng é?greo-(ihe{ftﬁ eﬂ;.ltp %vengon provides means

exanpl e sprayi ng or

for preglgn’ﬂm }oss;foftdq;lavn}n\bgnpno@[dlﬂ'g'l Staplec@8ndcliveme @*dté?ﬁ‘s E&}t@f‘nﬁ@ the active

conpri si.ng a xeroge

ver ste
mgredlﬁnf e g?j HeE4 Sﬁ%?‘%‘%é’ ‘i]il@r@ﬁ$e§ﬁtlqun@pnta@©|th@r|efoa@tespeelally useful for
active irp@¢Belite Mhidehie \Ble¥ el £&h Ilfr‘{)teﬂﬂ rpf@B&fe, R]\]S&' B elo} Xr%[ Xﬂler substance

potentially unstable in a formulation especially for proteins and peptides. Thus, in addition to the

advantageous release kinetics suitable for all active substances, the delivery system of the

invention in addition thus offers additional advantages for unstable active substances.

A dry xerogel or film matrix for example can be obtained from a hydrogel by a freeze-

~ drying or convective-drying method according to processes known to a person skilled in the art.
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system are obtai nable by a nmethod according to the

invention. The present invention also provides for

wotdoosks4éser achi eving defined | ocalization of st

or unstable active substanceg, on 10 dry xerogel's @13}2?20%/0022(1

films, which can be reconstituted into hydrogels. From
In at frefeoletl Rintedidalt ¥er SYorkf Lh e st.anc :

are rSI eased with ad%/f%’\r}}x eoggmf%e egglé ﬁiﬁ? ?’é’drnglegy freeze-drying
Processesr danaothgrt Pmbmhmentgeﬂtel dry filRe carrer " FoitlRld BRFL a hydrogel b

151)9&%&5, e nor ncentrated active ingred ent g y
cva 11 %‘OCC €S ?

%ﬂ)s ar e oPHRYY idHr Gryings Vaugpisting onwinviectiveadrying. Also,

f or mul
the quyiffitnadriiét rat BRSO bR exif; c{ag{moéfrgﬁ,‘orggneufz g(r)l%glllt

such pattern is regular”in or
' BPAR b C and a defin d dosi ng.
When the de?elnflgt géiﬁs%hpﬁ‘t‘).mfion’?h%g‘m%a@l O dilm; gaggier contains one or

morgpwellahhp|dissdlvable ior erodablir R @8is( The B%a’c\eﬂ%l i os%ﬁﬁ?%gmers present

wat er  or a ueous sol utions or

in ﬂ%\@ xegcd%l ul ds %ﬁppregqxqttg
gelling @@ntSemaptableofoaddléxﬁajr fmﬂa nasal or other
redients are

q d ’ iy
desirgy dui§g eGelh‘ﬁ@ eéﬁe‘ﬂYs to'i‘eéelafBHh ? a{;c s, ?lgv&nc!rhag)é)sqes% rAdeqguate mechanical,

I di ssol ved and Tel eased at a
p 1YSH§]'@BI%}e@Hd eclerisn gprbperaei omal preferiblg fpcqm@arawdéé | B8 afghhates, pectins,

cri f the Invention It has
carra?@ n%éls %ﬁ ﬁ%ﬁ ,tsﬁ E,aggesﬁzg@h Serivgtivesygems dike tmgaq:amh or xanthan gum,
collapargr geliatin! palac@mMRanPhsd %hﬁé tGth 15} . aglgg rtl?/%%:. Zngggml and chitosan

| ose bi ol ogi cal activity during

denvpqusﬂ-pr gbvepprateinst o pto@scglmnﬁpu%l@cfc@ﬁmﬁﬁ)fgl}@@ﬁs polyvinyl  alcohol,
Thi s invention

h_.act di ent
poly P B SoneBRs 1 ssgiaco copobmeess vy bylcculss wegh

provi des neans
polyqnln}dwedl nglysslabl endioy d%gﬁ/ eI holdchlf£ " wOM @l mogygprop)glene glycols,

ol @Ep) %edl ent. The delivery systens of tI
p yoﬁclyg eipRlyeryprepylane pﬂml};smgrse gsb'&myihl lajcolisef Wolfaefylates and/or
from protei n

I
ponr@é%Eé{téfﬁaie@,RklAgla e%b:f!g ly 08 ﬁ S5 CE grgﬂlélé)ac gt ¢@ ulcyse derivatives.
Espeqm Fidferrech gel-farming aigeoR e%Psatabd )frérﬁ’rce'?lh%g ' &ﬁlvaﬁges especially

a vantageou

celluls{)thdes Thu& k(n addition to the
& AL LCopmmeupds, Like metipdealuiese, wdrowomdcdhtmiﬂmﬁsxyethylceuu1ose
hydrok ﬁoﬁ?ﬁﬁéﬂ@ﬂ&’elﬁﬁ&%e@ tcE\/(ﬁﬂ?Qw’tth«*eﬂp ogf:nfselttgjﬂpegﬂg%qe, ¢lulose acetate

ffers addition
phth alﬁﬁ@ sib’éliﬁ-‘é(ﬁsmpﬂnthﬂwl«eihﬂx@el phdfalefte | GEllREE hoetdie su@NBiPLR  cthylcellulose
succifs@) be obtained froma hydrogel by a freeze- drying
convective-drying nethod according to processes knomm
| n the art. WO 2005/ 1184650

rson skil.l ef
5Be 2aBS% 76, eppiainot desiged. pne Qrmbesr ackdtlmaﬂacmmmts litdhSugars, sugar
Ico} |
alcohdls, urBERAS] anfifth LERE, dnﬁo&ﬁ'éﬁ@ %g&%% é&s& mant t he

freeze-drylng processes
nmed f.rom hydrogel by

21\5/%/ %12 e o ggl?%pgclfrﬁga g'ggns%zgger eable aseardingite ﬂy:r Bresagt invention may
differ amt auenustially ngt ariticad oy eet inventibny Hifvevéy, Sdgﬁhcattllaﬁ oq@/ reéular pattern of

mlcm% l?\tcar ier ma be obtai ned by extrusi
PR AttVesy @Fﬂeg andalsg C&’#ﬁ@ﬂﬁédﬁﬂﬁlﬂgﬁﬁeoﬂlﬁ retlb&e kinetics will often

filmecarrier
be easigg %fgdl‘ﬂri]esvleowhlg{‘%élpqulr&aﬂqy g{/é/n SUEERES Whlclil are present in cubes, cuboids sheets

or cyliders. For example such carrier may be approximately spherical, hemispherical, cubic,

—+
—t

cuboid, a sheet, a regular or irregular polyhedron or may be irregularly shaped.

In a preferred embodiment, carrier has at least two surfaces separated by edges. In a more

preferred embodiment the carrier has the form of a cylinder, a parallelepiped, a cube or a cuboid.

In a preferred embodiment, the microdroplets are applied to one or more surfaces

preferably one or two surfaces, where applicable; i.e. if more than one surface exists. In a
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nore swel | abl e, dissolvable or erodable polyners. The
base material, i.e. said polyners, present in the

wo ¥RER8R5y My be appropriate gelling agents ac abl e
for dermal, ocular, nasal Qr other desired 3’?&?“:?2("’*’/""2261
Gelling agents or gel-form ng agents, which possess

f . ani ca hysi ol.ogi.cal and rel easge .
pre err%?%%g?(zllﬁlgg? ‘E%r %ncrr)?cilpgllggsoa?% a%} Ay gxaggx,e cprrigg essentially does not
changeatsghmpd. es, pectins, 10 carrageenans or xanthan, starch

and starch derivatives, guns |ike tragacanth or

ThaprbBlemItiTbe ngJehaig Qhe cgﬁllbgl.aitign i Q%ggﬁ?@gglgﬁg Uetive ingredient

. gal act omannan derivatives, chitosan a
dispersefb ot dissolved in glliguis potfefably;, inparod@eguy eéliidon, which is, in an especially

“ preferr o%@@’%ﬁ&%% ?J} %?%92?1@50#9}%%\'}1%'9}%?%‘1%2 glfge¢r\yqdqwd@g@1t at dilm matrices

suitableC BROUYIRE S  ofMA e rﬁ?l%?éﬂ?élﬁ Wiogh .tdi%t?r%:iarée {t/lge\r/ lg%r)ft% noef such matrices.

. glycols and/or high nolecular weig
Sulprls@gi(b(;@q Bas bgelp&wxd?(;lmt Hgy: meevislpofyﬁ?gemiﬂ@lydr?nprintin / steps carried out
. S,. POl yvin cohol , pal yacryl ates and/ or
accordu‘é,% F";hn%t | %eé‘ii‘;?ﬁ é{@?%{%‘r‘ﬁ? 4Bp V&é%ﬂlg_f?&t 9@%%@3&&@@ avrartities onto one
or moreurfaaedriBatelSreadof £ 8ty *HrOSE of ﬁ‘irh\i‘fi‘étkﬁ%g a fcggt?nﬁf‘eﬁln%nln\ér allowing

preferred gel-form ng agents are selecte
a very gcepraffy defmitien pf theidose an spe geahbtyically definaseattetheithout dissolving,

.. 1.ike. hyl cel | ul , . : -
shink AR it AR LSy, Yo B e roiseraptsbpmants it
h | neet hy| ul ose, sodium .
T TR prolBiant) § 6116 | aspoing dsorpasriba as follows: The

inventioRCieladdseto2f @Eﬂlb@b@%dﬂ&ﬁ@@ﬁ&?&&?%k%%kﬂ gfeldkclil idlor cosmetic use

: . phthal ate, cellul oSe acetate sucti

Comprisgigng, ¢3FEET aidod deastemciatiae éngradientc elnara@erized\bycfollbwing stdpk:
desired, one or nore additional excipients |ike
sulrs, psepgaing allophbivehersinrdftalhantss adiivd Ing@6difR. is dissolved or
anti oxi %ants, pol yet hyl ene gl ycols The shape of a dry
hydr ogel™$F™Ed | 'm carrier useabl e according to the
prfﬁent inveqt‘i on_may 25 differ and are usually not
cr () carpionallysteridisaig theiquidowever , application of a
re%i,l ar pattern of mcrodroplets with active
subidd anPEparing and eptiaysilaisteritigingondryoreaget or Blne ameier
kinetics will often be easier to achieve with
apfvbxi rERlEing micedopletsaoftheviiquit sac@diigeestéps @) or, if applicable,
cubes, fiﬁ)g%' dtslesheelt s},{_‘%re créglger . Fooroeexanple such .
carrier Uy Be &P SrESIHaT SpR &Y Kgrogeh@niilay pastiercelitained from
cubic, steplwi)d, a sheet, a regular or irregular
pol yhedron or may be irregularly shaped. 30 In a
praherr gs i ff i . | e t wo
S uﬁ)ac eggté(ggg? g%ﬂe% BB%/ S{gg é@ s{ ]Iegazmrgftgrn{'ae’ g%‘? eferred
e [ ier _has.the formof . .a cylinder, a .
pa§ a‘l | e g%?“tﬁgg,rggé aglll} eStgcljrS (49( EC{J 65 8’% g Hq‘él%p?oélfaé?lfl%d‘mther active
enbodi magtedidrtat lkhstropdniap ets are applied to one or
nore surfaces, preferably one or two surfaces, where
ap(fii) c abptiinally Svacifimba Bt 3 LSt ShtailD
TG apinally Svacibun By ! E?%’roe%ﬁiﬁ“%q%@fé? $ea rathla by above
embodi nEMRS: the microdroplets are applied in a way

that the carrier essentially does not change its
| In s pegerred embodiment, the delivery system is vacuum-dried in step (vii).

It has to be understood that the sterilizing steps may in addition also be performed at the

end, namely after manufacturing the delivery system according to above method, if desired.

Vacuum-drying or freeze-drying steps may be performed in addition after step (v) of the

above-described method.
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The problemto be solved is the conbination of a
rat her hydrophilic active ingredient dispersed or
wb sfRjo¥Rdoi N a liquid, preferably in an aqueous )
solution, which is, in an especially 5 prefer f&d/EP2005/002261
enbodi nent a stabilizing forrulation, with pre-dried
hygrs0 ' triges,.suitable for delivery of
act i vg&:'fenrggrdeg}lnlgmi@%t’t ﬁ’(?u]fq‘ﬂfls‘%{)ﬁhﬂvﬁgm?ﬁ@dqa selptiont or a dispersion,

preferablly amluticre $n cassUwidn SisBBle/ adt nd that oy I
dj spensi ng and pri Nt %VS @§§%%§,%g g;re?ll%gg‘ %ﬁ?iqm% 15 a stabilizing

ans _aof. .
SOIH@B?%%BZ%@W? ntion it is possible to apply
sjgnificant active ingredient quantities onto one or

MECspyAbe priotedsterdget or lre dslivehy sy sléms ¥&1 Elg%ﬂiecpfn vacuum for a short
g a very

SN hiX I n a controlled manner all ow n
time perlbL ok renh oot shaakiRdbeloy §%omeari pafdrble below 2%,
espedaily prderRblyttRldw Wo4)h ' | NGansioadnk|.ng or ”
ot herw s emgl_i st ur bi r?g@%seﬂggg%%%{ﬂy}%n&oﬁr?ésoarﬁh%gﬁ? aipfthod as described
above chamgeteriaed incthat thel sfyst@imeis meiet dal viarunp ﬁﬁ%?ﬁﬁ?émicrodwglets i.e. after
ol lows: T >

] S m accor gdi I s described as
step ﬁﬁvgﬁfﬁ%&éfﬁ —(%éé%rzl?eéign? og, QP&PW@H a@fr_eﬁlfllﬂmpﬁglrapwé‘#ﬂabb'rhplow 5%, more
prefesipby betoha%nesgicially ?ﬁ%%lyqﬁéw § %ifql%g?sg%r?mra{n%lﬂ%g el%bodiment of the

carrier and at |east one active ingre

Pfese?ﬂ’gﬁi’;‘ﬁ 22%%'91: fOEI Viooh ‘*ﬁ’em;"z@?spﬁf%;? hppepR!iehthdreferably to not
t N - o . .
TOre Pssol ved gir?é Br | SISeIS' sf?gd“(gimﬁ’reo%?‘i‘ g‘r(?apl 1or dryipg,| they isgafter step (iv) of
above-fesctibeflimtl(ddi i ) preparing and optionally sterilizing

a dry xerogel or filmcarrier (iv) applying

biloreoseoffloally, ffe t@ntiindYLidie@Se A AP O SLERS, (i) 0

4 %I gfppl_ i cabl Z %20 (?_il.) , lﬂ%lgtegtac %egﬂééw(?%é’r?ﬁﬂ%&é %ﬁhé(gry system for

medicgf and/gy Sosmatisgse compfisingacarndrand ableasingd af:ﬁ@é"ing?éd%ﬁt characterized

b),fol(c;‘,{;iglé S{ex%: optionally repeating step (iv) at |east one
tinme, a (vi) optionally repeating steps (i) to (v)
vvi-th-)a |jgui d cong.ai i n%sanot her active ingredient at
| eas(tl orfé Ri'HE 35 AW OSSR galerst bR wastivelripgredient is dissoived or
freeze- dlijiengdt he system obtai ned by above steps. In
a preferred enbodi nent, the delivery systemis

vacyum dpkisfallyNststig 4t has to be understood
thatL( mﬁepéteriﬁzilngné%ﬂ&%quﬁ%y in addition al so be

f : anel,y .after manufacturing die
ot 1T Bheralink id BOnIN A48 & Bl Kethird or B sagioreq.
30 tving or freeze-dryin teps may be

per Xg}ﬁ ?ré@hg’ L gla‘&gir{)flf(S’er&%% fhe iy %qsépr gtchéeps (i) or, if applicable, (ii)
above- desar ld@.@tdoﬂgahﬁﬁl@e a}QQ gpQ ?é??éellgg‘gl n%ro%]inhg?ﬁ‘i,er Ph@ined from step

PCT/ EP2005/ 002261 12 In a pre
liquid &) above method is a solution or a di sper si on,

(v) opticnally repeating step (iv) at least one time, and

(vi) optionally repeating steps (1) to (v) with a liquid containing another active

ingredient at least one time
(vili) vacuum-drying or freeze-drying the system obtained by above steps.

In an even more preferred embodiment, the invention relates to a method comprising

following steps:

()’  preparing a liquid wherein at least one active ingredient is dissolved or

dispersed

(1)  sterilising the liquid



preferably a solution. In case when unstable active
substances are used, the liquid is a stabilizing
weohodsjogss@r stabilizing fornmulation. If necessary the
printed xerogel or filmdeliyery systems can b P (il ER2805/002261
in vacuum for a short 5 tine period to | ower residual

ni oi gt:lre .pel ow 5% nor.e ef erabl e bel ow
2% %ieds_pegll(eg{lﬁ%gge%%%%?fiﬂ%agg %%og%o_r Q{#m&ar&lwe pr esent
on al.so rel at 0 a_.nmethod as described above

: o
Icﬂ\elltreglgi er {EPLYng micy %Pi?é"' 9f, e hiapid ecording rfovsieru @) to at least one
ft i ' j - t ' f.
Sbove- donrtladd afte oA 9ReRIeSt on il BibE SR rob do
f bl 00, - . f bl y . .bel 2%
el ar SpaBYiheulibhen (%) SURrd Snd ke 0.

anot per enbodi ment of. the 10 present invention, the

carr P@r %nﬁgm\%ﬂ% ACRERENE; Sé‘?pécﬁlf)ﬂ z‘gsw’éhél Hppidi eontaining another active
heat ed priagedmnt ¥ 1bastRAL tinf@r € than 40C, nore

preferably to not nore than 30C for drying, that is,

af t efyiipt SRchibM) o Lhed net hod. re
spe g(lrv%l? cal Icyﬁlﬁ‘itdﬁgifnfgr?\q/\L (teﬁrﬁé?% ggﬁg g{ées gStgmrf&qWBEygﬁ’ above steps.
i O [ temfor nedi.cal. and/ or ) .
ggg%heiﬂl%@la gs ?galll%ﬁ.l{séﬁﬁ égrat & PPaLAtion, of dg{wq:rg S¥stergp or use in medicine
whereastarilv prodngs er wohlly hajuaetier i zed 15 by fol | owi ng
steps: (i) preparing a liquid wherein at | east one

@hé tatler tDGERYEERRY e a3 ¥EALRY  di spersed (i)

optionally sterilising the liquid (iii) preparing and

RRAAARR I dfe gt E bbb di or filmecarrier. ., )

0 TR S by T PG WeS o furdhGebpirisige ollowing
steps:to steps (i) or, if applicable, (ii) to at |east one

surface area of a dry xerogel or filmcarrier obtained

f ror)st eprephiing)a (Mhidpiherdial 4ty 1a@PERLE 1288vS ifRefied) ilissolved or
p

| east one.tine, and (vi) optionally repeating steps

(i) to (9iPEiSth a Iiquid containing another active 25
ingredient at least one time (viii) vacuumdrying or

f r e&ble- dPpionpllyistertisingthe digiid ned by above steps. In

an even nore preferred enbodi nent, the invention

rel &liids prsparingambaptéarmblyissiritigingfaodry ksl 8¢ RS carficy

preparing a liquid wherein at |east one active

| ngCElli empplyingdhisadroplitsoof t30liqlis pessiathg({d dteps (i) or, if applicable,

sterilisj.ng,t li quid 2005/ 084650 13
PCT/ EP2 1Q§1t_0| q?yqﬁ ggg fm\‘/i%?ce area of a dry xerogel or film carrier obtained from
step (iii)
W) optionally repeating step (iv) at least one time, and

(vi)  repeating steps (i) to (v) with a liquid containing another active ingredient at

least one time

(vii) optionally vacuum-drying or freeze-drying the system obtained by above

steps.

In a preferred embodiment the microdroplets are applied in a defined, regular pattern. In
another preferred embodiment, at least about 10, more preferably, at least about 100, especially

preferably at least about 500 microdroplets are applied on a carrier.

In an embodiment of above-described methods of the invention, the microdroplets of step

- (iv) are placed separately or with contact to each other or on top of each other, preferably
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(iii) preparing and sterilizing a dry xerogel or film
carrier (iv) applying mcrodroplets of the |iquid

V6 Goisi@ot o step (ii) to at |east one Surfac%cﬁ*"/ﬁ?zoow/oozz(,
of a dry xerogel or filmcaryder obtained from st

(iii) (v) optionally repeating step (|v) at Ieast one

sepdrateByr. M prefeibly, BRIh RS le sﬁag«? Qg%lfh% 6\9% that ¢ eﬁ{eﬁzﬁvots containing

with a [iquid containing a
atleaetamea@heemgmiu{mme)obmnemm drying or freeze-drying
the system obt ai ned by above steps. This nethod is

em @aothbi gmbisdifrieht éfbokbalefirRRamAstheds ¢F the @Meﬁﬁ&y the microdroplets of
tens for use in nedicine where sterile product

step é?’ fataining angther petiye ingredicat, exg ap}éredtsopaxetebstﬁdmﬂayoﬂtect to or on top
[ rred enbodj,ne

T e T,

prefatablys sepéra}elprfe@ﬁrmf&gacﬁolblbﬂud)ﬂjthéhﬁfs@|r6urﬂi of 88&p (5\9n§n )a more preferred

redient is _dissolved or ersed 1
emng’l“P%af P?)ﬂ%liOéfanft% phgiep Ke), |qoqtﬁlmnglan0t§1epacém rmgrgdlan’dare applied to a
d‘ffe??"&' R ﬂy“fﬁgfi#@ﬁar st Pl il A8 By found O (;%J)‘nér to

| eas

t
SoFPantenliofizisg IR’ SRRy sl el o 35l 2l cosmetic use
comprisifip ash@fer ahd b 1e20 oh¥ hctPRiihgRalcnY, JbERLMd 99 a E{eﬁfbd(de\élnbed above.

at least one tinme, and (vi) repeating steps (1) t

WIh8 itvehii6iyhlo 9&%@&"‘& 581@3?9%%&1 361 fn}éﬁaél%rd%q ICSQ’BCt% use comprising

| east one time (vii) optionally vacuum
a dryf kevegel afrfilimearribearshyas pataro bf diiné dnlblgodaim@te, co&tﬁnﬁg 086 or more active

ey G R R e

at | east about 10,

f
p{fE?‘ E’:egi‘ieﬂ 9‘“’ 1°P Ef}e felages e 2 Mloc‘%@%@éycamlgg a geléveay apttgm for medical
and/ét cbfdsic @ééoéﬁmﬁ%g”hcd'aﬁ%xog{@ﬁfs 1E45€ ot rﬁ%:ﬂb\geg r%ficﬁ%n&,s obtainable by a

carrier. In an ‘enbodi nent of above-desc
methefl daseribadvahmvieoaratiesized du dloat gl ebmpofitien ép brouickt) indé @ontact with an

teI r ,wth contact to each other or on

aq“e?‘“a é’oﬁ?noenach ‘?‘S‘S%P’éfpé‘i“%‘i‘;‘) e85/ 084650 PCT/ EP2 0

g; 1112 6 1 .14 se aratel Nore preferably, the
B °olﬂf1€é<‘t‘§ Im<atian sFiRleg 1prsUsh elivematysiser Mhed 1 pobidrated by such

meth®@NtAAkd) 1@ present invention relates to such rehydrated delivery system which is
rehydrated by administration in or on the body, for example by placing in contact with wound
fluid.

In a preferred embodiment, for such rehydrated delivery system, a fast release of at least

one active ingredient is observed.

In another preferred embodiment, for such rehydrated delivery system a slow, controlled

release of the active ingredient or ingredients is observed.

In another embodiment, the invention relates to a composition for cosmetic or medical
application on skin or on skin wounds, comprising a delivery system or a rehydrated delivery
system as described above and an inert support, preferably selected from adhesive strip, adhesive

wrap, bandage, gauze bandage or compress system or others.

In order to stabilize some active ingredients, especially proteins, buffer agents, excipients
against dehydration stress (“lyoprotectants™) and non-ionic surface active components may be

included into the liquid suitable for protein formulation. Thus, in a preferred embodiment, the
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at | east one active ingredient are obtained. In
anot her enbodi nent of above-described nethods of the
WO 2080848, the microdroplets of step (vi),
anot her active ingredient, @re applied separ a?’gtr@:lp?)ﬂr"’/%‘m(’
with contact to or on top S of the mcrodroplets of

. Qun ont.ai ni n .
liquid yqtStse! @0t ApBVE T RriLA et br B B BLE ol plfpb Fofpion, especialty
preferabiyca eebding! formllatibe ahd hidy dontdiel 0fé of hikile EkMpientsReRcted especially

nmore preferred enbodinent, the mcrodroplets of step
from syggys, sugas alcahelsnyrisisniseaminaacids, bwigeredyeprotegtantsgyghtiexidants.
to a different surface than the m crodropl ets applied
Even tt¢mp¢riamset sensijiivd aofives inppediénty or Adtevei ingmedieintsnthaﬂ domnot stay stable,
tem suitabl.e for. nedical

reI te 0 S
when g ot 2 x@rqee! ox Bl pERta Al gt 8 ePHE Fiegian, gan be used. The
presentl%& dben@iof c§ﬁ§ésvtﬁ) hOqBdE R th Qnghé@Qétﬁ/e%gf’edf@ﬁsh 9fle contact time
descri bed above. The invention also rel at
betweed éh¢ uppliedsageons foplotedid e dydieooged @s fidi & wesye short, as the applied
C risi dry xerogel .or filmcarrier and a pattern
aroplet§ ARl org £ e HrnF A s AR His SopERD el ppry mal due to
the smalDdigsletcsiies . Tlienpl%pﬁiﬁﬁf)@ Ik GsksE BRRERIRAR b ﬂi’@tiﬁ»%ﬁlﬂoh llows to fulfil all
l'ar. The present invention also relates to

u
needs dh‘ﬁg ahywmh@nyc@l Bropeigics ofihiciagys/ingyasients wasd. msdl cal
15 and/ or cosnetic use conprising a carrier and at
Theamesmlml ateintien i albpvesd ithen teasyo Ipraductibh eofbyteale peddmed. Non-sterile

descri bed characterized in th conpositi.on
Pmd“ﬁsspfs%ea‘g .‘ﬁtfg‘e Rerthcand, o gCcspighl, @amap fraiipns. Gels with

incorpof@t@ ﬁctﬁiétlﬁg&&eh&ecaﬁ %bt B Etehﬁseﬁ%aﬁl'lye %ts %ﬁny'%t:ﬁ'@e m%ﬁ@lents do not stay
resent invention relates to such delivery s

stable Ughoutsheﬂteqwdd@tlem stpyilisaiion progsssesdAdditionally Hids tpﬁ@sdsfﬁcult to find

IR Y T e e —
methodbseghyratdsogel @n@rﬁﬂtﬁe Hﬁgl’{éﬂﬁﬁt fgohghow© Hlic3e tp1Mdd’ﬂloWUib§| First an active

fluid. In a preferred enbodi nent, for such rehydrated
ingredignétirsge sierileyxeragel of filasis erepled by sserilisptiongf @ b el, for example by

o oo U ABDASP50L o EORGENEH HOAANE! SAGAECE st s

ingredi@itdmcmtdwmurr wlheldhacﬁﬁemqiredtmd by stdrtle &btkdtion urml@f edptintonditions, is
redi.ents i s obhserved t her., enmb nent, the
applied g FHE SHHE deheels T octi g 44 Oh <gHic GBIHRIoE Kshniques. Thus, in

an embOBEAGR| the 9%&:&@@%&%9@12‘%&&8 aMetRBd SKEQHBED IBove wherein the sterile
ri'sing a delivery systemor a rehydrated delivery

' llquld wygem@&l el @rsobsivnateesdiagith dep (iDexfsaidupgtbod containing at least one

R e e A I R ——

condltlcﬁis heidswitBicofd2ce &f stE:HS’ (1519 dPhbdveanSAb®s, Mlekdt a sterile delivery system
redi ents, especial roteins, buffer agents,

is prodt@g i Pia ﬁp@toadggﬁméq st@]re apﬁr@ﬂs for thegstive mgredlents and allows drymg
Y. t ) n n|c urfaeacwe
parsmcled YORSL86 G010 87 b L SRS g o e st
ingredidn®y. A the abtbe mgfﬂdi@t sélation Ut indorporte&hab g % el, but printed onto the
enbodi nent, the W) 2005/ 084650 PCI/ EP2005/ 002
xerogel or ﬁlm surface(s) or surface area(s), whereon it dries very fast, a mlmmal contact area
and time is guaranteed. Incompatibilities between active ingredient and gel formulation, which
are often enhanced throughout drying or sterilising, are minimized hereby. Similarly, the
delivery systems of the present invention are especially suitable for combining two or more
active agents which are incompatible. By the application of microdroplets containing one active

substance on the carrier separately from the microdroplets containing other active substances,

incompatibilities which might occur during storage, manufacture or release can be avoided.
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15 liquid, of step (i) of above-described nethods of

the invention is an aqueous solution, especially
wB8bGisallyy @ stabilizing fornulation and rray cp 1
one or Hore exci pi ents sel e?g ed especially ﬁ/i‘#ﬂmsmozz(
sugars, sugar al cohols, surfactants, am no aC| ds,

r nt.i oxi dant
G P N T L e ——
such iaotjve dmb‘stﬁmesl kaly 5O appliedSioca¥psdsitd|sides 6f aVo@iel] %88lting in temporally
Wi th tgs xerogel or filmmatrix materials in an
and/cf spatially disareirelease el cepmpriads f¥asse 6t Etg i iYehigimend). In another

S
omb SRS 185l SRS L g s 15,5
at leaqmm)@meﬂaclwleesubstaﬂ& ishppHed accerdige ko e thithod iof tHeean(fentlon -Also, in
, as tp plied droplets dry very fast due of
this Ctaﬁeinfm@% ifpi l’gpszgan beiavaideshdve {o thadifersntuslease kinetiss leading to spatial
I [
and t¥rﬁ %rgfa Iagar%ggr ofi: tglg Sshgsg%rgtggl th {nggxglﬁétﬂiﬁ active %ﬁbsg‘nf:% incompatible

solutlons €arhpiisingiHem hﬁylﬁ:@n@pheﬂlbyh@y phihsscoethods 62tombinations thereof: due
tive ingredients used. The

f
to th%ﬁ ggfgar‘?ﬁﬁléigql 5 %??F%éff | 15RiGSh dereadipepoadther iséa of application of the
nncro%ﬁ(ﬁﬂétk CasPiv A e H?e &%ﬂﬁk%ﬁé Iag%lg 91{3198*&% etQ s néaq‘ggel}ﬁoxréven on different

the patient and are hot a
aleas,agpﬂ theatpiportunityGed alsei ihtorporato b‘(bner atteck ﬁrbtsﬂanees into the carrier provides

g@gﬂgdl e an not e sterili s?d easi ly, as many
versatiles ﬂqu%ra ueip, VERY: S¥steps 1ot gpmeetichapsligh étmdqué apse which are
optim@lly H@ﬁgﬁ’éd t@rﬁtstb Qﬁé bfo%@ftie@ £ ﬂ'ié)&)% ds giog'e@ Qﬁh b/ thleldesired release

is often difficult to fin 5 an "adequat
kmetls? de edditippyalgpepro- dwugh miapy dmrqymvlayeelchs%nse mesemaes oﬁfﬁmg an additional

ompe 538 B ST o B3 PR 5L viin ey

activafion $i v zdtteviCe, spRgl %gﬂ)aﬁﬁﬁoﬁ ftR. an%ﬁﬁ"r 'al:t?vexﬁibgﬁﬁi:e Qﬁlch would in its
) f|Im|s created by sterilisation of 3
actlveefpgﬁw & Womﬁ@tgbl@.ap@@mu@nal}ya@heapregmtgd; cm@;hg mjlows the use of active

egl e r er enile. ac
mgrecﬁ?{ﬁr e IR’JéII}]étﬁOPE %rﬁzjh? l'?lvgdndf@ V\ﬁl}l’sﬁfu%b ee nnbb{ ggﬁ%t}éaae ymg, swelling or
physisd ehaﬂaeteflstlids rc:f[the xetogelesr ke mhm@r CWheh the§nge a p%h&p preferably printed

on B S B B0 3k S T et i would appen, i
they\ﬁdﬁl’&géfﬂ%e orét@@uﬁ | invention relates to a nethod

as descrlbed above rein the sterile I|qU|d whi ch

in

18, SBhSEE oy %?én#éncgﬂgqenﬁ@gg B854 iy S Ppencent n e
xerogelsnrdﬂpi pcmimqr; s&uetlﬁds bhd dBssIWhllityas aRiplit 3zet AnHBeCdhosen, which do not

&?ﬂh’) a| d. nmet hod under aseptic conditions and
dissol gl @R THE o case pregwlpr swelling oé theeartias, Uswaly ebyide range of

droplét‘ sﬁE?ﬁﬂellﬁaﬁgl dEs( %réXx?E éHtu%?e 3 l@{ 9&%%‘% Hai d%tetrm%/rgd accordingly to

approach avoi ster sation Stress Frs Ge
the a\ladgvled{emfgd oarﬁilnalﬁmpwtled;; )nlangly phehee tidysswilieadilydo€not. Also the
ap for the xerog or fil but whi ch woul d harm
amouyy %% ga nleis aﬂﬂlﬂﬁfle’éﬁa@ lﬁer AQeRREINg oR \ibe | Frgive gingrrdient dose and the
conce@Pdtidhl GNthe SolRfonl [
L Sl V040131 B B ALY vt i
order @raé’a(dsI)EhYdIhEDE,Cﬂwalhngiamﬁer c‘/lmnge fradiape af fhemen@gel oofilrachrrier. On the

and uar ant eed i bil | ties
other ﬁg?ﬁegns%fgﬂe df%e ALY dngsgle?lgqfrﬁm 9 bsnaprlisdc Preferably, the
mlcrocﬁﬁpﬁﬁa@%tda%lﬁﬂﬁwgeﬁ Qﬁcﬁﬂm aay] (?::_H %?re preﬁ:rably between about

sterilising, are mnimzed
0,5 nl g 24kbnly moyiprefisalaly betvecepraboent0 mlrandritOOmnh are
especially suitable for conmbining two or nore
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active agents which are inconpatible. By the

application of mcrodroplets containing one active
wouhptegs on the carrier separately fromthe B

m crodropl ets containing other active subst ancB§T/EP2005/002261

i nconpatibilities which m ght occur during storage,

i r n _be.avoi.ded. ,WD 20 084 1 )
e v R -
pattersepathavilbof theyusdePaes oDhe sterspePodfilidcdnObd &lied with acﬁgg ingredients,

substances: for exanple such active substances nmay
whereas, gfiiep parfscagdsosftifeees Foe exasnplg a-prodicwith asotive mgrédient free edging

. . ' i screte ease of both .
arounc?: g{%’%hﬁ%ds Xc(tglgggégglgﬁ%eﬂj[ {‘jé’/n ﬁél Sﬁ%rgntgscf elJFlHS’ I8 30 @&rred embodiment,
the mienduivapleeate aplie ¢ashic mer ach iofe GuRkG!saffee, 1gaving an active ingredient-

| ncorporated in the carrier (see Fig. IB, fig. 4) and
free edging aroppd, s3id spdacstaen- If desired ang gpstacirhseveen the pppliedl active ingredient
' the. . i.pvention. -Also, in .
sots GO i AR, Ayt BRI ob Pghan ne i
of thedixbfogelent filal. éHmeefliienetbCor neddi gohpatitPatfoahuladéss can be applied
oral separation ggf t he subst ances.

The
sepaa} PR SRS WA PR B BEParailg Withouhgsavitlless caused by the contact
f i hN | S} t:he ] y gany, of - .
o SRV SIERTRL! ARG, HICF BRI, SASLASTHRY bl v i
microdrapletsiairy appljadsis adgudar; espeeially irefetabtysthdefistaaliertg:t@Bertiingrodroplets is

sjte of appl.ication of the 10 .mi.crqQdroplets, as well.
ConStag{smt%gerﬁ% EQ?IBan’PW&WSOWGHQ@F F35p Ilp‘éﬂ%lc%epar ately

or. even on different areas, and the opportunity to

L is Possibls 9o Prp@e ot arapOsiiansy el dlis preseniekavention, tspecially the printed

[ j k| for. pr in .

xerogehF0F Ehs RAOWD 48 Tos KRAREE FoRP AT b L TE0Rd sigs app bo out o
punchext eut topdaptrtiid desidebdopeanidion 16 ite desirtédhsiz@rfopedaiip?s t@fit a wound.

t he conpounds enpl oyed and to the desired rel ease

Tki mpteferred dmbaiitdeiit] @e ca@hpesiiem: 6ff e SnvaYioRRoRERP @Y REst one active
. as_active substances offering an additional 15
mgfed'&Bb&ﬁ%tuHiW% v t heplingg aprefranbly sy svewrd thealing factor, enzyme. or
proteif388{dhftlitop! Cosnmetic needs by providing del ayed

activation in vivo and hence, spatial separation from

[ u e i woul d.in it ctiv .
FIRHIEE STk 50 VAGE DR ok BB vt e
havingnetphods ahd dieitld strustrqfwisichicad eabibgbeGilaRt directly on a wound. The
. formyl ati ons, which would disturb and/or inhibit
aPPhCE‘é’G’é‘qWJE attavedingredisntssopen rerngeler filmydthdhe pessented methaest dass not change
the str@urled? ek "fiffd, | | & eaApPLLe
e s (KPLOSED 81 TLERER. ps IR LG PERRPHyEgho o et
directlylon novoundfHererdiee pdtiengdbesaluahace &rhaitd £recombtitetion®tthéses products.
happen, if they would be incorporated into the gel.
Dupendbng oh alie ttefapehific pERSeoE @tk dgipli@ﬂl tab@Ve ingrddiéhts the delivery system
adj ustabl e droplet size. Dependent on the  xerogel or
for cosmdtie, ggfessmedicalsuse ebtamadlanl dhes psicossoef theyingertiaptast be used, for
i s he LS t. 0l ssolve t xerogel
cxam 5 C8tgE o0 Sl O er)d R L AR v o
neuropithitatilogrs corvinfietedangendd, ophtithlioplogic, 3iag SdiddagesusABR- disorders, e.g.
ih refore an, adgquate dropl et vol upe can be determ ned
selecte c%Eﬂ"’di RYfitipsse deMAtRSes | BPmax engetia,or luppy nerythematous, vitiligo,
. ent.i t | Lhyi0r not. .
?1gmenza|(t§gl {hﬁ&éﬁégs ngiagﬁpgc% \Mér?rg%ﬁésf SIIE' Zﬁé%f :Qg%) %%3%%&{1, ge&e,namg on the active
ingrediemfpwhetiengr conttolied ac fisv eeldasg iedestred, fdpeanald féteansdermal delivery of

active ingredients or for implants. If enough body fluid, for example wound secret, nose secret or

eye drops, is existent at the place of use the delivery system for cosmetic and/or medical use
obtainable by the process of the invention can be applied or implanted directly. Otherwise it can

be reconstituted with water or other adequate solutions before application.
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concentration of the solution. However, the size of

the mcrodroplets will usually be small in order to
WPrddshEbydr ation, swelling and/or change in shape of _
the xerogel or filmcarrier. the 30 ot her haﬁﬁT’E‘éz“O’m”zzm

sufficient anount of active ingredient has to be
applied. Preferably, the mcrodroplets have a vol une

beA nfRn a@%g@%fgelfﬂkmgﬂgte%gérhﬁo@%@% ?[{cgfr:l%lg 1';(3%'%;8 obtainable by the

bet ween about
progsss oEde invention 0heit fasimelea@0ofiiome\4BH RORBIABABS for example proteins, The
he ’

. / 002261 7 Anaqt her inportant aspect of t
de“ﬁ%é?ﬁ%“@ ARt ?‘s‘“?‘iof%a_qp&’a% oPBieble Py the poreshef anvention forms
a hyappgélanitialhptafier oontdc® Wille afhdous Ghedilif Ha %}ea.':%gglt ﬁ’igﬂfactiye i[}grediént

t he..xerogel. or filmcan be applied with activ O T
con?eﬁg‘ﬁgm the suppounding agueaons meaiam atapnoidelledfritef Bemuse of the locally

applieRl afK ARAk&d Qcﬂ?&eoﬁ‘xg&tdée}f‘ﬂ;tsle gleaa&févie}{ eacﬁ‘?eg g}%g%ﬁe% é:fp{lgq(xexﬂation is much

ing around the~ap active ingre

_ed
: hlghé‘aalaﬁé cgueenimtionachicvhd sfter mleaspobdctve bralitned wiReH werd incorporated

: ' t lied, in the inner area of a
into A PLEHIEILT & SrChf, PR RolchiRy amonef at cemled e redients are
neceesigy agl matetialcos@ican Belirddacel. area. | f desired any
contact between the applied active ingredient spots
cAnother impeveant sxpect Addhd preseakddyinb BiRion Gl th\é%dsﬁgﬁiﬁdbie&?:ﬁolled release
than one side of 'the x€roge

. ..gan be appliged on nqyre | )
kinetigs. f‘*r"f‘}‘ﬁ o) r“@“%e GPPhish en that §dp af » pemeel or film, which gets into

contdddrwiktl @ik irelegscCABRG, ARPlelAted s&PaLAt i & i
on one single xerogel or Til m%\?\/i tﬁ’oﬁgelg%st %ﬁgﬁﬁqg‘g%ms’ which are
applied padhe PRPOFHR side uf Hietxeragebor file.carp slédst batsudastraledsow rate. Active

. ! i r . ' , +khe pattern i ich
ot 088 S ROATEY. 518 S B e r
beforgr iy egbtejeastrb indd dheasirmubdingaeadimnoagiriopl &1dSC). By combining these

P ARG gete S P G| DY oW P e s sctve ingrodionts applicd

accoiamgtoghe inetimdadf thehiavqrtioaarith e iidredients &R6&otdtdd/ intd e xerogel or
in the exanples, from

rinted,.xerogels or filnms s
film %irg%asﬁiké%eg‘g € %v%&af‘g&(’%tf‘gge\ggan be cut or 15
nched oui t dapit ..t he desired dose _and/or_to the
0 500 B30 sBoBPaB diep SR et fofhimatoq o a delivery system or a
rehydraefidelivedy sysean brecdmpdshionGe e Gived MrveThr dddBietic treatment.
invention contain at |east one active ingredient that
Hnamothesprafenied entbaliintgu ti ialaitral rilas WA 88k ldBBvery system or a
h ({Sacfti%r, en%z}yrre. or rotei nase inhibitor. Accordi ngr')to
rehydraisd delfysty SRtem Uit gaIasition as desesibediabaye ap medisementas ‘
: of t Iexipl e sheets 20 having a porous and flexible
AReteh Rretefisd cmbedimeat the) ipventiop| reletss tajihease bfa dalivery system or a
rehy M dielive RR] bfal ERRpRbdAChd WEschi LeNks g0 a
y.xer ogel1 ég? Sfy? I'mw th t h%&éﬁogséénﬁg%hﬁ%{ %gé&edgoerst%ﬁolpa""facme of a
mediegyagrg éor traqting twoundsy skinofisaabes, wewlangdibeasss dndfandiseases of a mucosa, Tt
r | -soft xerggels or fil can al sg be
s DBV LA B BN 901 B LI o020 SL20 DS o,
mucosm by bdninidieringpk deliefyeORa! o AtdhYBra@ld deli0&9SyREAB G cdmposition as
descr@‘é@? dent on the therapeutic aspect of the applied

% ngredients the delivery system 25 for
L the process

cqsiet i (
oAﬁt Heh &ﬁ@é?ﬁchrpf dbsminyentignegre ppgicularly wellysuited for pharmaceutical and

cosmetic use, they are not limited to that application and may also be designed for any industrial

and/ or nedi cal use obtainable b

use, where defined application of stabilized compounds and materials on a xerogel or film and

subsequent release with defined kinetics is warranted or useful.

RECTIFIED SHEET (RULE 91) ISA/EP
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exanpl e for treating and/ or preventing wound healing
di sorders, like diabetic, venous or neuropathic
er s i nfected wounds, opht hal nol ogi ¢, nasal
Wg%@é@gé@bor skin disorders, e.g. selected frdfiT/EP2005/002261
psoriasis, dermatoses, eczela, urtikaria, |upus
erythematous, vitiligo, pignentation disorders or
ABRiikc19e L% 3 Ay, pendi ng on
the acr ?’ve g% %érﬁlg }%"}f}%ﬁt‘?’ “@@2&%’2 Fn%?gogjisrag‘ﬁlcgﬁlpﬁlg?‘é%?f the present

inventioed eanebe sapfdivilr adbre flavadlyaentempassider apliRLIRY not only to active
or for, | nplants.

. delivery of active jngredi ent ! I
m%““%‘ﬁéﬁﬁ %/Jﬁ%l)fof Y] 81,\461?’8?19 eszlaﬁﬁwf W5 iratesiak that is flesised to be applied,
adminifteeti®r udtd. eye drops, is existent at the place of use

the delivery systemfor cosnetic and/or nedical use

j .of [ [ X b
T TaE off ohiYTBAR 8 38 Mt A e % e Gppsoaquently they

can be subjsmtest totaulyadodifitdtionadegtreddr ot her adequate sol utions
bef ore application. WO 2005/ 084650 PCT/ EP2005/ 002261

TRS déivadri 8y stadly éﬁfaﬁ%leoiccgﬂiti&g’ﬁ{) ﬁle%?]{\?‘érﬁi@h; 4 wel ﬁ%’ﬁ{hhgrated systems

and/or nedi cal use obtainable by-the process o

and compegiRusorPmERrising Fuch deliveryesystarns ofaysberemplayed doth in animals and in
humang NOredi ents, for exanple proteins. The delivery
system for cosnetic and/or nedical use obtainable by
h racess. of the invention fqrns hydr ogel,
T FoRAG G s, preimt detentit e dffoetiried Amontimisd, by e following
examplgsel eases a high active ingredient 5 concetitration
into the surroundi ng aqueous nediumat a ~ontroll ed

Al 23f8renBRCAHA % rOherb NN M‘%’%‘Sg g@&llﬁ TN q:njc'il%lg? gﬁ te d

active ingredients th active ingre
concentration is much higher than a concentration

achi eved after release of active ingredients, which
S q i £d: Jnto the xerogel (Fig. 1 A and B).
ummaid 6Tl Jﬂg‘&-’n‘%nt s of applied active ingredients

.ar n sary.and material costs can.be reduced. 10
RN S gy s A T T —
obtainablettey fesaéthbl idf¥hedinveidd, WHiGH wesd sRS& withned Fﬁﬁt_ed side face to face
) Active ingredients, which are applied on that side of
with thereleasp gide 68 far| vire wrrse(Q)eets 2 eambingéern @€ tbotl ((R) tand of proteins
; ag=Tol el eased very fast, whereas active
mcorporel{tﬁég?igglﬁém é’,eyﬁﬁig%ag;;e appl i ed on the opposite side
. of 4. he, xerogel oy fi are,rel eased at. 0 ol]e
Flg_gl oiw rladt(emAg’ Y °‘°?ir?g‘}'£‘?ﬂ“éw{%°“on%aﬁe pé‘ﬁg@i &tér s#d egroPIEtS) on
hydroxyeitiyltelhildse Heaygel IRhots| Weis Sallen e a nfiBrodbile i maB AP R orPfactor 10x)
film 15 before they are released into the surroundi ng
of parts ofgh pritedpytems.A and Q By conbining these types of
. agpl ied active ingredients (Fig. I D), or by conbining
Figpd: Afad plarsboeolawgfeniwation wpplpriatcd arc etythietiglosoxerbgels. The dry
f the.invention with active. ingredient
procct (R 0RO WD F SOL L0 ML RS LEOBEEEL ER' St colour and e
rehydratidt fthe kefRl Bas wRkiSEIHABNLRE 3 E‘éﬁ%}it'bi&uﬁi@tﬁf 4 ERarly defined
. ephodi nent the invention relates to the use of a
pattern s fisiblger y systemor a 20 rehydrated delivery system or
a conposition as described above for cosnetic

Fig.+4:Relawset of thrifmrtiwoprietip mehemee droemidifitiremingroduuts. A: printed xerogel
placed fac'ent\cl)etrelctzé %ri]thrtﬁ!a ?cglge?sets(i)dé {g)ethg %eerggralale,dg:l ]IDI‘\I/I’.letgg xgr%géleprpagerd \?isa versa,

C: xerogel with incorporated protein, D: protein solution placed into the release cell.

Fig. S: Release of th G-CSF monomer from different products. A: printed xerogel placed

face to face with the release side to the membrane, C: xerogel with incorporated protein, D:

protein solution placed into the release cell.
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rehydrated delivery systemor a conposition as
descri bed above as nedi canent. In another preferred

wokRdheREy the invention relates to the use of a
del'i very%ystem or a rehydragted delivery syst diRlgFP2805/002261

conposition as described above for the manufacture of

a 25 nedicanent for treating wounds, skin diseases,

o¥ig.a6: SDSSGE BN/ &f sathse a IR 9s SO

relates to a net %od ofst_ré%?is‘ﬁlgh%lﬁ’ngg&f&?ﬁ'@%?ﬁ‘g@,mlewed from
xerogelsy yrhich svese eprepamfloncadidingstes thf preseAEAORRUMA. M: marker, E: Epo

f Mol &t ard a del ivery systemor a_rehydrated
ormg%@?lo\f;,e(?yés(;@?g atjon, iéqe(ﬂﬁgs()jd@%?fﬁ%éw thobeurs of release.
Agt hc}yg{w t he %reogucts of the invention are
- paler it aRPIONRe P asprlited filwy produetnarsetet'i yakppliditioBOF 7,5 pl placebo-
colo@ORRhlaGol : Limted . to that i cati on
and maf}l al ggspgggﬁiélsn?%gggf ?r&p ieésr})?niarm{?ét r),eg}y?geﬂg@qse film.
where defined application of stabilized conpounds and

materials on a xerogel or filmand subsequent rel ease
defined kinetics is warranted or useful.

Exa | Fl ED SHEET (RULE 91) | SA/EP WD 2005/ 084650 19 0
The [ EP2005/ 002261 Accordingly, the present invention,
198 (8 hibstraied theo ipissiion end afe towlipriisg dmbodiments of the

inventioM @R4hens can be applied nore broadly, enconpassing
applicability not only to active ingredients but also
to any chem cal conmpound or material that is desired
to be applied, admnistered or used. 5 These nethods
%xgmo‘ry meant to be illustrative and are not
Rk g. Consequently they can be subjected to any
godi [ c%ati 0 esired. The delivery systens obtainable
CCBTEI Ny hAeontoted pptieal appaasdrice ad ptrﬁdl%jcﬂhlr piepaked by the presented

methdV$HI18 - [ : onmmri si.Ag suc ivery
ol 2R b 373 S P it et
' -t tillity of the present invention is
|@Iélm§)gt§1 ;ﬂgg[gg&%ﬁ!‘ﬁaogltatolqerﬁrﬁgﬁ{' by the follow ng
exanp| es.. All refe%eng/es cited are herewith
i ncorporated herein in°their entirety. Sunmary of
Fi gur s-giad.Drawi ngs 15 Fig. 1: Schematic illustration
of rBIEIEENRE s of~ act®ve i ngredi ents from delivery
systerIs obt ai nabl e by the nethod of the invention,
whi cPp: '%atﬁsgced WPIPothe printed side face to face
with the release side (A) or vice versa (C) or a
conb?%ﬁ%ﬂ’iYQHOESCQJutq:S.(D) and of proteins incorporated
into a xerogel or film(B). Fig. 2: 10 |
pl acaspye puoficaia- f or20ul ati on was printed (25 nl
dropl ets) on 20 hydroxyethyl cel | ul ose xerogel. Photos

Xerogels akae pueydecd dorh HydFSERREcdrim Aol Q%aéélﬁﬂg fa%gﬁto(methyl-cellulose,
ethylce]Ifl)J)l(gse, polyacrylate or hydroxethylcellulose) by freeze-drying. The obtained xerogels
had a diameter of 2 cm and a height of 3 mm.

10 pl placebo-colour-formulation was dispensed into 400 droplets of 25 nl. The droplets
were placed 1 mm apart from each other on a pattern of 20 x 10 droplets two times in succession.
The printed product was dried in vacuum at 20°C over night (pressure was reduced in five steps

within one hour to 0,001 mbar and was held there for 14 hours).

All products showed defined patterns (Fig. 2 shows the printed hydroxyethylcellulose-
xerogel, products created from other xerogel materials were equivalent and are not presented).

The applied droplets did not rehydrate the xerogels, but formed small, clearly defined, dry dots.
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of parts of the printed patterns. Fig. 3: 20 |
pl acebo- col our-fornul ati on was printed on

E(ll“ ose xerogels. The dry product (left

W‘g%@%}ﬁ’?@) was rehydrated with pure water and t RET/EP2005/002261

di ssol ution of the colour &hd the rehydration of the
xerogel was nonitored optically after 3 h (right
Eic&;h%v@@). Still a clearly defined 25 pattern is
visible. Fig. 4: Release of rh Erythropoietin nononer -

Auamos! ent.. . A._printed,xer | . placed )
Aoy Ble2eHioRl tkElPes 08 pBPhE v Ao dtedbdrople sizes
was eyaluattced xerogel placed visa versa, C xerogel with '

i ncorporated protein, D protein solution placed into

e yle! phrebs-blour-FirBruldd Reg e G ¢pF mononer

from di ?ferent prroductus. 'y %@%t egk%(@gge plE&eq Pgpd on a
hydroxygthyleedlutase ecewigeh(prbmared harasding itol exiraplel ) iFEREDFMRyinEpattern: 20 x

i thdncorporated protein D protein
10 droélééﬁéé? ﬁlélrlllvgﬁagcféodn F?f?rboﬁﬁre %85’1855‘& Zoa\ werq\pripgd Spwgtimesin succession
in the $21¢ pRHEOH)HOPRBDY 5020 Welrd prifi - ,ﬁéﬁn | e
with Epo (le t% or G,S(Zélggflrlﬁtgﬁ?)@grtg eas%gt(fsers %Ir)ﬁl’sﬁlrg)pnnsfed products
were dgigd dpgciumygi20RC weernightspescedingde exatiplg )0 t he
resented nethod. M marker, E:. Epo formulation, G
ticgproflaeten shawied ndetliied dpattyriis. €EhdNEEplid Rréfle: dial her rehydrate the
\{erooeg'Son 6 h&urs Ef recl1 easgr Fif?. 7: Appearance of a
THOSEBE i It el miPbdEe tdoty r Ny differgppeapiviapphied ey afot7sise was visible
indepehdbr ndeee25 Bl & i ' | sed into 25 nl -
P dropl ets) on a h%f\%%;‘/’feﬁwg chﬂlp&@%gégh?t ?’I?ér% lggg%cr?ﬁl%g 3n the same spot
or whetheg larggr| dsoplaty (8 nhpyaze piihted swicatan thbigarhaysnt i on and
are non-limting enbodi nents of the invention

clainmed. 10 Exanple | In order to verify the
control |l ed optical appearance of products prepared by
Exbmpjersented nethod a pl acebo-col our-fornul ati on was
printed on different xerogels. Conposition of the

Thelredidwud nidistag: OF Advednorediant Hek Q58 P?n%’d )Péﬁgéyng girf;‘nrtued1 &nd vacuum

. 2 %. pol ysorbate 80 0,01 % carboxyfl uoresc
dried acgording fp theinsesented anathat) wesrevghlatedwer e prepared from
hydrogel s contai ning 2% gel | i ng agent
2@ #épﬁylacw foumulgtion (according to example 1, but without colour) was printed four

times in succession as 25 nl droplets (according to example 2) on methylcellulose, polyacrylate
or hydroxyethylcellulose xerogels (prepared according to example 1). The products were dried in

vacuum (according to example 1).

Both active ingredient free and printed xerogels showed low residual moistures between
0,5% and 1,2% (m/m) independent on the used xerogel'material (Tabel 1). No significant

increase in residual moisture in printed products due to the printing and drying step was detected.

The residual moisture was detected by coulometric Karl-Fischer-titration (KF 373,
Metrohm GmbHé&Co, D-Filderstadt). Sample preparation was done under nitrogen in a glove

box.

Table 1 below shows the residual moisture (%) of active ingredient free and printed

xerogels, prepared according to the presented method.
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et hyl cel | ul ose, pol yacrylate or hydroxethyl cell ul ose)
by freeze-drying. The obtai ned xerogels had a
woam®igissef 2 cmand a height of 3 mMm 10 | <
pl acebo-col our-fornul ati on was di spensed into A/ ER2005/002261
droplets of 25 nl. The droplets were placed 1 mm

apart fromeach other on a pattern of 20 x 10 droplets

two tines in succession. 2%afdld printed product was

dried in vacuum at 20C over night (pressure was |

reduced 1njfrve Stepsres‘ﬂﬂﬁzﬂ'nﬁbi@ﬁ?egl%)r to 0,001 ]nbar
and was helld there for 14 hours). products showed

mstefianed paft TOWS T
hydr oxyet h Iggﬁ g‘gl-le é I, p@éﬁiugtl’&sﬁggeat ed from

4. ot her xeroa;el mat gé,rogus vvere eqw val ent and arejnot
presented)| The applied droplets did not rehydjate

pog}ggr};fﬁgogels, but fpsgmed Smalf, Clearlyy defined, dry
ots. 30 WD 2005/ 084650 PCT/{EP2005/ 002261 21

prsogucis whi ch dif]t!er in the print ed gropl et sitzes,

" al uou 20—gt—placebo-icolour rH-at-en (f rom
?@%M vvas prlm%d on a [5 | nydr o;Qgget hyl cel lful ose

p

foIIovmng pattern: 20 x 10 droplets, 1 mmapart from

each other. Droplets of 25 nl were printed four tinmes
ifxagwéeéssion in the sane pattern, droplets of 50 nl

were printed two tines in succession. The printed

oo dinestiatiomef thedehyidation pmcwsnwamar A€ addet tordrg Iplacebo-colour products

accor dj ng to exa ducts we
and theqRYe H%‘r%rﬁﬁn‘?geg’ed%%’ﬂiﬁ Gl 5ad hﬁﬂ?g‘e@q E B colour and
rehydrﬁlﬁ%ﬂﬁ@k&\o By Gval M BRI | dry dots. di fference
in applied ry dot size was visible |ndependent
& éEg(gg@l%eﬂo%gﬁuﬂESﬁéﬁc&d{\ﬁ fo @%J ]ﬁgll) Ygar]éltéllrﬁg&%l 25 nl droplets
four dmepliretecceSDom{(accovdins tor emrqﬂe 2hoaetlyyicdlhdossamd Igpindxyethylcellulose

anple 3, 15 The residu ture of acti
Xem“Eﬁsg@%naé?ﬂ AGPENG, fRy XA ﬁfeﬁo pk BERANStS i terfined igngpouum (according to
exam}ﬁﬁcl-bu mlred&étgldmas‘ﬁ‘éﬁ %qu stif@ad fé§@rﬁt1§ theBY RO b&R%e preparation of
eval'uated. 20 pl ac bo fornulation (according to
the xegpgelpvas added auud ﬂuetdpugal apptayence ofdke gampleswas monitoteidnes
in succession as 25 nl droplets (according to.exanple -
Rem'dramieh Ia;ld gellinglof sle; sqmlysaeas/Vaty dastoFhe distribution of the colour within

the %%FS/F’dr é l%ﬁlgl %llpgglg‘é(%(lglr el S]&u&lp\rggaf% er%gglc &géd{ggﬁ,& 1? A localized
dissoangﬁ%@ ﬁﬁ taggr o 1§ur1)dotsBko$‘s agchieveal par ediysilulds€e(Fig. 3) and

printed s showed | ow residual noiStures
hydrdxetthyboellulose (data not shown) xerogels. The applied defined patterns on these materials

were clearly visible for several hours (in Fig. 3 after 3 hours). Throughout the contact with water
the surface of the xerogels was rehydrated very fast, leading to a gelled layer, which entrapped
the applied colour dots. Even after 15 minutes of rehydration single, clearly defined colour dots
were visible on the hydroxyethylcellulose xerogel. Later on the entrapped colour diffused slowly

into the surrounding hydrogel and formed a homogenous hydrogel.

Example 5

This example illustrates the fast and controlled release kinetic of products prepared by the
presented method. The following formulation (pH 7,4) was printed on hydroxyethylcellulose

xerogels.
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0,5%and 1,2% (m m independent on the used xerogel
material (Tabel 1). No significant increase in
residual noisture in printed products due to the
WO 0p/A#6TYy and dryi ng step was dletected. The r axiTERN05/002261
noi sture was detected by caul onetric
Karl - Fi scher-titration (KF 373, 25 Metrohm GrbH&Co,
Fi l.ders t). Sanpl.e preparation was done under
C[H}FPPE} 8ﬂ°&2€eagcé11%n%ﬁ?d3€%ﬂf%bl e | bel ow shows the
resi dual noisture (% of active ingredient free and
pri PHCERFC xerogel s, prepared0&9dorging to the presented
met hod. 30 WO 2005/ 084650 PCT/ EP200i / 002261 22 Tabel
* 1 rB&nyladaninei sture (% mat 80084 @ctive ingredi ent
free printed xerogel xerogel polyacrylate 1,2 0,9
net polysebitelddse 0,9 0,5 etdypbgeljl ose 0,7 0,9
Exanple 4 For illustration of the rehydration process,

vvatlélrEryﬂﬁo?ﬁ@ﬁﬂ(z,@nqjg/mml acgpo- cqljour products 5 and

the optically appearance of the sanples (dissolution
Xewgellinate bRighl | Qdtai ; ' L0 8ryi
R ?E(:) b % kﬁgﬁ%&gﬁ%rﬂg’g&g‘gg c%?i{alﬁﬂg 29% %Qﬂﬂé 3L IiBy(ﬁee:ze-(eirylng. The
obtained ¥ragals hacha dlirsudtor ofid emiand a(feight o Bngmt 80 pk fomplltidh was dispensed

: ] dodkn 25.nl drop] et four ties i
ot 800 LR T2 Tl B 1 bt 58 ehatbegns pttem ot 2
x 10 draplets fyrianye idhylceedsiod. a3 prsféPERIdct RaSBRERh vacuum at 20°C over
. according to exanple 1). The products were drlecfln
night (PR‘;&%%W]&? aedusediin divestaps vestdmone hour tP05081 umtiae mnd was held there for
14 hours® Quantity as it was present in the hydrogel before .
reparation of the xerogel was added and the opti cal
a of sanpl s, noni.tored. Rehydrati on
Thg_n Eg%i |r_§eguco?£ Eﬁee aggﬁfiﬂe zlggawgrgpgﬁpq Zg]gq) gQpomer from rehydrated
xerogel, dirstighl duell@losofcdidie niatitine Whd Pl whize (rlelease mediwsn) was monitored

xeroIP | / hydrogel and the surrounding solution wa
Flt Brsgvesl hews aj room fesmeratiesd Priotecksxsrogalowemsfplaced into the cell

once wiBRL LSRG, 4 T BEORH O SR LR S3E) pa onco t

the oppositerdigetion (Ftreriapmt ByoAtdkibegthnigy dLMRCxPEIHARIR: dry products were
lals were clearly visible for several hours (in

rehydrateg?\z\téiﬁlr %L?rlgf\f/:étpr 1 S50 RPNty 28 AVAFHIEEenE fe thedhndiree! bfote freeze-drying.
The condédti@tion tdTe i hGeR ‘Pﬁonltog%r I r ﬁgaeln\?\}(?l%geﬁ rﬁe%lmﬁ‘i“\%sg Uetfld by SE-

fast, leading to a gel ayer, entrappe
Chromatography after defined times.

The release kinetics are presented in Fig. 4. Reproducible release kinetics were achieved,
whereby the release rate could be influenced by the orientation of the applied proteins on the
xerogel relative to the release medium. If the printed xerogel side was placed near to the
membrane a fast release into the release medium was achieved, whereby proteins from xerogels,

that were placed vice versa into the release cell, had to diffuse through the whole rehydrated

xerogel and were released much slower (Fig. 1).

Example 6
The release of rh Epo from products prepared by the presented method (according to

example 5) was compared with the dissolution of th Epo, which was incorporated into a xerogel
or which was in solution.

The release of protein monomer from the different products, through a cellulose acetate

membrane into pure water was monitored in a release cell for several hours (according to
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the applied col our dots. Even after 15 m nutes of
rehydration single, clearly defined colour dots were
b SeBlogicqn t he hydroxyethyl cel | ul ose xerogel.
“?%e eLfgggped colour diffusgqd slowly 20 into ?ﬁéﬁﬁn&ﬁnmzmx
surroundi ng hydrogel and formed a honbgenous hydrogel .
Exanple 5 This exanple illustrates the fast and
exargplat y)oPrirdel] xedogels €epenigiént A0sndoB Oﬁd&kﬁn k& Eﬂéﬁtﬁﬂ' @3 aﬁ@% xerogel with

ese ﬁg thod The follomnn fornul a |on (p
m""%é’ ﬁ? Piofein (Swperpenb Sy ders placad intogbe rel%emﬂelgé I\J@re mmsututed with
purezagﬁéf R846r u%ﬂﬁggé Hag g)gés/eglo naRd h6gr§gic_iobge[%05| I oA g?%{ﬂg r experiment

solution t nt ed: sucrose
D a pro@iusqutiqroithoa kmheexﬁﬁttl@n,oﬂnat waB daltubityd rﬂ‘d?xli’ Fhe béshmption, that all

apph%@cﬁrgggﬂ g;‘ %&%&0 n‘i} g&ﬁﬁ%%@ﬁ;@?&gl ﬁ/gl?nrrrl]e but in a 0,1 mm thin
layelf 'I@i@%ﬁezgé Kirféﬁc%gf‘tﬁﬁ ﬁ%l%gﬂﬁgdﬁ%%\grgﬁ%l Becﬁ% aeﬁqd %%gl%ggnted in Fig. 4.

2 cmand a
d?‘ﬁ@%gﬁ: %T#efayager ?aQ$ 1 %v%rnl%lﬁse %;{eﬁﬁ-xsoq* ar%Bg% glgl ﬁiqqc\)l\rgrglstance into the

1eleaxe imeddllromhcbbsn(feﬁmitldn OE thel AppEEE BRASHO PrinkbE ‘(Qfoggfs ehich were placed
s dried in vacuum at 20C over to ni

with %tﬁli—? e B ev\gge felge sdth the membraned@y), id ilhlershm(l@t Aiffirsidnadistance (Fig.
1 AP A @@Hr%ﬂ RS a {)‘ﬁ & tdﬁﬁnrle% fQr t@}é@%[ﬁ?}‘éﬁc‘%yn %zr@‘%l) a very high

Tel ease Kinetic of
conccmjmmeprofmm sokutiby dieat &fdth@qﬁémgﬁine Whichugteferaisle |dkffhéé§eaway from the
e into pure water (release nediunm wa

pbra
highi3 5Bt ed] el tre e Bamsoilo erelsesraned:uno dierekarerompte A shovied
the fARBRNQERE! @te, RIvEAS Clx %a%g!ﬁla ?lfﬁgl?n hh@ckd {ht 9 é)tn?gﬁrated solution of

cell 15 once’wth t ap einsi e
samples De The tplnott:img lrresatnupimB mﬁb(@drakirterﬂlff&ée aidoPBE thrdiph theGydroge! and
t he _begi nni ng_ of

ect| t

thereftf Sz‘é‘ﬁ%dr Slawi ‘Eeﬁeé‘séj %@’V sWaR F@ difétsjen slisiancgi from the printed
xerogell vehivieiey plafedaigdy ﬂélﬁnthb teleRE lﬁ’é@ﬁurﬁ’ r6S fiek? the

hydrogel before freeze-drying. e concentration of

tli'lﬁ ole &

S A gty Bap PDLhR TR I BE BB 3 cata forme

ﬁﬂﬂ“hgh@@se kinetics are presented in Fig. 4. Reproducible

rel ease kinetics were achi eved, whereby the rel ease

rate could be influenced by the orientation of the

applied proteins on the xerogel relative to the

Frhepke medium |f the printed xerogel side was placed

near to the nmnmenbrane a fast release into the rel ease

TREH RS sl e sh isHISS SRN%ib & ﬁiiﬂéqﬁi{eoggréﬁf\fg er!)t%ins, for example
th G-CSF (Granulocyte Colony Stimulating Factor), on xerogels with the presented method and

release them with a fast kinetic. The products were prepared according to example 5.

Composition of the solution (pH 4) to be printed:

sucrose 0,001 ¢
phenylalanine 0,0004 ¢
polysorbate 80 0,002 ul

th G-CSF (4,2 mg/ml) 20 pl

The release kinetic of the applied rh G-CSF monomer from rehydrated xerogel, through a
cellulose acetate membrane into pure water was monitored in a release cell (according to
experiment 5) for several hours at room temperature. Printed xerogels were placed into the cell

with the applied protein side face to face with the membrane (experiment A). At the beginning of
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that were placed vice versa into the release cell, had
to diffuse through the whole rehydrated 25 xerogel

n rel easedrmuch slower (Fig. 1). Exanple The
Woa’gﬁ%é@g%%of rh Epo from progucts prepared by t‘FFéT/EPZOO‘/O"ZZ(’
presented method (according to exanple 5) was
conpared wth the dissolution of rh Epo, which was
: 0 nas.in .
the exlbd?_,[ilgﬂt&? gﬂ'ri]ea&?ﬁ)&%%e\g%réqéf?ﬁﬁhe%i g\lgtl;l]l uré\’g\;r?ge!r} L)flxvrasgcr:% qyantity as was present
in the diydrfogﬁlebﬁtfomr fhekretdsying hThel ghnc&nfreﬂlduu bbHR potdi@dfonomer in the release
di menbr oglge wat er g/as nmonitored in a rel ease
mediug 445 fetietedhics hremrtography after difined tw®s2005/ 084650
PCT/ 005/ 002261 24 example 5). Printed xerogels
I@X’E@aﬁ tips gredpesended ot Higa {4) Enstrmeprodsiblntlarse kinetics were
achievécf.r ogel with incorporated protein (experiment C) were
pllaced into the rel ease cell and were reconstituted
with pure water in such quantity as was present in
t he hydrogel before freeze-drying. For experinment D a
roteip solution with a concentration, that was
4" ?ﬂ‘gt ed fromthe assunption, that all 5 applied

Iprotel n droplets are dissolved not in the whole
)béﬂ@&é?e obruFeCSIh diromt predugtsipraparediby the pyesentedhmethod (according to

f
examp{ieil)g gtﬁg &%}nﬁg{eg?gmﬂ rﬂéés giﬁstsg dm]oﬁ rc?_t? réx alf‘oﬁ#h ﬁﬂlfe\y%sr incprporated into a

xerogek@iwhlse\;\raaﬁxesolu@me caused by the difference in
di ffusion distance into the release nedi um and

ThereRAsd aff pl@'ﬁﬂ@fmdﬂ?oﬁle@%xh Qfe Hff?ér@ﬁtnﬁm ‘Tr h cellulose acetate
xer ogel s, ch were placed wth the gase S de
membrang {ite @Ufeawgtemvgqq mératarediiin arreleasy pelhﬁﬂ‘ selverad IhomtseBhnted xerogels

: S r eh ation
(experitchl MRS TIEREEAC 53 opdd tuicbl s BtoapPipaHGRREE (psperiment C)
were plaeedl irito ghe releuse 6:611 r"ﬂﬁ@d“@f@ie@bﬁstﬁ@de&tvlflﬁf‘pﬁ%xﬁratépmt ARh quantity as
whi ch preferable diffused away fromthe
was Pr?ﬁeﬁ‘h Fyg’\‘?ﬂ%ié%d gefore dresegrining FrasmxpariaenhDoa pheein solution with a
refarg
concn 1633088, ORI G4 0By BB B B o o
dissolvedhrotdo mlmewhmlab\:ed)gswmnmenbmfm aSpine thih 1able TheQtlhseSkinetics of the
to diffuse out of or through the
dlffererﬁ%‘?@ggglweéﬁge{éﬁteg eﬂ)r e showed slower rel ease rates.

Ele vvasthe di ffusion distance fromthe printed
T %IF TH62EH rHes “fﬂ%@é'esedvtayﬂier differgnee rip| diffugion distance into the

release ﬁ?éa'uﬂﬂ]anﬁ '&Snééﬁﬂgﬁ:ﬁ of ﬁfé épﬁ ied %?&e{ Somlﬁ?tlefl x%%crogcég 313%51 Were placed

ffusion contro uc
with the mwlﬁm sidet fami ghtfadel with.the @ndimﬁé chad tﬁhlsﬁoﬂmmﬁ)ﬂﬁ%lon distance (A).

h bl .
T R e—
protein SSILEBY n&t'tglﬂﬁ@ﬁlbﬁigrag@cﬁ"ﬁ rbfor® Q’i %ﬂv& #h f%ﬁ@st release rate, even

present ed net hod ease t

faster thepribe dﬁﬁlsiﬁherawrfwnl thescomeentrged p@luedn af saiple MY The proteins in sample

Chadto é%ﬁge out of the hydrogel and therefore showed slower release rates.

Example 9

This example illustrates the stability of proteins released from products prepared by the

presented method. The following formulations were printed on hydroxyethylcellulose xerogels.
Composition of the solution 1 (pH 7,4) to be printed:
sucrose 0,001 ¢

phenylalanine 0,0004 ¢
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Conposition of the solution (pH 4) to be printed: 25
sucrose 0,001 g phenylalanine 0,0004 g polysorbate
W0 2904 % rh GCSF (4,2 ng/m) 20 pl The rele <
Ki net?%g(g,? the applied rh G &SF nononer from FCT/EP2003/002261
rehydrated xerogel, through a 30 cellul ose acetate
menbrane into pure water was nonitored in a rel ease
cel | (obwortdia@0to experig@z p) for several hours at
roomtenperature. Printed xerogels were placed into
t he cehﬂzrym&dﬂ@igtﬁ,e(gggﬁg}nggi pIgot ei ﬁlsi de face to face
Wi th the nenbrane (experiiment A). At the begi nning of
Wor QB3GR L / . t he experi nent
t he ryhpr oduc?g&a{é@?&gﬁﬁgﬁgg%pﬂlm&?ﬁ pure water in
such gpagtity as was pres%r}%ﬂl in the hydrogel before
rr

freeze-drying. The concen i oh of the protein

nononer in the rel ease di was det ected by

SE—@P&?@?*@)‘@?Igﬁhy af t er g@fdﬂﬁg]dgti nmes. The rel ease

kinetics are presented in Fig. 5 (A Fast reproducible

rel eaQBIsyﬁ?ﬁE?éieis@s were 5 Qeﬂﬁﬁevldd. Exanpl e 8 The

rel ease of rh G CSF from products prepared by the

pr eseHt SdCRE(hdang/mbcor di 3§ to plexanpl e 7) was

conpared with the dissolution of rh G CSF, which was

i Meorgebraereprépatal fom Ty dxegelgeintadningi2%6 Belliag abéht by freeze-drying. The
btaSO| ytion TEed{iel easeﬁé)f protei n nmononer fromthe ]
obtaiged kgiogsts A tienster ot sugmdzn hedght of deumad phfasmulation was dispensed
into ABOB0 AN Erdphite B¥el i | e

cell for %erﬁg(ﬁg%@{g%%ﬁﬁcggqiﬁe@o%g sfpo gacgle(?tﬁrfe?ﬂapaﬁem of 20
x 10 droplete dyvatimpstimsescassiire 7) and a xerogel with

i ncorporated protein (experinment C) were placed into

t ke rdbasasd welein fivhethevdifferene paydatistthiRgh W ¢dNulIsE Qcetate membrane
into wat er tin such xguancfeit% %s 15 was present in the ]

RUSr BRIET V& Maetored b 2 refessenisll fop sewstgleliquie nkhepeleased solutions were
analRe@ & profeal sihbifity ¥y SPsPAGRNCENtration, that was |

cal cul’'ated from’he assunption, that all applied

' I el ved not, in the whole.. .

o T e, Hhred o tlrdp bl B dRRE higher multimers or
aggregales age keteeted CEheofeletbee] sathiplésesontilinddl @iy hiSveiRORin.

detected (Fig. 5). The different rel ease rates were

caused by the difference in diffusion distance into

the 20 release nmedium and concentration of the

apfiipgel Jprot eins. Printed xerogels, which were placed

with the release side face to face with the nenbrane,

t f A f LS [ After .

D Sty R Yooy T o PELNEs bidbodel i for  dry film carren

accordgigaolthe prosented mettexdywds igbnitasd. @rodwdtediere prepared according to example

9 on PE foils. The products were analysed directly after production and after storage for 9
months at 8°C and 25°C., '

Residual moisture of all products (detected by Karl-Fischer-Titrétion) did not exceed 1%
(stored in a freezer) or 2%, when stored at 25°C for 9 months. Protein stability (detected by
SEC-HPLC) was very good directly after production and throughout storage. Less than 2% of
dimers, multimers and aggregates were formed in the products stored at 8°C or 25°C. No higher
aggregates (detected by SDS-PAGE) were formed.

The protein monomer content (%) in samples, prepared according to the presented method,

throughout storage. SPT stands for an aqueous solution containing 5% sucrose, 2%

phenylalanine and 0,01%Polysorbate 80. SPT stands for an aqueous solution containing 5%

sucrose and 0,01%Polysorbate 80 is shown in Table 2 below. Concentrations are given as (w/v).
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h it ffardnt nraftiictc t
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of—prot
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stabili
Iy prdfer iy

ored in a rel ease cel
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into pure water was
for several hours.
d solutions were analysed for protein
ty by SDS-PAGE. 15 The SDS-PAGE gel s showed

Y thaapcal qyalifynedt printhd dHer produdts ipesparedrby the presented

se acetate nmenbrane
The

ted, Th d I
metho BRBUER SBT3 BT g

contaln

Al

y..of proteing printed on PE-foil (as a node
#é’nf?%e goll'quﬂirf)ﬁ%ecpé}nﬁder) 20 according to the

present ed nethodn%asonnnitored. Products were prepared
I

accSP9P¥y to exa

analgse
for P

polysorbate 80

e”9 on PE foils. The products were
d directly after production and after storage

enylalaming at BC &d 25C

0,01 %

carboxyfluorescein g.s.

aqua purificata

20 pl

Films were prepared from hydrogels (of a thickness of 1 mm) containing 5% gelling agent

(hydroxethylcellulose) by air-drying. The obtained dry film matrixes were cut into pieces of 6

cm’. 7,5 pl placebo-colour-formulation was dispensed into 300 droplets of 25 nl. The droplets

were placed on a pattern of 15 x 10 droplets two times in succession, whereby the droplet rows

were placed 1 mm apart from each other.

All products showed defined patterns. The applied droplets did not rehydrate or warp the
films, but formed small, clearly defined, dry dots.



Resi dual noisture of all products (detected by

Karl - Fi scher-Titration) did not exceed 1% (stored in

a freezer) or 2% when stored at 25C for 9 nonths.
Protein stability (detected by 25 SEC-HPLC) was very
good directly after production and throughout storage.
Less than 2% of diners, nultinmers and aggregates were
formed in the products storgg at 8C or 25C. No hi gher
aggregates (detected by SDS- Aét) were fornmed. The
protei n nononer content (% in sanples, prepared
according to the presente lmethod, t hr oughout

storage. SPT stands for a | ous sol ution contai ni ng
5% sucrose, 2% 30 phenyl al ani ne and 0, 01%ol ysor bat e
80. SPT stands for_ an agueous solution containing 5%
Isucr dethed pfmmoduping a slabivew srstem fopdupdical augdler gosmetic

bel o AL 1 ANSRFier JLMEN o85S 1dad Vbne VWRctive ingredient
2005%5%@8%?%%08?%‘352?{& 57 Table 2 Proteins o
nmonocbarddgrisecdbby dellawing stepmit h) start 1 2 3 4 6 9

Epo + SR - . , 9 : : ;
06, 9 9001 HigPag 4 g3 WHShel R gfadolg Sl mRed Bt o
98, 9 99 dissoBicd @5dispers®do8, 4 99,2 Esanzple 11 5 In

order ta.verify. t l.cal quality of printed film
productgmﬁggﬁé%ggqgﬁqgﬁggpresented nmet hod a col oured

f or mul atiiippreyesigy and eterdliviag drdry fiekogelret film. carrier
Composition of .the.soluti.on to.bhe. printed... [OSE,:

% pheanB? ' ﬁu@gﬁkp%%ﬁyg@*ﬁggﬁug6mggﬁﬁn§§8S&%(u?u)at
car boxyf{ddsorarc uifate Sirea afua dpy xefigehton Afh Icafii¢émebtained
wer e prepared féﬁn1hydrogels (of a thickness of 1 m
cont ai ntH9g 8889 i ng agent  (hydr oxet hyl cel | ul ose) by

ai r - dr y (v) @ptibhallp ke pédate stey (iv) larnlemt bheaimegdaed cut

into pieces of 6. 15 cnR2. 7,5 | . . _ ..
pl aceboldbPBHPRRLY FEPSRtHh SIERS Bl L EsHifh; fliuid Fontaining
dr opl et gnefheTctive itBredidmitatsstviiectipleaced on a

pattern of 15 x 10 droplets two ti.nes in success

| on
wher eby (FheV3FHHRA r & 9rEP8d the S%Sigr f’lbgar‘%?ﬂ by
each ot BBbve steps.

2. Method according to claim 1, characterized in that the dry xerogel

carrier is formed from a hydrogel by freeze-drying processes.

3. Method according to claim 1, characterized in that the dry film
carrier is formed from a hydrogel by evaporative-drying processes,

preferably air-drying, vacuum-drying or convective-drying.

4. Method according to claim 1 to 3, characterized in that the dry

xerogel or film carrier contains one or more swellable, dissolvable or

erodable polymers.

5. Method according to any of claim 1 to 4, characterized in that the
gel-forming material of the dry xerogel or film carrier is selected from

polysaccharides, like alginates, pectins, carrageenans or xanthan,



Al'l products showed defined patterns. The applied
droplets did not rehydrate or warp the filns, but
formed small, clearly defined, dry dots. 28 0 C ains
1. Method of producing a delivery systemfor nedica
and/or cosnetic use conprising a carrier and at |east,
one active ingredient characterized by foll ow ng
steps: (i) preparing a |iquig,wherein at |east one
active ingredient is dissofved or dispersed (ii)
sterilising the liquid (iii) preparing and sterilizing
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vacuum dryi ng or convective-drying. 4. Method

according to claim1 to 3, characterized in that the
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Met hod according to any of claiml1 to 4, characterized
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XantHﬁﬂ'owopylmethylcellulose phthalate, cellulose acetate succinate

or ethylcellulose succinate or mixtures thereof.

7. Method according to any of claims 1 to 6, characterized in that the
carrier contains one or more additional excipients like sugars, sugar
alcohols, surfactants, amino acids, antioxidants, polyethylene

glycols.

8. Method according to any of claims 1 to 7, characterized in that the

carrier has at least two surfaces separated by edges.

9. Method according to any of claims 1 to 8, characterized in that the
carrier has approximately the form of a cylinder, a sheet, a cube or a

cuboid.



col | agen, gel atin, gal actomanman and gal act omannan
derivatives, chitosan and chitosan derivatives,
gl ycoproteins, proteoglycans, glucosani noglycans,
pol yvi nyl al cohol, pol yvinyl pyrrolidone,
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to_6, characterized in that the carrier contains
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according to any of claims 1 to 8, characterized in
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according to any of cla
charaukﬁahiﬁd in that the mcrodroplets are applied
in away that the carrier essentially does not change
its shape. 12. Method according to any of clainms 1 to
141, Methet becardin tonanhaf ddims 1 to 12, characterized in that the

microdroplets are applied in a way that defined spots containing at

least one active ingredient are obtained.

15. Method according to claim 1, characterized in that the microdroplets
of step (vi), containing another active ingredient are applied
separately or with contact to or on top of the microdroplets of the
first round of step (iv) , preferably separately from microdroplets of

the first round of step (iv) of claim 1.

16. Method according to claim 1, characterized in that the microdroplets
of step (vi), containing another active ingredient are applied to a
different surface than the microdroplets applied in the first round of

step (iv) of claim 1.



m crodropl ets have a vol une between .about 0,05 nl and
10 pl, nore preferably between about 0,5 nl and 200
nl, nost preferably between about 10 nl and 100 nl.
13. Method according to any of clains 1 to 12,
characterized in that the mcrodroplets in step (iv)
of clains 1 to 2 are placed separately or wth
contact to each other or on_top of each other,
preferably separately. 14. 3§kt hod according to any of
claims 1 to 12, characterized in that the

i crodropl.ets plie '

ont HeinRY AepoRif 36 B ey, 18 A FnanflichEt SPeha the
obt amntietbdrdpletd/irt Oei.bpimdomj ithg hildi¢ @irem Iof a carrier surface,
characterized i.n that roplets St

cont a\’{i‘%aﬁﬁ"&?ﬁ% Fn%rgﬂe\x;g— T‘?’Fger‘&ﬁ‘%ﬁ{mg}%s%lﬁipwﬁ% clafed:
separately or with contact to or on top of the
n1crodrop|ets the fir rgund of ste I .
18y of Methpg asepraiing &9 ylaf%ﬁq%l r GRREStEE &f’ X%ﬁ&h? fipgid of
roundtedf (iptiBPclairM) 1 dorkhidisNdde &Gmob@tqualmoﬁﬂba@dt foom
claim1, characterlzed |n t ha the m cr odr opl et

st epSHERYS, COHEREI nRls TiPe BT é‘ﬁ’tdsar g’UfferS

appl i rg@cgantgl(;rfg@fmdagggface than the m crodroplets
appli‘ed in the first round of step (iv) of claiml.

3f) 17. Method according to any of clains 1 to 16,
1t@h ar m 4 Za%éomng hgtaryNét E‘I'aﬁh@dlr aphet %h@faﬁ:t@rﬁ’i%!d gothdt at

he e area of a carrier surface, |eavin
act i least nepedictive- ingredienyi isg 2a PEYEEs RFALISR %5% DNA or
area,, A

gréxr x X e%?&&?&@ﬂh&ﬂj{ Lstlit B & tbAndiation.

charac In that t iquid of step (i) in claim
1 contains one or nore excipients selected from
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unst atHibiton a formul ati on. 20. Met hod accordi ng to any
of claims 1 to 19, characterized in that at |east one
active ingredient is a substance, that pronotes wound
21. Delivery system for medical and/or cosmetic use comprising a

carrier and at least one active ingredient, obtainable by a method

according to any of the foregoing claims.

22. Method of rehydrating a delivery system according to claim 21
characterized in that the composition is brought into contact with an

aqueous solution or water outside the patient to be treated.

23. Rehydrated delivery system obtainable by the method according to

claim 22.

24. Rehydrated delivery system according to claim 23, wherein a fast

release of at least one active ingredient is observed.



heal i ng, preferably a wound healing factor, enzynme or
proteinase inhibitor. 21. Delivery systemfor nedica
and/or cosnetic use conprising a carrier and at | east
one active ingredient, obtainable by a nethod
according to any of the foregoing clains. 22. Method
of rehydrating a delivery system according to claim?21
characterized in that the gg osition is brought into
contact with an aqueous sofution or water outside the
patient to be treated. 23. Rehydrated delivery system
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ingredient is observed. 0 32 25, Rehydrated delivery
system according to claim23, wherein a sl ow,
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conposition according to claim 26 for use as
medi canment. 29. Use of a delivery systemaccording to
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m crodroplets are applied on one or nore surfaces or
surface areas

29. Use of a delivery system according to claim 21 for the manufacture

of a medicament for treating wounds, skin diseases, ocular diseases

and/or diseases of a mucosa.

30. Method according to any of claims 1 to 20 characterized in that the
microdroplets are applied on one or more surfaces or surface areas
of the carrier by means of printing or spotting, preferably by
piezoelectric printers, more preferably by printers, which use a

syringe pump and a highspeed microsolenoid valve.

31. Method according to any of claims 1 to 20 or 30 characterized in
that the carrier, on which the microdroplets are applied, is heated
preferably to not more than 40°C, more preferably to not more than

30°C after step (iv) of claim 1.



of the carrier by neans of printing or spotting,
preferably by piezoelectric printers, nore preferably
by printers, which use a syringe punp and a hi ghspeed
m crosol enoi d val ve. 31. Method according to any of
claims 1 to 20 or 30 characterized in that the
carrier, on which the mcrodroplets are applied, is
heated preferably to not 2&{9 t han 40C, nore
preferably to not nore tha 30C after step (iv) of
claiml. 0 33 32. Method according to any of clainms 1
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active ingredient is applied on a sterile carrier
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chara at the sterile carrier according
to step (iii) of claim1l is obtained by sterilization
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accordlng to claim 36, wherein the patternis

SE.e gu}VI%[chod according to any of claims 1 to 20 or 30 to 34 characterized

in that the sterile carrier according to step (iii) of claim 1 is obtained

by sterilization of the hydrogel by hot vapour or radiation and
drying.

36. Delivery system for medical and/or cosmetic use comprising a dry
xerogel or film carrier and a pattern of dried microdroplets,

containing one or more active ingredients.

37. Delivery system according to claim 36, wherein the pattern is

regular.



