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PHARMACEUTI CAL COVPOSI TI ON FOR TOPI CAL USE | N FORM OF
XEROCGELS OR FI LM5 AND METHODS FOR PRODUCTI ON. Field of

w0 b@siosusent i on This invention relates to a dr yPEUEP2085/002261
i ngredient delivery system¥for nasal, ocular or dernal
use or other therapeutic or diagnostic applications
and nethods for preparing them NMore particularly it

PHARBIACESTICAB CONPOSITION FORTOPICALWSE IN FORM OF XEROGELS OR
t her apeuti caII active substances are_applied as snmall
dropl ets andF bAeNBrMEEHQDS/E@&RROE@DTEIQN apeutic
subst ances can be applied in defined patterns on one
or nore surfaces of the xerogel or film Such a system
can be used as a storage stable and dry active

. o ngred] delivery systemfor pharmaceutically and/or
Field e%%e% l-lt-‘y active ingredients in the field of
B B B DB R oy EH I8, e o derma
use of Yiieg thérapiicy o dt@dosticha@lﬁ:emmsnmchm@hddﬁdfomgﬁbparing them. More

| oaded wi th therapeuti ubst anc rel.eased
P s Borahed Do B, BPuR) e it 57 368k ances
appheH‘ak Shaliariietd 8ad mAg be deied WhmOTHé &fer@féuﬁ@ﬁlﬂi@{ances can be applied
delivery of therapeutic substances or for other
in deﬁ{md p@ms oBaBK gF BorRisusfacehel theveioeplorr fite SHP]éééﬁ%tem can be used as
nyve c 0 S
o sl e YIRS, dA80G) 2085 B ARG ando
blolog&&ﬂlgcucﬁ{/é ingnskénts irf the ﬁnhd sf covmetids hmhmed@meTBefcgc wsd agthroughout

nunber of Etgtlents wi th di abet i tus

applicRgH AR RETSE rE- oD TBF St oS SRYAARE (pusserving as 2
hydroB@Sloh&IIHvitR Ghédpaltici fbkRAGSI whithi steneRagid @thzi Qﬁnt@olrvdnrate Such a

ealing soft-tissue wounds (J.L. d over, L (V i)
systennggmhe gged; for mﬁdﬂl@aﬁéleibngsi%%sal ApHat OF %Pﬁa deliveppof therapeutic
substa%Egsan‘fgloéthér}; idae public health system chronic

Ive se to a very painful, distressing

condition of the patient and may even lead to

anput ati on. Therefore adequate treatnent and pronotion
B kof der wound healing is necessary. The nechani sns
ac in general and the char acteri stics of

fferent. wound heal.i ses are .wel .
Tt 2oosai i R FOATT TR o AR S s oL hfify actvery of
theraﬂeﬁﬁ@%ﬁﬂ%fﬂncéﬁlﬂs Wpevifly (stRBTor Naisumouid Bea'lﬁig 294 growing number of

rea many djfferent poi st banda ke
Patle%wrtb@%ahetﬁs dne hwfwew Hskiigiengy gn B itier g@@ﬂ%%&ﬁ%@ g injuries has

resultéchﬁl mﬂﬁl%fetased ﬁlhﬁ’&n&a&?@m@ R&h he ANBWoR-Rssi®Wdlinds (J.L.. Glover, et al.

envi ronnent e wound. Sonetines they additionally
(1997 Manqmsmmmnnéweeto 3N38ifintaet fromycagsieg Igrast cpsis to the public health

h t
o O0HE b AL B Gt SRR 0 et nd
even 1408 B¢l aslp@afibm JEheesfofi filequdte @esweht &l pronmtiehlodldesmal wound healing

pol ymerand soneti mes of a water resistant backing
is nece$pgt . but they usually do not contain any therapeutic

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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active substances. Next to a noist environment,
adequat e concentrations of gromh factors are

woemensmsy to pronote healing. In the 1970' s tPEI/EP2005/002261
i nductive effect of platele derived factors and ot her
cytoki nes was first described (J. Frank (1997)

g .
and s&ﬁéﬁrﬁ% cfr %{g&ﬁgesyﬁg?gﬂve@%g& Pgt e cleQ I’;}g?ul ngcg(gmt%liﬁﬁy therapeutic
actlvetslmbstencfeact ors (J.L. @over, et al. (1997) Advances in

wound care 10: 33-38). The necessary bal ance and
Nemt end madisteamvobndeft] edeuhtegronedritratiand of growah fhdiers are necessary to

prom&{e ?xﬁnqt | OB} % 152@'{5:@9 g)hactgfgtq? md %ts R}#ﬁﬁt g?ré\@ etgtoglran(yi other cytokines
was fadt QéSdBEE (ﬂ'l&ﬁﬁl@%l@? KeifstBiK firl PRbHbRIHRABI2:61109 léhd since then

V\ﬂndbehandl ung Therefore it has proven to

many sfedief havs BiowrY thio ahvicalenseflaess ftthess, faciore (Haeﬁlover et al (1997)
r

Advaﬂ_cgs: 1111) woFglla(ll:Anr{e &O\I?bg?% f’lrlﬁ_ge(ég EAP%HV\EF afl @oxltlég}ci{sratﬁlac%ﬁé%f cilfferent growth

factore nﬁoyr’thfs pravhotodn pf dltm]urg \muftdn hiesﬂmbn@, espetiniy fwitls telderly people and

psic G- S B B3 F K8 LG o Wonctctantun

2:6-16) TR fors alh4b pfoven 86 bé asofult 16 palyalelnd HEanRY, % Ricfir§ilike PBGF, TGF-B,
not renmain stable, they pay aggregate and | ose

F XTIG KGEr2o5 EGIptonymepatgiushiext topiepdy datoremdsat i on f or
exanple lost 40%of jts activity within tw week
Hovsvercerydh fagtory and alsoonzimes, 4vhigh nremote wyench dpglingein the first
clean1|ng HE&de, %%@lﬁﬁls%ﬁ@m&éfbf@@n@ﬁﬁﬁﬁbl@ 298 lstHsitRRSmIRYEed. When stored in
bé st ared under defined conditions at deep
aqueoui splEtiens #tdqom. temperafiire magy Eyotenp dpdiog r%n-feln s5blea Higygnay aggregate

and l&%%ﬂ?ﬁi rﬁﬁ(‘l’l? E@gg%‘ﬂr agrf?‘lé Xuer@ﬁsp ﬁﬁﬁiu%ﬂon%r ei‘éﬂﬂﬁl'e']gst 40% of its activity

. th
within rt\é’@oWﬁﬁkﬁa@ Ph Ghenen epd-- ( )0) h(§§t 146 68% @F}ar“@g gchieye longer storage
stabllfti%f; bid&habRltionfdhate t16e §t‘6¥édt bRy BRI nlitidhs Gt ﬁ@é}ﬁ@mperatures (-
solution of the patient's own growh factors, nust
20°C qrof-83C). nlheretprse these ayHpays| paducts diagel deehnisahl e@ﬂ@@ﬂ@h@r handling
drawlﬁ%ké E, %g% teR® L£841 §fil by réc@ﬁl\ﬂ?rﬁnpﬁ&rﬁﬁlﬁ PB@F-EBt h&o be stored in a

eases at| ent and nedi cal persona ,
refrlg@r@tﬁm Abﬂ dle Somtlw Ewjolsiin.\aecleancd selytioe pp theaaticnt’ s o wp ggawth factors,

must bé s &t Ql?[leleiéaﬁ"hi@ rleé?fs 18 aﬁgﬁ§)h£1' bl%HﬁsaﬁaiF 85 {1 bdENefully thawed

products. Is aw esprea
beforwmqlwamwhe@ decesapesaratigyt and p@réwd eompliance.

substances like proteins in dry, anorphous matrixes to

dmsalieanatiyw ta gigere trpampesafureasterage mﬂlﬁt&‘tahﬂaﬂatlyn ol @rdensitive substance in
dry p%%%ét@dﬂtﬁ %nw{a%gé treéecg ﬂgal‘?ordemdﬁl %géﬁ%eﬁg%%g%%@ﬁx S:co embed sensitive
substdnioey dikies paotbulng himnelkey, faatorphoas dﬁmﬁix@p n’&ntenmiredlcyw aggregation rates.

sto ct.ive ingredi duct.s. The . .
Additngly, Bhe e Aseration Foaelifisare raep0ray Bepral iy § ¥ inereased in a
dry ehkfonmst.f THusWRsKR s heRilgh Need F6r ﬁi@Rldv@l@bin@ﬁt of df}D's&Irage stable active

roducts, |ike solutions or preferabl

h
mgrecﬁ@tteméw These/dey pepsiacts)hane @Ibetlﬁ@lﬁ% 4 rg%#’p% dﬁnn&use as for
woun§ rl‘?eéﬁ?g thé aﬁ@&%ﬁ@ﬁ%‘ &Bﬁ &Facﬁe Ihk aLFfO%H% Ijefér%% hydrogels, is

as a oreéplc 1OR T he
neces$aay. InoVedade® N)G‘ebthg attlwatcempound a enzyme, is separated from the gel and

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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and added to the gel, which then shows only a short

shelf live. This preparation step is tinme consum ng
w@easoses50 ead to problens in reproducibility oPCHBBRGE002261

It would be preferable to have both, the sensitive

active substance and the gel, present in one single

r a f
o ene LAY B, Y B € KR O ol Sprge, s sy
allow dlieeccan i nativnsifragtiveonibstanenmdrmatsik at a Isinigle readyt-toe usk systbm.

rmand to overc nme dee erature st Such
L SHEP8RE ALPIIiRg I9ethe gHeseR mvsﬂf?cavf 1550t e, wn Eﬁ&‘gctdamoraﬁa sponge-like

[ ady- t I
o P DSOS B8 PR o e s
substamse mmins thespatrigdral tHeepotaitial to syielledndebine hiydiwgela when in contact with
h 0 e.g. by freeze-drying conprising at |east one
aqueob% Pﬁ?fb“ subst ance wherein the matrix has the

potential to swell and form hydrogels when in contact
e aeneding ta theyrrpssakInvention iy tobe B TiePd 3 Rohwmer-based foil of flat-

. 1,
shapefl (G Y ISR EBENSS o BN HARIHIE TR SRR B Urying, .0
evapomdivei ch'y'mgocy btating tiloem brgamcasoﬂlycdms.g'ﬁhe atrilr Yanthe petaptial to swell
r ve drying or casting from organic
and FE) I G Wb REIEF R STRRES BORUHBI Al fo swel | and
f‘orm hydro el s when in contact, with aqueous sol utions
“Bry aca:@acbngj it dhe preserd ipy@Rientis | tﬁ\b@nmderﬁtm fpcqyaining a very low
n [ 0
conter%rcgfxélé}c‘t%%%get?ﬁbgp{egsahgg%? WW lﬁlgl %ﬁg%ﬁ%&%ﬁbl}y\%g than 2% (w/w)
mmst@xfeﬁ%gfeaiallly prefegablyh duss ZHan( Wm{)w/m)imdnuﬁuee Msjtne ahh pe determined by

preferably | ess than 1% ( noi st ur isture ca
conloggirige et ieke* byjtrati oﬁ%t?&a@pﬂ@arqsms. Kinet (v g CmbH & Co,

Fild ¢, SHANRLH. Usi ng KF 373 (Metrohm GrbH & Co,
1 el‘E@PdefSta , Germany) "M crodroplet” according to the

\?\%/ﬁg‘rﬁﬂ}o%eg’x ggctorﬁ? H% 68’ e g}%g #%H\gc{n%i&()g ?g tcgl%e g{nﬁ@lls{‘aotog as droplet which,

whensdpbﬁédilﬂihl aii|ﬂlm Glhﬁél@gelt ﬁt&ssﬂmmbﬂﬁnm}ydcﬁamgmtm shape of said film or
xero% Pr eferabl)i a mcrodroplet does n

xerogglo Pigtarablyg @émchﬁia Sloraes ROk %V%‘F‘W&%ggﬁr%ﬁi n'kg géemore preferably

nOtbl%%&Qh%‘p?O "Carrier" is to be understood as a
osition useful for delivery of active substances

ﬁam/e&lsg[egalgﬁ.%lger%trog ta?ng:etoggé%{)ﬁe \éget%; @F ﬁgllveg%ﬁﬁ ZRKR substances for

the me@iagl fréRmentodr protertiofYof difabdsvid /g dBdideRs or 8 dosmbec treatment of
under st ood as any substance which causes a bi ol ogi cal

condidpgseaftthe Bedyher directly or when released fromits
pro-drug formin vivo and which is thus beneficial for
f‘Aetwnemgoealhent F isato reenindenstoor e @ny isubstasice dilidnemsesambiiological effect,

either ref: %Sogr eﬁsrel%ﬁe;l 3{9@: % proad{ﬂgyfroﬁ‘ga}élggg\;& o % ﬁﬁ? R Peneficial for

the meaichll @Eatmsntt & PeveHIar Tt R seSardVr ﬂﬁbf@%?opfortcf&)@metlc treatment of
carrier

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.



10

15

20

25

30

whi ch is confined by edges; thus in case the carrier
has a spherical shape, only one surface exists,
wob@sesssi N case the carrier has approxi mat el yPCUBR2005/002261
shape, the carrier has 6 sufaces, and in case the
carrier has approximately cyllndrlcal shape, it has 3
§arfage exsas™ 663 dnt hyadrogel oo fibhaagier intodieapeterstedt as dng area being part
£ ﬂ er.stood. as that afgfr t he appliance of the droplets
of or, gt naximum, heing gaufvalent °Fing or shrinking of the
garrler as a wole, i.e. there is no supstantia
Aeptimes fomay B Meskseary 10 BeYa, P SR agerngiedients in one system, as

the cdnttifdtion’ éﬂ’tﬁfl ge ﬁgéutlcoéctg e Yistdheds BREN gl&fw&f é}Jng}rgtlstlgfeffects. Even

carrier is erstood as any area bel ng
though lthesaactmm_ngn@d)enbedorrg)t areravtah entegatoveansnnef acthe patient’s body it might

v ne SO g B B RSEOA o 53 Bl e ncd very

differ@ft sMikidiRg %n%ﬂ@ﬁrﬁ&ﬁyh% %fs' ‘é)‘é‘m RE! BROCToOLIHRA sSPME products or
synergistic effects ven thoug t hese "acti ve

addltlomﬁgl; meviderstfor eashrastive mgeam which weatthhiveeo rhereambinied before use, the

produ{; f :ﬁ)lpg &t ?J? r%g%b a'és(g %fgéeng ?1{1?\% 18ﬁstﬁ ive. ng rec{lents are separated
throughd@t §6#a@BlMdaf a@ﬁram@eﬂsd/@armgddelﬂ‘v@fyqﬁ&h@wﬁﬂ Woslde very useful.
envi ronments (pH, salt excl pi ents, etc.). To avoi

I
DB b LA oSy 80 S8t o

definddefpphieationet subﬁéaq@cm dthithi om ot be gearsiteed by salatichs-or bydiogels.
system in which the active ingredients are separated
Ahdrg yghage systear @gesithainisk riehydtesd bafreusealvil paiterater or throughout use
delivery in .the body, would be very useful. Defined

with agugorst bady thues. far Pwn%@ palates ayithin e wRuRd. fEhepsby thpseigeel or film
takes ﬁg Yt ORGENLY a V\ﬁéll lgﬂ%’és% hg%?&%y%ggggﬁsaéggpifbﬁ@& F%} Rlutions with low

bstances, y solutions
viscosity etswhcsobedpsthe/‘-wcdmyl 1BOist; dg @0 yea'pemtc &ast and Herefbree have to be applied

r ehydr, at bef ore use mnt r or, throughout.
only (78" i T AR e, R ot S 425 e g eggiinuously onto a
compsd r@)hnthkh@/ow NRle Ogra_ﬁh%ﬁoeiQYa 'h?@ro)g@lr Qgigkh %ho'f?v‘s | @oﬁa%&%ndl Bealing and
water, swells and” fornms a hydrogél. Hydrogels are

handlmgqueperrads, dowe rbad @tcurageoxtgblw.lcsh A dvxslmbba; ®piimal astitehimgredient product

woul<{< ﬁaewlgeaf g]",ye g%% Jtal Il%gbrgb Eﬂmp 1%%}6@#&%6@ 3$ faﬁ%%ggl before or during

use. SuEh Yok Jeb1® kirftisheb @ hoeBa bRl Nasry RvPRNARRINRS and thus allow also
continuously onto a conpress on the wound. Regranex(r)

easy dnd @emtrm@@rtatmmuhéwegmwcbm@dmmy hbalhersgoraﬁ &y the patient itself

Wlthoganq‘?%lbq%félg ! %@at)'yslg gﬁ I%bsetg %naég when O%eét hteﬁqs dfa‘ be effected at

hospitaR\e@e avaidaa. storage stabl e forn1and coul d be
rehydrated to a hydrogel before or during use. Such

AlRF 34 dehidh | tRe gﬁ;{lf& ardﬁ%j 1rfg%du9ﬁ s8bUiREs @Flou\l& bis619¥Vrapidly leading

tenperatures an hus all ow al so easy and cheap
to a fast aetéysoingeediant relase em,v@ra sesqud option cssccmi@ balreloased in a controlled

slow kSt Ser S ok el bt GO i dnpgion. As highly

actlve*lﬁﬁ&ﬂfeﬁ%t ile alg. PBSBIn, 3ér§ vefeexpénside dt 19A$ﬂ Kikh interest not to waste any
ydratlon the pplled active |ngred|ent subst ances

activesingtadierdi Nooevel thepexisting Egmutjions 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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to a fast active ingredient release or, as a second
option, they could be released in a controll ed sl ow
wo edosaswsimanner. It is especially beneficial tBPCHEPI0OV@2261
a locally high concentration. As highly active
ingredients, |like e.g. proteins, are very expensive,
signifi¢ani somdfentratign grademeso bndd upoamwhst ecldeme thethacessary driving force for
i ent.. None.of the existing fornmulatio fulfils .
aiffosfiPbf s S8is IBBRiGt o ¥R AR e PR aruent Thesetore an optimum has
to be TBIRDBEQNEH )hnﬁ'tlﬁé’@lieS Bkbdnbive adfbe ﬂﬁ?édléht'l&ss@yﬁﬁd B& minimum overall
accepted, that only a mnor part of the active
concqntrgﬁeunmssawu be absorbed by the target tissue from
the contact surface area between fornul ati on and
tAddstumlaHm atlich girotalernsilok ezistingtopidal brdadecisdsve Wb bbiffcetig for example
adsorption

NN RO I Y T
dosed e aﬁm‘hﬁf 5€the t&Pﬂllﬂed Hycfrd)%@l 991?1; t s @hbtoﬂerg e a‘% Gnd pot reproducible.

active ingredient in the Ion 1s
It would bawssfilgnilave andryc madpta-nse, istiglegdesdi product «zobsmﬂgja dﬁﬁned contact

wﬂfcmg}l@hﬁ V“?‘H’E R Ay BBPEYID SERSHY GaHIRIasent o

Therefore a pti mum has to be

% ﬁftaalb PRI esmuﬁfgsat% a&m@ﬂeff {nategiafs qust; begterdle cHis is not the

e e
non-steojhé pradugss prhscntgluita\amskcan&b arefraxt ackceptbieofor ﬁmmabphctahens Regranex®

absence of uci bl ¢ dosage.. Al l |
for R et SRR e VAR Ris EiERh REG: B apeefged wounds. Gels
f L8 d1Sanai
with %e@?ﬁa}ﬁ%ﬁ%&v@ gﬁfﬂ%ﬂe g@?ﬁ%ﬂé%ﬁ% éﬂ%ﬁﬁr@ﬁﬁls 8dd ﬁE‘t]db gt@hﬁse'd casily. Many
hydrogelefaghld: oe btaxiizeal oy }nolsrtel’adiyelt edingion, pétmgbst sdoddive active ingredients,

QS Sh GRYSEL B2 PN aUREL LER) A ECOh ot e

proceﬁiﬁﬁ i $‘t€ﬂlede€b$1@§ ingredicht §51htioMa Wad e ﬁl‘é}éé@& Wﬁ@ﬁﬁoﬁttﬁou%h a 0,22 um
plled material s nust be steri This is not

filter B,la& =4 hﬁm Wewﬁhap@’rs Qfﬁbe ewrl@@mﬁ@t g¢1@né |ant1‘wrmgmdmnhgmay be sterilised

separc)&glﬁoagg cou eﬂepc:sg r&%‘gﬁ t/ﬂ%ﬁ lg 1‘; ngﬁ[%iet}%adgergag]egps not only to

sterilige Clﬁm ﬂkﬂ o fday tﬁartyy I isepdratelys . Ad%ﬁét@n@ﬁy(r@ cbfitions for a active
exa e is a non-sterile hydroge can only be
mgred}@lttgtrp i ByKrogshcanzccdatermings AU casisr.svigneanly theahieiealtpseperties of the

e Ve t.

xeroggl &z{iféltl I\S.Flcli zlgij'the asstélfiﬁ{ye%'aﬁlg ﬁcoa}r) %refg%ﬁ*f% ﬁ%lev%alﬂg&a}ent have to be

bornesihenintli Thetefoye ltDWStild h:eadesmablds adp&pamrandymnlmsd active ingredient-free
sens { ée actjve ingredients, which were jncorporated

xerogeleto fitop dugfetnd Dayg 4 Meddetosaddo sterije aﬁk}/@a’@ﬂ%@\nﬁf solution afterwards
{ e a t
e ARORMAb PR 2RSS B8y AEKELLA0 B, NSRRI E e s
ingredientfpréduet withistableTdndragfive mgihedicntspaould befguaﬂaﬂtemhd i cament
- gel and active ingredient - may be sterilised

siepaticadlethy @epshraiioll of heactosridredemfs écﬁﬁadﬁlﬁlg%erogel or film may cause
Addi ti onal | % It would be advant ageous not onl

many spreplemiss dirsh af all.si o#daarty prepansy ol rhngeqgeseqisr r@lu}atlon the active
1ngredagﬁ§1ﬂéueeco P %ﬁlruggd ﬁ/ﬂg%é é\%]ﬁibfecl{) eﬁl&&? b Whter. d:l“hrﬁJ 8ﬁen causes shear stress

I ngr edi ent - rogel rmne
for theaistleef mgl\tdaentsanﬁdltlbﬁalkyhmdmﬂbn pndpevellirgsodthet Welrogel takes quite a

time, e GopehetSBRA vy FirpB it o vermosstphsensiive 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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borne in mnd. Therefore it would be desirable to
prepare and sterilise a active ingredient-free xerogel
W@eookio84s5d¢ i r st and have a nethod to add a st erPCBEP2005/002261
active ingredient solution @fterwards under aseptic
conditions wi thout rehydrating the xerogel or film
influefict epetheeswedligg er irbleydaationy behamipue aif h¢ get. cthes¢foyd the formulation is

v i 5 PO O LBl b g G 5 i hmaion 15
desirdbRHoHaRe Bo ¥&faPAe forRiuldtiohTIFade £RYSE/ AR @ﬁ@gﬂoeeﬁ-

First of all, in order to prepare a honbgeneous

f, ' ' [ e . . aLXe

R RIS 4 AT APLG0% BT Oy BTt basd o
hydrogaljsdsclshear stress for the active ingredients.

Addi tionally, hydration and swelling of the hydrogel

(i} akeBasaidrly@todadd fdEm, &id | east some hours, nostly one
day. Throughout this tinme the incorporated sensitive

(BCt | ¥Rich"AheH EMlred ab& pldauddy 894HaR e ?)?Ndlfc’? RIRBht heat stress for the
normal |y at- roomtenperature, which often destabilises
sensiativeéngrediemts, andgr edi ents. To stabilise sensitive
active ingredients in an aqueous gel medi um and

(itihr owbivhuiffeds yiengppoaldity ity applar atine degsdient, soiticals onto a xerogel or

oftep, have a n tiveinfluence gn the swelling.qr
r ehy P%mﬂgwubéﬁg{ aign o the w@r@&fﬂf or ﬁﬂ@p dhesply {ifpiting the stress to the
for ”h%é}ihpﬁkeh &l ways a conproni se between active

ingredient stability and optinmal gel or film
for i an ' ' I v r . .
Gy AL ke oFIERSLE By uliSs FERR! Bhfedins on one single

Over mdrbgdl for filr) elehéf thegaeaisusdtiviepirded ad beih@uén-aompitibl€and
i ngredi ent delivery system based on hydrogel, which

(1) Wakhac:dhibitsSh Uefided fpattéin éndpplied) active Cligfedlents, fwhich allows the

desired, be produced as a sterile product w thout heat
st r eapplipetion ¢fe defined activegnewilientdpseand (iii) which
offers the opportunity to apply active ingredi ent
(véo! utwhiels fooms o lydreged gifer oehyfialtion \eind obieveselppdo@idto release kinetics

of the, xerogel ar fi thereby limting the stress to

Dhe. ik & hEREe Bipeahtia copCaRErton of ctivE Thgaltert f % TeloBse side.
gpportunity, to separate multiple active ingredjients on )
oneh & systerr iserloigtaress espaciatly 1oy @asal.s oquiaryor gegmak o frpgsdermal active

ingre%%ﬂ%iy%? é&%tﬂé} ys&s) 'ml%h%v@r 961?1513@1 &fetéllse"mh&ﬁs for active ingredients

ibi'ts’a defined pattérn of applied active
are desigpdetkerfos implantshfeal thovepettive pamobésc &vchnsysferra idedsonefl interest as
) active ingredient dose and,(vi) which for a _hydr ggel i
internigchaty Prodighiia o ARG e Pt égl)l‘aeab S¥R SuEable fermedical or cosmetic
kid1gld GSqand tdrh GcSGHig! fo e ifivdMiBR AN 6E Puhidd®fto tiny pi
purpoof ’ac% ive | ngr g%si elnt cat tf%eor efelase 1si de%nSug)E a o Uiy pieces
whichsgretteen suspafded m edigsid. Sugea isedpeysidocamihsa ifilled ¢ bmppplicator suitable

f der rﬁrgl or 1t rﬁlnsder mal active ingredient delivery or
or mpcgsal grmasal JelyHXes  whenever defined rel ease kinetics

for actjve jngredients .
Some of these c{esi%ed 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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are desired like for inplants for therapeutic
pur poses. Such systemis also of interest as
WO paososssld at e product for the manufacture of aPCEEP2003/§02261
system sui tabl e for nedical7 or cosnetic purposes; e.g.
a delivery systemaccording to the invention may be
puhPh@ed08 238 Afli anlyophibscelscendget (f. afoemtilation swithpeatelesblubie polymers for
. Liquid. .Such a.suspension capn . then filled in a )
imparypd Va0 -oiER B GRS PO Gl 101t ASiaf gy Yhis product enables
moistSRBEnPhedlAGS S8 ARFoR AT&Lhir8iFed PositY '8 MoRE 8 sustained release.
realized in known products, but none of "these products
Yet ngthdng {susafid hbeutlit’s etguilityeanshasswith cillsgeheitdias andy amibde e fast and initially
. . femi.n. _To overco he |.ow. stor.age stability,of )
high (TR sBiredBnCRNE s o eiea® i ticf o Bpediocatel b duastnot all active
ingre@ibntg By eLbipib ek Qah bOEH BbERES oA SHsSibRI TRImpHibiBHEBERveen active
. in EP 0 127 597 and US 5, 189, 148." These fornul ations
ingredigit awshexsinicge| Additonsdonne patternt wett @b osepatatiomof two or more active

ingre G2 B e xR ROMAP ks PR WbIRREY 2t ve °

i.ngredi ent, rel ease kinetic is not. de i n EP.O.
SRR A<, e s Stedl o Sgiied & VY iRG4e Ssimitento the one
mentidAdEEboVel 4nl | sBoRe kW RER di@a[dvhﬁ@%ést SRl 84PShY e gainell by separately
.Wwth a human pol ypeptide growh factor” is clai nmed.
steriliging sheyprgiaie ﬂngﬂ@kgeém@!ﬁlgﬁs,mmj afteraardsdiave ¢ bestared for 24 hours at

o I I caontrol |l ed.vi sCOS|,t nd shows a. systai ned... .
5C o SEREE PSRN g, ety Bol o 500 8 PR B bihitised. Thi
is quié iMédnRedibht @8l thel Iong Ay defionehiml! 6 thel #81iliRATsel enlarges the risk of

initially high active ingredient release. As the

recontEHpation; ngredi ent is incorporated into a gel, not all
active ingredients.o[ exci pi ents can be used because
&f cqrapysssoll aciogelowbéchiibedpetialy st anvb Sexibletand ean conveniently be placed

. tngredi ent and exci.pient ddif | | y,no, pattern and
dlreCt"Yo%ﬁ% (i lso%smgecﬁlﬁl %@e%ﬁ@?lr ﬁé‘? éjﬂféﬂ §{°6?geoﬁ%ble product
enablésed defhed GosB @98 idah AdAEERAAIRI B citCor! AChddMRN bieess. DR hntageous is
fromit's sterility the xerogel described in US
that tg0 epmoremeprpatitle Fehstanees dag noh be pembined éuthalspstemand that no defined
.S . me di.sad ages.. Sterility.can only be. . .
sctiveg b o R B AR ST A el Bt g BBl e ingrodionts
this p@@uct i8 i ebden s chokbe T eﬂéiFﬁh’b@@ﬁsﬁﬁl baisiehitd hRee BIKY @fable of forming
for 24 hours at 50C to allow the cellul ose to hydrate,
xerogels Q4 pyiabluplysisabaigpertiss prdatdhe seme Hemeghall ngbisfnencs bk incorporated
o TRL S, [ ' ' ds.the | ratd tinme
actlveoliﬂbfeﬁﬁee%g ?12 éﬁeééﬁ%&é?ﬂeﬁ:ﬁr@ﬁg}gsdl crent ?(glf%l.{l;%é%ng%lo the xerogel and the
protein esobuticantcad ibenused thisnpowldsied adenegebus. Whihigh iftial release form the
especi ally soft and flﬁéi bl e and can_convenj ent |

b
rehydpgteet 8el 8 Fesiied yandneven: theugh dhel rrisnt kims fsaigh o “faft pplease of some
. 2 dr:
i S B 5000 10, ke 0 o
iAnt ' ' i t hat ..
8 S, B SESYETL IS0 LR i g i i
describydincDE 06 08133t (alse Used, | ITR4B B &Y itkechoig &the fitm Pathiifg PSlymer (water

are formed. Like all other xerogels wth incorporated
solublg cqr; gel{ahlps awneyyatsr soluble). The release kinetics depend 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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this product is limted in the choice of excipients,

as all excipients have to be capable of formng
woesgedeso of sui t abl e physi cal properties and BECT/EP®05/002261

same time shall not influerkte the incorporated active

ingredient in an negative manner If two different

£ g 0S5 A PIARES 0 IOy sopicin

of collagemiass ou‘sicbaﬁe Wormd toheherahhydsrkm ebh gdbnﬁ DEdd85 r@3d38&nitis shall be

thou pat nt clains such "f.ast rel ease o
soarafSET (ol iR, B PR e o, o 4 S, %An addicionat
1mpe1ﬂieﬁBIHSlbaEk1rrgaI@ef rehichhig laeiatidabewd thedpodedt, sl re%ulate the active

I ternat ivel l:ftb‘ﬁﬁr sust a| ned rel ease is gained

ingredigpt relspiedy ECHPIdt ORI Recsiter trckaviers dotingd stgh, but highly
conceﬁﬁ’at@@la%ﬁvéJ%g@edlieﬂt A3 1rpﬁletlﬁﬁid‘fé1 of Wé) ?(fl dthedTd hdtive 1n%red1ent-free

form ng P (vvater sol uble or s non
edging @gravside Y1 thm@ﬁieél tarapidly ﬁ@llbl@sanﬂlefﬂie rrdstoof ﬂlh groduct is not this would

st PR aR e b HIER BeloC ol 1 Vol umes of Bquecus
O R E b ek 5 a3, P s o SRy iR e ariea by

conve@tﬂzéldgﬁng het wgemd Nuit t 411 |sahdigve \a@ilwfﬁggre&@htsv §t|ay sk;cable at this high
ingredients that are not .incorporated in a ge ut
tempeéﬁme. stetr@ﬁﬁbélsqab&%&@éksegPqu ko Eumgrsgiselfi ssol ved

and rel eased ver% fast as the%eeare i ndependent from
The preparagion b |ayidsegedr which siishf e driedolpter |98, spametinmsrtakes quite long, Tae-

Wan Een%lJﬁﬂ@ﬂﬁFKoﬁP&’i@%ﬂﬁﬂ%}ﬂ)oﬂﬁq}aﬁg?'WSL&% (QCOZ)PF Eun a‘”fl b¥arm. Biopharm.

ortant to avol y application
56:40%4tl2) dleserite mwmdeparatimaabf ray Tsiclasan | conpaniapt addE hgdro@d patch by

crossiig’ 1dBE8 semier 81 BORINE Bios otk ot b addeBRgH s . 40°c or s0ec.

Especidliyescipigiot ectioe ngiedlblﬁy elike Whteihs ivlll oyl siaties tlﬁ@ttélnf)éi@tures in an
product, shal| ulate the active i ngred| ent rel eas

aqueomeawaor%%r&mﬂ% filpwcat; enivity s Fngkafian 5ed atellare pf hygogels normally

even @k&iehbieshexi®! | . but highly concentrated active

I ngredi ent pat ternin the niddle of a product and a

BEbl 5 PR ke FASArPOLOR Aok LLURLARLLEAG) dome fom
also suihabie fmwnStablma,dtnvarmwed;lWS fegudaanentt dfevowideamecosa or other tissues, a
soluti e 0ol 5y PR RTE HEced ST B PACET U PR EAye dnd inventive

way: Baydnéh de daldept Mﬁryalh}‘drm (ifel. eroelsi otefiinidy rsedlledtiSunts of highly
stay_ stable at this_hjg rrEer atyre . and sone_ m_ght
concegralgd @ét%eegtga%filmts@érﬂw (fqvid PlappHed de psedetesmined geqmetric patterns

preferBbI§ PG Jht ML Hr 3su91¥ ﬂ)%’e}s VP‘BE&B rﬁcﬂ'gﬁta &)ugrfefeqSé ﬁ tics could be
uf

on, sonetines takes quite |ong Tae-
achievedrduarid tigulegal ligh pmqgtrz(tibnwf th@ ect(x@@ﬂg)edﬁm mpat L@ast one side of such

R PO R AR S BB e By e

meangit Gi Sd:lilékr@ido that 11;2 1{]0@[1 %S&ﬁ‘l agESi@é i@z%%d&rﬁ i$ hié%lgﬁﬁéd} @scteover the spatial
t ook _at | east ours at or

separqBOR &P | o RARSCHYS Wekrdianlecan iy, watesdt s desiyede thsmapdictign of sterile

sampl¥é 15! guAPinteedli¥ H¥Sreliing dbe 'Eﬁﬁﬁget G Mﬂlﬁﬁ a%g'f'&ﬁiéa Application of the
£y
environnent wthout |oss of acti vi drati on and

solutienuesn ibaragiechgul Eyedxemplsy hnlmeans of robotlc spotters 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
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even takes about one day. In the light of the existing
prior art to resolve the problemof a optinmal, topical
waelowageteior m al so suitabl e for unstabl e acti vePCT/EP2005/002261
ingredients for treatnent of wounds, nucosa or other
tissues, a solution can be proposed by conbining
. y N o C o n . . . . .
oing DEAP AR, G SRRHSREDIBAT BT POV BISIANIL o figud consiming
activg( substanges; adpol sther nfeahsredn dberaistd,almpowit 0 dfe pérgdrl ykilled in the art for

ncentrated active ingredi ent solution could be
examéfégﬁfag@%%sgﬁ%pd{éwf%%glaﬁ fometri ¢ patterns preferably

on one side of such hydrogels. Thereby advant ageous
rel ease kinetics could be achieved due to the |oca

Sumt CRGEUnERL on of the active ingredient on at
a ug‘g(t) one stade of such hydrogels, which then should be

0 3 | . .
At L TLEET B oSy M ST S or i i
appliddomsivefingrediemte forgpidl sniveiisgradientdelwdiy orstRevurpddes. Said delivery
spatial s qarati on tgf two qQr nore active ingredients, .
systergptebiBaily A3 i metied aceerdingnid Breothyertish b Bresent| igvention also
provi&&'}@% fethbds i ALREBLAE ‘éleﬁﬁedjl%t?élfzﬁﬁoﬁgpst%lé( or ﬁﬁsﬁe[b‘fl@?ctive substances on
stab f App the

e products are forned. ication o
dry xewigelsi wrfilosn whichc earr be decvustithied ietoahyregdly Freantheadbtained delivery

rohptic. spotters as used,.fq al ytical m croarray
syster B Ve U iie R A8 AE e P ARG RS ST

t hroughput apal ytical systenms which are wel| known to

A prsosdsrCe pith tginy pntiqne Ong ere nepre elpst dasessobene qre grore concentrated

i AR B L2 H55 a8 RLEUTARER JDEA Syl o ons

xerogthar filnc Peaferablye hicharactemap k¢ ghthr dim olee tcosbtam reprodudibie eslease kinetics
0 ur.f ace areas of e carrijier by neans qQf prjnting ) )

and s glofiisedosiog: R’@?@f@l@&%ﬁyewyaﬁe& dét e F?regilr?rnflf@? gt applied active

ingrecgﬁ%t%%p%cﬁlfl&r afb Yedtacd With Sfidids VhVak? 45 @SN ! W?tidh‘gnpr body fluids

I gh- speed m cro-sol enoid val ve. "For appl i cati on
througlfoud appliestiong o isairehydoptet nnd domub ot bytreggl, athsrebyt therapplied active

. ns can be .used,, kngwn to t per spn illed in the
ingrediFR ey O ke g e o SPreaiyots Srvurbs hyffogsideddifs to  locall
high ddnkéhtratigpmary of the invention The present invention

relates to dry delivery system conprising a xerogel or

filmw th applied active ingredients for topical
active ingredient delivery or other purposes. Said

peclf SRR ABRIL L T00 D oL o o
th i evi def.i | lization of.
s e 2ol P, T Mool G ituteOSing Aty eoBeBiiopts. for exemple

hGH 6f EGFl BBgrepiié 6Rd f1e BR16BER '&Eﬁ'i/iw&ﬁ%%ﬁbﬁg&}’ﬂ{&%ksi-t is impractical
From t he obtai ned delivery systéns, the active

to stosdspicauscrsparaidonsedoptesmitg wiabhackisle angredjessisIhie invantion provides means

Kinetics, | ccordance.with e.inyention, one ore . .
for prsy Ry, oo J6E0L PR idhb b Kienn BudBtc Bitiipe e sctive
ingredi@! Uk QRlivERT Vdtedlsl N theap@sdt \ihedEHoh Hr® therefore especially useful for

. mcrodroplets, which are printed in patterns on a
activexiagregientsowhich |apg sebpasgce framy groteiy depiids RV, PHA eyamyapther substance

poten{iﬂlfﬁ%%rblet # a%’)?rﬁhﬂti&? 8£p%9féﬁ& %reprgﬁin% ENk pléf)tglcﬁatsl 'fl%us, 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.



10

15

20

25

30

and a defined dosing. When the delivery system i.e.
the xerogel or filmwth applied active ingredient(s)

W@ 0mwss468t 0 contact with fluids (water or aqueRCEEP2005/002261
solutions or body fluids th9oughout application) it is
rehydrated and forns a hydrogel, whereby the applied

Ina pmfclrrecb einhgdiewtnt ribes dagr Jeerdgei sofriezds MGdd’tcelaadrydatgehby freeze-drying

poce R0 et L S B S8 e 95 Hcroget

evapot e yiap pMceE@§ ﬂ?@ﬁfhbﬁ}%h@-@dlﬁ?tvabﬁ‘urhhﬁy@g%?@&Q\f‘ecﬁtfe -drying. Also,
noi st ure Some active ingredi'ents, for exanple h

the dr@im cagigr syaiths obirindddysextivisioney icasting £smi oigagicdobient.
storage. Therefore it is inpractical to store aqueous
pr ﬂpalnhbdimest ciotht @ire‘siemlglnsmimnaﬂtei dre xbmgeledi flnd Barrﬁhb@ntams one or

des 0 nting |p
more %\gfflfe\?; &% @ms@v&ylgw afoﬁg P9 néergl 'th s¢ ggiteipa;}ﬁ 8aid polymers, present
in theGRASF MhdITbd Eﬁ?pr@ﬁﬁdté’ Sellgl 8h& Heceplite ¢& déf'ﬁlray o%ﬁﬁ? Efdal or other

of the prese invention are therefore especially
desired suseu| Gelding aageintse or ngpl ddinaing s agemits; hwhick p@dsesst adequatemmechanical,

I ot tide n er ,su
oyl g PBiRGTaBT R 8 Bl L O LB el I lginates, pectins,
carragériin€ 108 xadthen P&irich 4@ . stakbl Yerilativas didrh O Nkd @ra%&lﬁnth or xanthan gum,
advant ageous rel ease kinetics sui table for a active
collaggmbﬂehiﬁaesgalqcmnwn vard, galartemamfant Herivativent chitosam and chitosan
derlva‘rf}gg%, %grcpgli‘é%e\}lg J Lﬁr S(%tgor%“ctalnggal l?c%\éi n%lggf%%rgso][ | pﬂ]Tyvmyl alcohol,

polywmimpyrr)éhﬂ@ﬁe exﬂﬂl}iyﬁoﬁdbhdﬂﬁnﬂbta%bﬂa&ﬁ dopolynierd)y tigddeholyular weight
freezedrying or, convective-drying nmethod accordi ng
Polyetbblep? oc&bsels krisdfert o Mglher sahectilar| | eweighi t reolyprepylaney  glycols,

rlsoRSPLACIA SORORRTERL, ol ot SHRBThICHEAEL e snds

polymaﬂxatzll’ymtese I]jbl}dadmm,, pdiydyeblided Iahdlﬂp@&fafmmacicﬁ dndr ¢etldlose derivatives.

Espec;aﬁlg gg{eﬁ etlog}?%gﬁég?e%sra%\ég gt%q){ rce u‘leossS ec?erlvatlves especially
cellul&@ @(f?e‘f'{:gﬁﬂgoﬂ{cw & m&h§Rellt1BE, & dro%#%ﬂﬁ@él[dl@é’e o thyleellulose,

tal ned by extrusion’or casfi or gani
hydroxyljwpz)ﬂmthquella]@se mbdrﬂnnmrbon&ndt]nﬁchhmsemthylwlhﬂbseo pellulose acetate

t he, dry xero rier talns one or
phialgfie it o Beblpslilost A Fass BksE praR S tochiue B gshyloeltulose
succigt erial, i.e. said polynmers, present in the xerogel

may be appropriate gelling agents acceptable for

P64 hier ﬁfég an{‘ 9% Absifld. BhOGE \}ﬁ&é 'aﬁ&ﬁjioﬂacl excggér{té ﬁge sugars, sugar

agent's or o ’m ng agénts

alcohomtshﬁmdtmak,,anphqamdi agtmaﬂarﬂndaob&ﬂgrm gbyoplsert ies, are
preferably pol ysaccharides, |ike alginates, pectins,

Thé slageonadsy Bydrs@dl lod dlm cafridr Gleadladebilligdto the present invention may
derivatives, gums |ike tragacanth or xanthan gum

differ apd peegesyally @Ph@mtwal tathgdnwndienaHowRTgapRiiceiomahaegular pattern of
mlcro&ir%ye\’sa\kliﬂ:f ﬁ&lvecslﬁbgtgl?c%g aﬁc‘i‘ g6 %b{aﬂfiﬁg hglﬁéée\ﬁ%% /fePease kinetics will often ‘
gl'ycoproterns eoglycans, glucosantnoglycans,

be easipolty Xl(i:h’ilWe witle @ﬂi}ﬁbxmmﬂily evdtydupfacésovhidb age, present in cubes cuboids sheets
yrroli flone/w nyl acetate copol yners, g
or cyltd&r% 9 ey FHChpGr e MpY difeaRprPEB) Béﬁﬂhf‘é}ca hgmispherical, cubic,

cuboidTRsBEH! ffeghfal BNrreBRlaY PEIGRYA:60 6r BhY 60 iFegularly 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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pol yoxyet hyl ene/ pol yoxypr opyl ene copol yners, pol yvi nyl
al cohol, polyacryl ates and/ or pol ynet hacryl at es,
w@eioplosuwsso des, pol ygl ycol i des and pol yam noaci BGT/BPzH05/002261
cellul ose derivatives. Espdtially preferred
gel -form ng agents are selected from cel |l ul ose
prefexted embodivest, tlespacodrbplytsaed applied én & twagthat egpeutielsessentially does not
| i.ke nethyl cellul ose, hydroxypropyl cellul ose,
changqitsshaBket hyl cel | ul ose, hydr oxypr opyl net hyl cel | ul ose
sodi um car boxynet hyl cel | ul ose, ethyl cel | ul ose,
dde| peblsm i be a‘;pb/eg Hf Rbg gp@:bmatlon of a rather hydrophilic active ingredient
. r . et e pht hal.at e I e. . .
cispet§iof SRURRY TR UL Bl tha BB Sl R Cinifin RS in an especialy
prefeéd rentyodiraynt Co Ndigbilizing ffogeslati®d, witheprerdri¥ar Bydrogel or film matrices
. .addjtional excipients |Iike sugars, sugar al coho.%s, .
suitable, o delvary ofaastive Beredients miithowt distrBingpibeyqualijy ofiesuch matrices.
L VGOl . fi ie .
SurprRithl i€ niT SIS b " e WopoBlips sl Bidgerfiops caried out
according tatle msestidnyit isqiossiblettd applytsigdifieant astenrtihgedient quantities onto one
er ication_of a regul ar._pattern of

Howe , a .
or mqEe SYrAFEH AT BHrEAChAteRs GER AexTod On Ala naliy iy geptrolled manner allowing
a verP R RkAtk ABANBDR I8 RROWR e 28 889 %_e&h@t?itchl‘fys d¥¥idel }t&ﬁ‘lrl\zvft’ﬁ‘out dissolving,

easier to achieve wth approxi mately ‘'even surtaces
shrinkihg ohothewvipe disembing thesubbty, velubwiand nydistetesofdhe matrix itself.

cyliders. For exanple such carrier may be

dmpr meihodt ok ypreduiveng aadelivbsnsgyudierdcealdinge ididescribed @k dfollows: The
) a sheet, a regular or irregular polyhedron or nay be .
invenfipp gefaien e ¢ BREIELT nraducing pdgliveay sgviem dphiedical apd/preposmetic use
compﬁoﬁrﬁé% ca Fe‘g%hd EM@?% ggé Gk 1ﬁ§r§@1’éﬁtt @Har?&%m%ﬁefopgwﬂlg steps:

pretrerre I ment t carrier as t ormo

a cyl.{ nde . par al- ' y o or cuboid. .In a

pr ef 1}’ r ed{) g cl)(ﬁa %eiﬁél,ﬁhm&fgnﬁc?tog%g%?ré? 5 c@ eelf%%%Frétdlst issolved or
one or nodgp&tsd aces, preferably one or two surfaces,
where applicable; i.e. if nore than one surface

exi sgy. Iaptﬁﬁ{aﬁi,%ﬁﬁgingfﬁéq jufent, the m crodroplets
are applied in a way that the carrier essentially does

not NOE : : ILS.the
Combfay e PAmeEtRRBolIf RoORUAT IR RFoaRbl Rl Lirk

di sp ed A1 ssal v ' | auid, nreferably ip an. .
s B0E o ARRGN 5P hd Sl acRbSh) ROAGpL B0 i ottt
enmbodi mentii)atosdtdst oFd ugfake areal dftal &, xevddehoPfikn dirriel obtained from
hydrogel or filmmatrices suitable tor delivery of

active i n§ffR6iidnts without disturbing the quality of

such matrices. Surprisingly it has been found that by

mean®) of @Ili)tlml@H}Siﬁpgafamt@%matrh@smrmgn@andi ed out

according to the invention it is possible to apply

si gn{vi) caopticmelly repeating sttperil) tquahtwith ediqait commiaingr another active
nore surfaces,.or surface_.areas of a dry xerogel or

film mat r BESAiEnt als? PBE 88 manner al | owi ng a very

accurate definjtion of the dose and any geonetrically

def i (Y&l pertiawaly Waewsurdrang < {eerg-drgme; HRi sygtepy obtained by above
ot herwi segydisturbing the quality, volunme and noisture

of the mairix itself. The method for produci ng a

?r? ld Ip}/e 51¥eds grﬁéc?dpmggtgﬁl%%eﬁgerly Séysqgnsicisr 'v%’c%ﬂm"i‘ rie]c 1|n|s%p %zii)The

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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invention relates to a nethod of producing a delivery
system for nedi cal and/or cosnetic use conprising a
w@ a0osiogtes@and at | east one active ingredient PCT/EP2005/002261
characterized by follow ngl18teps: (i) preparing a
liquid wherein at | east one active ingredient is
dn s ptefatedoembodipent etile (ligujd oftabovalinleyhcrl &r b Isohitiog drhe dispersion,

ljquid, (Lii reparing a optionally sterilizing a
prefe@b %(g}hétbc& )hb Basp %Yahﬁndlg’ﬂaggracﬁﬁlﬁu%éﬁ‘ﬁ%‘iﬁi ey used, the lgquid is a stabilizing
solutiBh 6f QEkiARIngtermRflatidle | i quid according to steps (i) or,

if applicable, (i11), to at |east one surface area of a

3 . : : E
3 500 5 N R A GR5) g s
time i;amioc( 1) )low?lt irestichial ynmitet}rt]xﬁﬁ(lbre?_rﬂﬂﬁ [Rldw BjS_%,O{r(oY? plﬁéfblla;bﬁ below 2%,
espeC@:I.llgli'):_rgfﬁ%%&/ge:lé]\!vg%t)?ﬂgléq %p&é@héﬁﬂe@ggﬁ glélo gq!.]latesia toa r?laetshod as described
oSS0, TR OB s, st
step (va©fi uhﬁw-dﬁdribtfd Bleﬁmd( tol foyver thte Ifﬂsiduadlgpd)i.eturmﬂlltefaabgp delow 5%, more
t hat e sterilizing st ..addition al sg be )
preferg B8 sl 47 SRR BT A S el e Vi SRR B o7 Sbodiment of the

preseftehven@oH, Y Shelty,AGCRhRh Mgk ﬁl_fbr@d%@%ﬂ%tsrﬁé jed! fs Hé?éﬂ ?egerably to not
Vacuum dryi ng or freeze-drying steps may be pertfor

more ithanadQfiC; inaere gireferably epnetvinorss thah 8036 dee didsg; rthited, after step (iv) of
thed. In referred enbodi nent, the liquid of above
abover'rn%tsﬁrg%dilgetgo‘g'ol ution or a dispersion, preferably a
lution,. I.n case when unstable act|ve substances are
B@%ﬁ,spfﬂgc?lryq i IP%enélOgtfa%f%i g impghasbofitaredpcg a delivery system for
medical &R1/bd Bismgtié ﬁﬁﬂﬂn?ﬂris% a bdrriemRSE ?Jaé‘tg@%%cﬂ(é(ﬁl}éﬁ&lient characterized

xerogel or filmdelivery systens can rie

by follevdngstepwr a short tinme period to | ower residual
noi sture (preferably bel ow 5% nore preferable bel ow
2% @speremling prliduid abhereinehioteadone Tautise t igradicds €8t dissolved or
i nvention al 38 relates to a nmethod as described above
char act ér¥P2E§% n that the systemis dried in vacuum
after_applying mcrodroplets, i.e. after step (iv) of
abO\Ké‘-)dé&’@@ﬂﬁg’ﬁt%t%theﬂléuﬂdomer the residual noisture
preferably bel ow 5% nore preferably bel ow 2%
es pddibalprgpaping fand aptignably Istevilizbtgiaf drp acrgelbonfilm carrier
anot her enbodi nent of the present invention, the
car r@igr ,applyingninédrodropletsi afrthel tiguit ekcsording tap@ipk € or,ii applicable, (ii)
heated preferably to_not nore than 400C, nore | )
pr ef er affP ¢t {BShete fsfage areaPf Al yespged oy kg, capigatobiained from step
after st(ﬁﬁ (iv) of above-described nethod.

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

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

ingredient at least one time
(viii) 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

(i)  sterilising the liquid
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More specifically, the invention relates a nethod of
produci ng a delivery system for nedical and/or
W@ o®E1B84660 use conprising a carrier and at | easPCDRR2005/002261
active ingredient charactendzed by foll ow ng steps:
(i) preparing a liquid wherein at |east one active
i ngriayli epiephringlhmbatniednos doi sapeged edfilm cjrriept i onal |y
sterilising the liquid (iii) preparing and optionally
st eFi'v} | ZhplyRe Halerd@bpIen! o thef liduitl GREsdETg {d wiep (ii) to at least one
applying mcrodroplets of the liquid according to ...
steps (i yurface arda ofpiry aatsigel orfilm caprderobtaipeddrom step (iid)
surface area of a dry xerogel or filmcarrier obtained
f r ow)st epptidriaily répeptingstep Ga) hylease paatimaganst ep (iv) at
| east one tinme, and (vi) optionally repeating steps )
(1) iy (%i)ti(WiaMP @péatiagi depsob) i (M)nwitlamoiqied caotainieg another active
ingredient at [east one tinme (viii) vacuumdrying or
freeze-dﬂl}gf?fbel’tti@éleé%‘{néﬁﬁ%t ai ned by above steps. In
an even nore preferred enbodi nent, the invention
rel §6ids wvectammdniegiociserseidsying theslystgiy %alg%gb%?bqwe?tep&
preparing a liquid wherein at |east one active . .
Thig reetiodris especidlly sedfulkfdr the mepapaionenf delivery sygtems fogiugg in medicine

the liquid(iii epari ng and sterilizing a dry
where gfey gwé?ﬁel‘\)%\’@g'r‘gﬂ%’f‘ecgi v) appl yi ng microdropl ets of
the liquid according to ste f(ii) to at | east one
The geaer tabeasetmay B ¢ X088yt " i1 m carrier obtai ned
fromstep (iii) (v) optionally repeating step_ (iv) at. .
Tnearsthen peefeired embpdintopt Sheopyeiion) Flptesdp @a@P‘%@d%E@Slng following
(i) to (v) with a liquid containing another active
ingredient at |least one time (vii) vacuumdrying or

1;nrete f{gz}g ) :jtg%!gg%gtg P%I%IQ’({J ?@egﬁ% ?alé Plg%l" 2()416?%08%7? 3 %geﬁf‘e&t -I;E i dissolved or

del i very gysteqs for use in nedicine where sterile
products are usually required. The carrier to be used

myo(gfngnO;fﬁt{)ﬁégﬁJi stéHlisfiﬂé i 1ikganot her preferred

enbodf m nvention relates to a nethod
o rrp(m)y np(%ega(r)iln[g pAil ggtigt{a?lgssierilizing a dry xerogel or film carrier

steps:

(iv)  applying microdroplets of the liquid according to steps (i) or, if applicable,
(ii), to at least one surface 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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(i) preparing a liquid wherein at |east one active
ingredient is dissolved or dispersed (ii) optionally
W@ L@si084680 ng the liquid (iii) preparing and opPCDRRI0DY002261
sterilizing a dry xerogel a# filmcarrier (iv)
appl ying mcrodroplets of the liquid according to
separ@t:]erpMo(rq: pre(ﬁ'erablryf thapmbroda’qjlﬁs afel dpplied in @iva) €as defdel spots containing
leaS Y face area ,of rb rogel or filmcarrier obtained
at leag O%ag?%eplnereﬂre}ﬂ%f\?)o é‘b"t S%nal |y repeating st ep (i v) at
east_one tipe, and (vi) eating steps (i) to
fippthen finalkﬂdém@lﬁrﬁfé‘rbﬁY%@eSﬁﬁg%@reﬂ?@éﬁ pf thej ingangigne nawrodroplets of

s (92885 el Yl AR STORAEHIRAEY BREh coottoor o o
of thepmédredroptbte obddi fimstroundeofitey Giet) ¢, Qioﬁtaﬁﬁﬂ% aRpfitsedctie substance),
re uI ar pattern. |n another preferred

preferép}gogﬁp%ly frgi migrodropless of 143 fiie)r wupd @lf éstepp(iy). Tata more preferred
emboili%fb%ﬁ tAd ﬁHéroéhQ) letse§fp§5ﬂ g)J Bﬁﬁﬁ aRkner gr{:tlxleeiflgxted?epr? We applied to a

0 m crodropl ts are-a on a carri
differentisotfacecthen the naibmdeordets applhaddn thet fivsthound of $tep (iv).
invention, the mcrodroplets of step (iv) are placed

gap émwainably alxo relatds toandielbierst Systag Ruiddtie foromedibalt aﬁﬂ/&fcosmetlc use
each ot her referabl yseparately. More prefer ablg
COmPPﬁleg aa%'ﬁr é‘ﬁ‘gatd\?@t appigtive Hr&recaemagrbt@lﬁable bafaimetho é@rcgbed above.
contai ning at |east one active ingredient are
dbe dvieation lgo mlafeniora dativenyt system @ff nzidlivab antbeicedsinetic use comprising

a dry ?BI"?& con&a%agﬁ%ﬁg&gﬁ o]{’ %@Fﬂ 3%&&% (?rgﬁllptsﬁ%gnt%pglg otle or more active

ingredigaps.iled p@ﬁbﬁé(ﬁélﬁbddlﬁknwdttbrrpl@@égiﬂér to or on top of the
m crodropl ets of the first round of step (iv) (i.e

TRE ket iventiBn bish $41aR6 td ¥ Mol 28GR} atinB 2CTRY, .t for medical
sepgr ately f rorrln r?r crg dr opl etes of the ferlrn ta reouﬁ?j%? em fot medica

and/ OI’SPQ%HG(HCV‘}SG ¢amprising @ gorrést eandeat leadbmjlermmve itgredient, obtainable by a

t te ont ai n| t her active
metndd GOBRRYP SRRl gt GRS EhiaCi it Rl et with an
aqueolit SA1OEGOR Witer Anfilié 8@ patledth® bé kegtbdr ound of step (iv).

The invention also relates to a delivery system

Aol R prefatt 1ﬁ'@e‘i11't18ﬁ‘|re1%9/t6’ &P%@Iﬁtegyr? e%&ent i bl gfdted by such

carfier and at |east one active in tain
methody Alsorethisogreders cinvbmibnabdates T hmchnmhyrdrated éd:lsvcery system which is

rehyafafiethf RS BE bn P, Eeune By ofitime fousoptagt with wound

fluid. and a pattern of dried mcrodroplets, containi ng one
nore active i ngredl ents. In a preferred enbodi nent

g?é’f@rrtds d\ﬁﬁ%ﬁ fglt J&icR % gﬁtfd Hc\!l‘f\;grﬂll gg'stt%h,lsf gé:rs? bALER of at least

ratrng el1very s
one acrlmrd imgnédient 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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and/ or cosnetic use conprising a carrier and at | east
one active ingredient, obtainable by a method
waele®sis4sedl above characterized in that the conPOBEP100§1002261

is brought into contact w tith an aqueous sol ution or

water outside the patient to be treated. Al so, the
liquid PSRB&I) bMabRREdestribed aietitods of dedhvalriohieay aguestiesalution, especially

which Is [ehf{drat ed by _such nmethod. Al so, the [ese t .
preferably e sebizingefosmalation agd @12y, CORAR 9RO HOFY %Cﬂlg)e’gtﬁ §¢ Sﬁwed especially
from s@%‘aé gu#%raﬁc%li%ﬁr %ﬁ%&am’s A Ris! BAERE I%IGbr_@fec@ﬁtstolﬂ @ntioxidants.

exanp pfacing in contact w th wound

luid. In_a preferre . . .
3 SRR o TRTRC b 5 HSBANATE RS o i
when fgﬁ&ﬁ%ﬂ?ﬂfe teto P e five nattik nen@idiein of afieouethedium, can be used. The

mbodi ment, for such rehydrated deljvery system a .
presentsidoinyerdinm eapis¢seno hedtesiigss &1 the apaied peiverigrisdicats, Thp contact time

betwee%nﬂ%%?aipg%& ?gtile%ug%? 146 9na ik a&oié?géefl A &Ry sRE as the applied

_ l'ates to a conposrtion for cosneti'c or
droplet¥ediiyGaty sepliueaf iheir samllssiien AcditomaByk e womtavtisrea is very small due to
rising a_delivery systemor a.,re atedP?

the Sﬂgﬁj')ls Rich§178e S BF PERPGIAAIO8 REOCHSS) 255PTHHRE %qgﬁ G 1$r|1 MW 1o fulfil all
needs %e:%),eﬂhggf%clﬁeﬂigﬁg)gﬁszgﬁt%ég'ﬁgmw EhdddibMs ugdhesi ve

age, g ndage or conpress system or

thers. In order t L i ' ' .
'glgep gg?sgpiieg 16er81%€[ an. gllg%l%‘?cbée Ir g}é 2@{@0@1@)&8{% is’ceeﬁ?d; ‘i)g%cgﬁ{nsz iNon—stenle
produdl§ pyslemt 4 @ik 36 Hes atlent yadant sstt aoestihle fodmaoy -applidations. Gels with

_ sufface active conponents nmay be jncluded into.the,.

incorpiotages attivaineipdients epn ptde éteﬁlhﬁ%fF 7RSI %3S FRENYAGHES ingredients do not stay
referr is t oL f iy, - .

s 5B R AR SO Bl b 9ben i 0

an adey@htdtdraing pespecioaigkly vitteihesrpbiayedasensitibé hétivieriggredients. The presented

f | at d i i Di
methodetepeiniea 855 gag: TS e JURRehow [T BPCOTIGRCers. First an active
. _f t .S, i i ds, f 4.

oo ) QAR xRN P xS et b ofr xampe b
hot vhp@iredi eadistiar aadt dying, regpemialintiserhdrtying Afervaardy a sterile active

B T G T AR T R ——

1icR! S HeCerilD YE Rk R br GS O tH e RRAGL Sep@s Frodastidntechniques. Thus, in
app apog-?l ([e}% actlve{bitgngredi ents. The cont aIcS:t tﬁi ne bet we .

an embhéinapp|the dreaepidovantion sgites to amsthadeasdleyeribed sgave Wherein the sterile
.o .S h . t he. lied:. .

o, S P TR o
active%?%%dieﬁt KObYIEIEN & sWHR dafridrheccrdilto siep i of sdid enethbdeunder aseptic

P aration process according to the jnventjon allows.
conditionst aridrith a¢dordesed > el (¥ boDHpSP EEstheds: Whtre éﬁtﬁlhfi delivery system

s oS AL GG S SR LB nd s ding
paran%gét}?,g%&gngﬁg?gﬁlgéoﬂt fcgctggofbﬁﬁei qr Ghenbuta whick woold herm the active
ingrediane. 4 4 SFHEOMEEIATOEO HEEY BP0t HEPHTEH BOLH Bibi:upinted onto the
xerog%{ §1{lhin|1 %E&ac%f’s%'cjr%urf&se IRRY), Ateketh it ABES ISR, & enifial 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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stabl e throughout heat or radiation sterilisation
processes. Additionally it is often difficult to find
w@poodtiggemt e dryi ng process for gels w th i ncoP@DER106%002261
sensitive active ingredientté. The presented net hod
separates gel and active ingredient throughout these
Morepvandsuchi spatislt mpara‘aEn rmay ae dasiphedeadcoglinglite@ iic futeances: for example

steril erogel or is created by steri]isatiqon q
such acfm?d “gééP"esle?Y B Lgﬁ By Oﬁac?sﬁsa%%ﬁﬁrofg% RS p—
and/of rs?étﬁﬂly ashee ﬁléaye bf %%ﬁ? cSHhydRgs (géet £ g"‘@fgdslﬁl lslggfe Jé)e In another

ive ingredient formulatio which d been pr
emborlynmt,@t il¢agt fnd aativeisubstancdés 1melsmtatcd tothdiceirengseeiBg. 1B, fig. 4) and

e SRy LSBT Lttt ot AL LB Mo, o, i

this ces¥iaedmBtbilitidd&aR RS BIdel AUE R tRNJiffBledt Reds® kﬁlef@st fé@&iing to spatial
as described above wherein the sterile |iquid,

and terepqsplefeppiatipy of ﬂ@owlﬂstamﬁs dbe mCQmpgtlblo astiep Slébsta)nccﬁ or incompatible

in | east .qne acti ve in
solutl&% %nlgﬁ dt(l)lrg]ﬁa be I?péleggyraing rof eg%pgflﬁ)gs PBC(%PEIB&&OHS thereof: due
to thél vdrjabbf aﬂﬁisdtb[ﬁétrhl@@beu RieticAsRpéridine wadithd QRS éfldipWﬂeﬁon of the
accordance to step (iv) of above nethods, whereby

microgfapiqts, as yeglh asethy my%blélm the applydm@é@drommwemrmeba@meven on different
areas aﬁﬁg’ t‘ﬂ? g&g&%&bﬁ%t él%]a r1Igcto Za?[g o?ﬁ a@ﬁv%?ﬁeﬂsga% ésngllrto ?ﬂ e&frﬁer provides

versatilb emxz&rso@elproducﬁmg raheh‘*wy s%llemb f\oﬁtd:bsinh@d rahd/ae nd&lida¥ ise which are
o As the actlvelngredlent sol ution _is not

optimpig e?%regtt@@t ithths RraRertes of the ForgpeUNds gmplavsdiand to the esired relcase

k1net1|5§ TR rg?(ielg% eafrlé)?l ]#I'g ?ttlﬁésalﬁ%f ﬁé elﬂ 1 %’(Iil %ﬂ%c?lvg rsglg&%%c]:as iﬂ\ﬁ‘@rﬁr?%oﬁsh additional

opporgunitly dohéed thd delivepatyistsinisi tbltmmbélbaMmoanemo/meeds by providing delayed

activa,lgiﬂﬂ grhegljé(g %ﬂ %ggcgeg g]laa(tl gge&r{qglf?gltog °§E @qqt thsq%ﬁge glgﬁsgﬁce which would in its

actlvemfd}hf“bé eflchiBpale.. AdMitdally the %e&ﬁjteﬂvﬁ%ﬁloayﬁkﬁ;@ t¥f use of active
present Invention are especially suitable for

1ngrermtbfqnmu§ttmm whiakp meublt wisherbageliors inttibit adaqeate drying, swelhng or .

R TR A NS S TN T A —

on thé RaEb &1 Yr FiliAthé 8o BLEMPUERR! 1BE SelCaHakRtdMsA8s, WHIEH would happen, if
active substances, inconpatibilities which m ght occur

theymﬂdhglwpmoa@edlmﬂlﬁf@bture or rel ease can be
avoi ded. Moreover, such spatial separation nay be
daesidyastdga of thedprngantani inwentenhis ttn adjsstalile rdrcapletrmiee Depeident on the

ctiyve substances mm dt Qsite es o
xerog§l Guiffimy BiroShatreaAad GBIty o RoflBl g7 &5.84 didver, which do ot
dlssol% e &dr6 élQJrqﬁﬁﬁopéauQ@ﬁﬁeg%m%ﬂﬂ% &ﬁtﬁ@ chrrfér. ﬁblgill la8Bwide range of
ure 4 I n anot her enbodi nent, | east one active

drOplﬁu s aeawable. Tharefopoamadeduate drdpéetclalmmeean(@e@tmrmed $cordingly to

e ot pn G P SRS R PGB SORATE B not. Al e
amoufy 8 .droplets ha &ﬁ)ll@@sﬁaj’ N £eR addpbhdihg | @S tieActRR: ﬁvg?e&i@ﬁ dose and the
due to the fferent release kinetics leading t

concegi@%ttqna@f thacolusiopo Faweyen ficativo af die mn@O@r@pk@tSawdbysuaﬂmé)e small in
order 'td’]z?x}?)gﬁ) Qggﬁg,cstwe\ﬂ? g#ﬁ%&ﬂgﬁﬁegg h%ﬂ% qqg@%érg gl or g}lm carrier. On the

other tHagde an”BIhﬁﬁi@ﬂ:ﬁt aimamrbohattien sndrédié@ohas doiebd Qtpphﬁi Preferably, the
varlably adj ust abl e rel ease ki netics dependi ng on

microdiopletphavgh Vplume; Rehwesn dhoat B érné@nédpetlsmoa%pw&rablaénetween about
0,5 nlf§ 20056 'gﬁifst glieie’eﬁ%ﬁﬁ bRRRY B0G"189 9Rd BéGnSEParately or

even on
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areas, and the opportunity to al so incorporate other
active substances into the carrier provides versatile
wore@s®sf660 produci ng delivery systens for cosneCT/EP2005/002261
and/ or nmedical use which ang optimally designed to fit
to the properties of the conmpounds enpl oyed and to the
AeshdregipbRhR aggeck b el fssented iaviaikivh dnthe poswibifityotodiefips the applied
may be enpl oyed as active substapces offer',ng a . .
patterns dajheivGHAE Caspssr. o 0 thecerraebor Rl canchs 4pplid siagfiye ingredionts,
Lo . . Y _
w3y B B 190 SEOTR BRSNS 56, BEIMRY e caping
aroundahe bpysltedactive mgsddicsit paiten \whn bé guarantded. Thus,sn aqiréfered embodiment,
formbe inconpatjble... Additionally th resented . . .
the migrBHRBLFCLIF ARBIEE HE 5T A5 GE A g WHPER ISAVIng an active ingredient-
free edfgg{grgfblﬁ{d %ﬂfssurﬂaé Qféav‘?@eﬁréﬁ sy WoRtadi Kkt @Eer tABIaBplied active ingredient
quat e drying, swelling or physical characteristics )
spots cah bt Ipeeveatedgatiditiondllyl the @ative imgredigutscanibsyapplied emplorethan one side
pr ef er.abl rinted on the dry xerogel .qr £ilmt.he 0 .
of theftogsls pLSHBe TGI8 e o Feppaiot o hRY o8 be applied
' *3 I 6 OH RO VARt hetlvtytlbs @aded bArthe contact
Separagg\%%?g%gﬁagg%tﬁﬁgg\girﬁlgse}%?%gd ignventi on is tvgtg adj ust abblsg .
of incdmpptiele sibsncddeptlsdem 2 prefhwed esntlepdiment, fthe rpattern in which the

. or.osi t tructure and dissol Il i ; 0 ' :
microd B a1l B e BB 3 4ROl i ocroptr i
constahi inOr@r 16 A8HEvel HonGpehédus Ine kdliab refeaseldnairsy i er .

Usually a wi de range of droplet sizes are usable.
; n JifRk &t el pHERnE dvehBorleépeethiedhe printed
%Egé’?’gﬁlgﬁ? ?%B?ﬁg@gspai [ abl e xer_olge[ nor fei I(r)n ) # ) e P
xerogely opéilmi ebowm anehe exdneplas rireth eyhishwpidces af ial desed isige. can be cut or

so .t he anount. of .dropl,et Li.ed may-differ.

punchefh 8 At 1 Sepis o5 Ao iy B R L el Rl to it a wound.

concentration of the sol ution. ver, the size of .

T PrefeFesaPrBRRdimEnty e cQraRpsfians E’E\QE%H}VFWW g #éea“ one active
i i i S jgh han@e henmbapRicf .
1ngred?e¥1 g tg%t: g’gge{ﬁ&ggr (lﬂ}nr(rl] \ggérﬂrdig’e%).ré%gibﬁ] eaCot her handftg a ehzyme. or
proteimasé inhdbiemt anount of active ingredient has to be

applied. Preferably, the mcrodroplets have a vol une

Bedoreiap tahnimliskkdO8atn|xeeoydlslOr films wam deppredwredbdsysoft flexible sheets

_ between about 0,5 nl and 200 nl, s; preferabl
et Suabriob e YOO S SHSBREr BB R on 2 voud. The

. o . ke ant= .
oo W3S R0 B s s
the struStRfe of Ve xaraek! dheilnx eFlegefbreoprirfted, mofiaserdgelsaqpfiilinsccanialde be placed

ti i di ents, .wh th t be. | ef
directgaa W BigRSAIE PR JUEIO MY 4Bk TPECTRHG S o fheses products
free edging around the applied active ingredjent .
Papandent @ egherapeittigraspecy of Tlpﬁ@),phiegl, agtlYﬁ, wesdients the delivery system
enhodi the, m.crof e | is i £
o coSFRRE RS i TR ORI 5 RO dethel bt e wed, for
exampl8 Ao ARtthf rad/ e dgienentmgowndnd diedlisgirdisoodergr Bke didbetic, venous or
desired any .contact between the_ appli eq ctive o disord
neuropaticalpanor Jplseted cupnnds. priEbalmolagic, Al disiases ¢r pife disorders, e.g.
t i | ! i e e | e . r Iuha t , R t.l. ,
e 15, PRI apSiop il S B0, Sphl 2y, i
pigménftionpdisiritie droatopicatéramiticakt ey aadyl bedissdpdenendidgbyn the active

Qpen space on one singl e xer.ogel. fil it hout .
ingrecﬁ%tt,- Whgryvqard@gtreg%%@ggve{e'aﬁg is g‘aﬁncf\:g{ for exathplé for {ansdermal 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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of inconpatible substances. Also, in a preferred
enbodi nent, the pattern in which the mcrodroplets are
wa@ppbiedse s regul ar, especially preferably thepdi/BPBnZE2261

bet ween m crodroplets is cafistant in order to achieve

honogeneous and reliable rel ease kinetics. It is

possible to prepare conpositions of the present

Anotben ddyantags pé d?clialler}ysststm rﬁrm' qosmgtix emdég;emsdioacl se Ioimmable by the
proces§i g\éﬂg Clg\ﬁenglgn & e15 sF %%egﬁ 81[%)8}3 at%gv ﬁsefog gg?eqsl’%la proteins, The
delivefloseteantidé eﬁsrﬁdﬂxctah&/oﬂﬁﬁdiceldxss Iobﬁmabtérby&)(am@b&s obttelifivedtion forms

n preferred enbodi men nposi ti ons of
a hydgogg! w%’?rtﬁ?ﬁﬁ B b PR EeiE @gtlielFéSqu?gP'éblaéHYe ingredient

conceﬁ&ha{bn RAtOMRS §§mmaﬁ1§ Ad@&dushediih &t 8redRkNIcd rMRUBEcause of the locally
heal |n‘g‘3 factor, g%ms or proteinase inhibitor.

applied\aod rigieatpd astive ingrediens dbg achievedqastive dreredipnicopgentigtion is much

. hlgherplfxzﬁ'pé(' gﬁge@éat%gf&mu%f@r Eeléﬁ@ ek SR YA %gdxé?tp Q{rl‘g&? waid cincorporatf;:d

structure can easily
into thati xeecgel WFign 12A vend B). Tﬂihefalp pdwer st @mtsodf ﬂlmlbd/ @ctive ingredients are

erQ or filmwith the presented
necessﬁg%?gdnag @cﬂ%fc éeﬁa‘g" fle structure of the xerogel or
soft xe or filnms_.ca

A porfbn RS Pt PLRE Foessi® inysliaR e Sessbiin e ftiqited refease

* kinetic®®0&8tiviOingledisatsl ohivhlege applied @nshittsidel ofia kodeh8SEEn, which gets into

u ent on the therapeutic aspect, of 't he
contack mﬁﬁa e rgle%weeqd 918y WA TelRessd vigEY frst iWheFsps @fldtecipgtegients, which are

apphe& Gﬁ@i‘?et difpoinddial of e 'xex%keltiﬁeﬁlﬁrbtaé' rERReA aPY cHRIREASS Rute. Active
he ‘i'nvention can used, for exanple for treatin

mgredmts/ ot ther epnosite rstglevm@ﬁﬂy thasi¢ ito\giffiiss dhiveels the whele xerogel or film,
| r e
bcforedt'h‘%gg;e I%ieagfggﬂﬁvé t}f%osuPI?HﬁcﬂﬂgtnFHdgm‘ﬂ (B3 Rland )°BY Wmbining these
types aff @phetbacswe m@edlem:t G‘ag ddD}, oo vy pembinig mintatactive ogeslients applied
.n t Ll

accordgﬁx ﬁgﬁ? e }g g’ﬂ%e 1}1&% lrtngn wi :%/ &"{;ﬁ? gr}agaeg#eﬁ;ast 1¥%orgora%? uﬁtg the xerogel or
film i@l rslead&inesie dan Bepakdiand cmtrctll&é active ingredient,

whenever controlled or fast release is desired, for

EiXQ Tﬁéf@rr&b embbdifRde thﬁainvéiﬁingﬁ,llayesOfo the tusv eofi @1 gék?@ir}e BYsem or a

i mplants. |1 f enpugh for exa
rehydrmeﬁahm Dot R e H5 S is%@ %%&f SR RBRety
t he place of use the deliver tem cospetic
arpgpther Resdkrees crThogimaa e KT Osye ?‘ﬁ%topﬁ?lseéf’sg Bfelpey system or a
rehydﬂa&u%emew sfstdin Ba PAdsRBNQE dbdtRbaniee 8 meEitAnient.
herw se 1t can be reconstituted with water or other

ﬂdﬁgﬂﬁt' Sre?éﬂ'édtén%ﬁm%ft HeSndRitoh GARO B ﬁ@%@@f 8 dehvery system or a
advant age of delivery systemfor cosnmetic and

rehydmtsdi dediverys eystint aF rablrapdsitianhas desstibed abgvet frs fbwewfa.@ﬂlre of a
medlcamentqﬁ {re tw&u%d? %&gl @éﬁfﬁgsn%clﬁg 31 %(e%sés%%qld?ggg%s o%g mucosa. It

exa el ns. ver emfor co
also raﬁtéd ra ﬁ’&thodaif tm&ng)bfbaﬂldsahihﬁ dmpaiekgmcpfao desssen ind/brediseases of a

i nve t|on f.or a rogel initia fter onta
muco%?mbtyr? FHpisisties g@a ‘{ﬁ‘ﬁ/%l‘f et %é“s?’é@“!‘fdrﬂe KerY &¥3 ?/TB or 2 composition as
describddHhggd ent concentration into the surroundi ng agueous
medium at a controlled rate. Because of the locally

ARRMIcBhAPRAL&Y 6ABE I RELbY Brel ﬂa&s(ﬁmr@rwal dued asrhinaMedeutical and
active ingredi ent concentration is mnuch
cosmetic use, they are not limited to that application and may also be designed for any industrial
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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hi gher than a concentration achi eved after rel ease of
active ingredients, which were incorporated into the
woersgeles Fig. 1 A and B). Therefore | ower anoP@it/EPmD5/002261
appl i ed active ingredi entslare necessary and nateri al
costs can be reduced. Another inportant aspect of the
resented invention is the possibiljty of, controll ed
cepeiagly; thenresent §1venidqn, \Pémiefyg dfl%th?‘lﬁ*, anghequppagitions of the present
. appl j.edy.on [ X f i/C :
inventBAP o0 o0 Pl Blof LRhadhy EiRARs g ppTbaliilyZRofRhy to actve
ingrediestsybitasiso tohmrye akenaichli vempogdeds emrterial ihatcfs desired to be applied,
. applied op the opposite side of the xerogel or film
admmlé{%éﬁdr‘gl% ed at a controlled slowrate. Active
i ngredi ents on the opposite side initially hayve

. t
These mrethads rase ghlyt meanitip be lutegae ad arg nef lipaing Q%pwenﬂy they
canbe%srl Je‘{égﬁgog _ml)&‘itfﬁ%%&edé#éioundi ng nedium (Fig. 1 A and

i NIFAg ese types of applied active

ingredients (Fig. .1l ar,.by. c I 0l j '
RIS bbbt B Pl BT Np B LT bt syoms
and cdnmPORIHonS RoMipkiBin@ Gutly Aelivigy Ssdtans sayrisemploged Bothnincanimals and in
the xerogel or filmthe rel ease kinetic can be varied
humangnd controlled. In a preferred enbodi nent the
invention relates to the use of a delivery systemor a .
Tlehyetsatliy ofehé \peespnisinyertinnois Blustertpd hutineot liagited, by the following
escri bed above for cosnetic treatnment. In another
exmnﬁ%?eferred embodi ment the invention relates to the use
of a delivery systemor a rehydrated delivery system
M refersapgsodiet peThaE TR BEPISBC LG TE 1 Gk et . | n
anot her preferred enbodi nent the invention relates to
the use of a delivery systemor a rehydrated delivery
systemor a conposition as descri bed above for the
Sumnumy of Figuwresawd Drawbdiscanent for treati ng wounds, skin
di seases, ocul ar di seases and/ or di seases of a mnucosa.
Fig. & Seheneltiatitiasttation ofetlbad vodystof eativeripgvasiiends frogkdalivery systems
. di seases, ocul ar di seases and/ or disease f a. asa
obtainghlc B he S Sighe e i) SR B L R RTEG I0e foce to face
i | i i | b QN i ' nd of proteins
it S RUEEY LSOO AP o Al thodietoyend of
incorppeatdd iatd axérpgeleirifilmuB).ed for pharmaceuti cal and
cosnetic use, they are not limted to that application
Rigd Ry 18l spl bpladémi-giad-foanmulation | mdsstoringdd u€s, wmhedmoplets) on
defined application of stabjlized conpounds and

| . .
hydfomléflﬁ:@l%osé ﬁie&gﬁ]e P b@@ﬁ Wte ke g ag@s@éaqur{plaggﬁggg@ factor 10x)
OfPar%gsoté?’?ﬁ%klé%gﬂ%ﬁg tics is warranted or

'y, the present invention, nanely the

t o nd conposi ti-ons t | '
B 3000 R s PE R Pl Bion i B TAEEh SURYENRIGRR o088, The dry
produétQlefPPlckuré POwas tdhyerakdtowrE ipard watetl ndikisodissolation of the colour and the
chem cal conpound or material that is desired .t ,]Ee
rehydeaipn oEthe xgtgchves eoaiiorse optieally afieed d (ebtpigael St arclparly defined
meant..to0 be illustrative and are not limting.
patterna:gnv§%18{?é ntly they

Fig. 4: Release of th Erythropoietin monomer from different products. A: printed xerogel

placed face to face with the release side to the membrane, B: printed xerogel placed visa versa,

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

Fig. 5: Release of rth 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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can be subjected to any nodification desired. The
delivery systens obtai nable according to the

w0 poosgd6oms as wel | as rehydrated systens and PCT/EP2005/002261
conposi tions conprising suéh delivery systens may be
enployed both in animals and in humans. The
vers |I|t%$of t he present invention is illustrated,

oS DISTRAGED gelsyof; sropley Math Fgo edeftppie §-SGF) (right) released from
f [ e c e .
o SRS, ey or g 0B LI i . 1
formulatiods e GRECBE foinulstiona0i dmg difee HH G dsR tom yudten®. 5&0 Bihoars of release.
i ngredients fromdelivery systens obtainable by the

Wi, M dA picatdh@e iof\eepiinted filinhprobustereatell aseshplicitivd 67, 5 pl placebo-
printed side face to face wth the rel ease_ side (ﬁ?

colouvf%ral%weédl(spsnssci indo 26 rbilientets) enahydepethpiceinlgsefilm
proteins incorporated into a xerogel or film(B). Fig.
2: 10 m placebo-col our-fornulation was printed (25 nl
dropl ets) on hydroxyethyl cel | ul ose xerogel. Photos
Examydeése t aken under a microscope (nmagnification factor
10x) of parts of the printed patterns. Fig. 3: 20 m
The fllag@tpoegarhples -iflostrad akd Qfventisn dNir@dn@limiting embodiments of the
ethylcellulose xerogels. The dry product (left
invenfipr tlaigd. was rehydrated with pure water and the
di ssolution of the colour and the rehydration of the
xerogel was nonitored optically after 3 h (right
picture). Still a clearly defined pattern is visible.
Eixgmpl:1 Rel ease of rh Erythropoietin nononer from
di fferent products. A printed xerogel placed face to

eslewtd Derifyahe eblﬂﬁﬂl%dsd;ﬁealtdppéii@ndéﬁﬁ'q&@dlﬁats Bepitied biyaHe presented

xerogel placed visa versa, C xerog4r
methqdrplagsbpzpolapripmrdation was pringedpmdi WPiéﬁQgﬁllSaced i nto
the release cell. Fig. 5 Release of rh G CSF nononer

Kkmnw@hﬁﬂef&wwobﬁ®am@bspﬂﬂwdpr|nted xerogel pl aced
face to face with the rel ease side to the nenbrane, C
xer ogwdrosei t h i ncorpor% ed protein, D. protein solution
placed into the release cell.Fig. 6: SDS-PAGE gels of

sanpbesytdlidindpo (A ef¢y or G SCF (right) released from
xerogel s, which were prepared according to the

pres %egbg@tgbod 01 o@r ker, E: Epo formulation, G
ormul ation, ‘0. drug free HEC, 0.5 to 6: after

0.5 §Qﬁ%g | ease. Fig. 7: Appearance of a
prln%e89¥ nw%?%’d%g created by application of 7,5 m

pl ac for ion (dispensed into 25 nl
dr op?@% ata ox@Lt hyl cel I ul ose film Exanples

Xerogels were prepared from hydrogels containing 2% gelling agent (methyl-cellulose,
ethylcellulose, 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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The follow ng exanples illustrate the invention and
are non-limting enbodi nents of the invention clained.
wez@spsesd | n order to verify the controll ed opeT/ER1005/002261
appear ance of products prepared by the presented
met hod a pl acebo-col our-fornul ati on was printed on
j ffe)r t xerogels. Conposition of the solution to be
?F‘f"ﬁfé?q sucrose 5 % phenyl al ani ne 2 % pol ysorbate 80
0,01. % car boxyfl uorescein g.s. aqua purificata 20 nl~
Bigaply fher edtispbppneannes ehpiogfuetsguhish doffierainthe grintsl droplet sizes,
was egﬁ*létbﬁ‘g agent (nethyl-cellul ose, ethylcellulose,
yacr yI ate or hydroxet hyl cel |l ul ose) by
g eez 1% ﬁ%‘%ﬁEGSObt |ned ﬂ?gels h%d arﬁlqagtegngéd on a

hydroﬂ&@ﬁﬁbﬂhﬁ@de%‘fog‘e@ ([B'fBTﬂ})]zﬁféd @ébo\f(ﬁﬁg @ W@q) i ﬂ)ﬁgwmg pattern: 20 x

dropl ets of 25 nl | etS were placed 1nm apa
10 dranlepn lemenapsetizom sackuothar. lﬂrf)hletstfZG nk weee pirintpd & tmm in succession

. S S The roduct was .dri
i the sl "B ERS G i e B a8 g oS spebiict R prbted product
were driedeinshepsn wi 203Crovenighp@ecdraing .t laniglan).and was hel d

there for 14 hours). All products showed defined

Bailf ptdtRiclsFhitbwed dBRVRI beerRd.i Th€pplied droplets d1 mot rehydrate the
hydr oxyet hyl cel | ul osexer ogel, products created

xerogglghbpt Yenmege smakht dryi dots. Mer dlf&q@mwaine appliedd day edom cmze was visible

1ndep§1é1§§tg\gﬁeqﬂgr&5 rﬁ]ﬁ%rlgﬁgaopig}g V\fe:reD %Hpi ?g}%&@?%sdrggﬂ cg%s)a;ct)n on tc}le same spot
or wh@tﬁéﬁla@ﬁ&i@b&tiﬁﬁdﬂj Wwerepainted thil @thé §ahe gipear ance of
IC

product s, differ in the printed droplet sizes,
was eval uated. 20 m pl acebo-col our-formul ation (from
exanple 1) was printed on a hydroxyethyl cel | ul ose

Fﬁﬁ; I (prepared according to exanple 1) in the
OW ng pattern 20 x 10 droplets, 1mmapart from
wer e r:nt d fq¥

ti
TR 2eRbaClroih B Lygbebich 85 B B Ct OB Gt and vacunm
dried MROELHES fothe Prebdiled MEBDI) Was ehabigsed. On. The printed
products were dried in vacuum at 200C over ni ght

PRALOS $lbdtBo FOrnAHAMEH @ccbrdinB9s Bx A6 Y Chis W
Ftefﬂs %he aaﬁ |é%cdr88?ets ﬁg not ER@?%?Q&@H&E%nnwdﬁnu
times memo;gasg),n ass il mddtss(ata:Iordldg o cixangple &Baod |Iﬂdth!yle¢1hﬂzosenpolyacrylate
BOR et Telidosd Lrofd Y508
or hydroXyethylcellulose xerogels ?prepare AcCor ing 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 GmbH&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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i ndependent whether 25 nl large droplets were applied
four tinmes in succession on the sanme spot or whether

WO 2009084660 opl ets (50 nl) were printed tw ce onPCTEPRaN®2261
spot. Exanple 3 The residu@ noisture of active
ingredient free and printed xerogels (printed and
vacuum dri ed according toB%?e fresented met hod) was
eval uated. 20 nl of place bebt mul at i on (according to

exanple | but wthout colour) \AW ‘tinmes
. in succes$ion as 25 resideabmioisture@elor di ng t o [exanpl e
2) on net qul cellulose, polyacrylate or
matpgiak oxyet hyhetdle ingrsdientdreegel s ppinehixewgelccor|di ng to

exanpl e 1). The products werle dried in vacuum

(according to ex&‘i’Fﬁg%‘ 1). Baoth active ingredignt free
and printed xerogels showed!l ow residual—npistiures
polyketylwen 0,5% and 1L.2% (m m independ‘éﬁt on the used
xer ogel nixteri al (Tabel 1). [No significant incfrease in
methgséltlliede noi sture 0,9 printed product&3due to the
printing and drying step wag detected. The resj dual
ethylddiiglogee Was detecd,pd by coyl onetric0,9
Karl - Fi scher-titration (KF 373, Metrohm GrbH&Co,
D-Frtderstadi). sanpl e preparation was done unde
nitrogen in a glove box. Table 1 bel ow shows the
esr'i?ﬂ(;ggl noi sture (%9 of active ingredient free and
%ﬂ ed xerogels, prepared according to the presented

t.hod. Tabel. .1 anple 4 For ill ' _
B a8 e R Gap hbitgt Tt Rids Sty pifebo-colour products
and tHR! SRRy CpAEndY SFuRt Sandsles {dissobpioncaid fisafimtian aofctke colour and
of the Sanples (dissolutjon and distribution of the
rehydretidmaf thamdrageDyers amoniterask t he xer ogel ) was noni t or ed.

20 m col our-pl acebo-fornul ation (according to exanple
1) pivaslopr-phatetsb-fonmaktioh (acopstieg to exsumple jLyweasipyinted i 25 nl droplets

succession ,(accordi.ng, to ex e 2 l.cel
four B Ry TR S BT B BB A et
xerogdl§ é}?ﬁéﬁ%@h Gcdording 6 eﬂﬁlﬁgléclt).s THE hodiitisegere firiéddn wavuum (according to
(la cording to exanple 1). Pure water .in such a

example AN tRury water iin swihisr pragtiems it was Besendn g&el}ydggeb bgfore preparation of

t f,.ih Lgal
B e
d L1 f.th | f.ast 4 . e
BeSxdRuRn PenE<ins PBE SRBLRS YRS KPS ot Red s bfiing of e gplour within
the x%%%g élgﬁrz%égrw%@ Gufehidin® sonaBn TRk t @beitoredt optizklly.. A localized

di ssol ution of the applied col our qots V\&S
dissolatibn evdhenapilied! celobul dye WS gachgvedngn ethylcellulose (Fig. 3) and

i RAFABE Bl 5SS R 5 9ms Wtc mtri

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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were clearly visible for several hours (in Fig. 3
after 3 hours). Throughout the contact with water the
wabagwsof the xerogel s was rehydrated very fRSI/EP2005/002261
| eading to a gelled | ayer, 2&hi ch entrapped the applied
col our dots. Even after 15 m nutes of rehydration
n le,. cl defined col qur dots were visible on
@W’(ﬁ#"&)@? erﬁﬂhét&nitﬂl §&En%dr ogel . Later on the
entrapped col our diffused slowy into the surroundi ng
hydr 8¢éPseand forned a honogéh@@g Bydrogel . Exanple 5
This exanple illustrates the fast and control |l ed
r el ephenylalaghe ¢ of products QoePaged by the presented
met hod. The follow ng fornmulation (pH 7,4) was printed
on hydiysapetet8ol cel | ul ose xer®ged suConposition of the
solution to be printed: sucrose 0,001 g phenyl al ani ne
0, OOHEsythQbYRah PR en &R0, 008h M 1h Erythropoietin
(2,4 /n1)b20 n?@Xeﬁ%géPs wer e pPepared from
s
PRl L0818l HRiBRF 4 Wing apentby freergrdrying. The
obtairedcaeragels hadalighetendf Z;cmand 2Meight 663 muh.20 pnlrfomnslatlon was dispensed

. ' ed,i.n 800 25 nl d 0 dropl ets, were

ito 0 2R B SRS Ehe HPPISTh e RIAGh o PR 0 B GheT g patern of 20

x 10 dQpREORIuetitndsQH 'subdeBRSn.| TheSHEREP BioAbet \%kedﬁéd B ®fuum at 20°C over
product was dried in vacuum at 20C over

night (pressyrauves welscedeiuidedsteps Withis ogie dyour ti 0, ﬁDh ndaate ahdwas held there for
14h08f 01 nbar and was held there for 14 hours). The
rél'ease kinetic of the applied rh Erythropoietin (Epo)

B s SRR st I GUGY ORI Bes ) BaneAly: am rohydiated

xerog8D Rirb@Jtes célﬁﬂ@seré%bﬁ%sﬁeﬁlﬁfdne i Wé:rrﬁgé’ ik éﬂ&%ﬁén@&ﬁﬁrﬁq{fgs monitored

tenperature. Printed xerogels plac into
in a rededsk thf@ seiverpl hdves achobmddmpcnatlm r?rmterdbxe‘ragﬂés weref fdaeed into the cell
once 2 lngnbr% ﬁéll ce in the d
Bih oL peplizd e P’oﬂ ey ot {1 RpmpFaney Byreri Rl Ayand once in

the oﬁpB@it@%iP&hbH‘%éﬁpehHﬁnﬂB)’ A1R6¥edifnine be tﬁ%@ﬁﬁteﬁtdth&\"dw‘products were
pure water in such quantity as was present in

rehydeajadt wiile putsevalepinf W@b g@almty iaf g/as Presensan élmwhy@ogab rlveMe freeze-drying.

n in the rel & dium was detecte

The solSebRbR B oY 2Ry s PobPgt i A elies MedhlR, BRLGELTRed oy sB-
Chroﬂsata@apma@arr@eﬁﬁ@csﬁmbﬁd in Fig. 4. Reproducible release
kinetics were achieved, whereby the release rate could

8e irdlEdsH Qdi‘&@fés aYe futé%n@éd i%rFlgt 4. RerRbddctie "i‘él@isb §Ghetics were achieved,
proteins on the xerogel relative to the rel ease

whereyp dheimledse ratgecoptd he enfluceeasigly thsi ertentatnpdfathe dippbat ptoteins on the

xerogélhreelative 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 visa versa into the release cell, had to diffuse through the whole rehydrated

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

Example 6

The release of th Epo from products prepared by the presented method (according to
example 5) was compared with the dissolution of rh 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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menbrane a fast release into the rel ease nmedi um was

achi eved, whereby proteins from xerogels, that were
wW@k@smshesd sa versa into the rel ease cell, had POI/EP2005/002261

di ffuse through the whol e 2¢hydrated xerogel and were

rel ease much slower (Fig. 1). Exanple 6 The rel ease of

exampl o PR KPR EaR RBIETIT e AP RN FRagRLe ) and 4 xerogel with
incorpbir$ee biﬁtélﬁ'@ V\)ﬁ{ r1h{én{5€§’wei‘%1§&d‘@% th@ﬁegéa%’ cal sch W?xte%@onstituted with

Xer og ch was”in solution. rel ease
pure yater m &uChmanutﬁy ab vamprésentdinfthe hpdroggd rbethre tieezd-tryingg ff oa experiment

D = {iflei s Rfof ST h et Ban il P8 Soplifed gt sssumption, tat al

apphe(dap@wild dfp1éte xR ved notHhl thé %&@k%g&%&%@ esﬁtmﬁrht 0,1 mm thin
B, according to exanple 5) and a xerogel wt

layer. ﬂ?i@crels@ﬁeéqn@ﬂlcp pbtheidiff¢renipupiuntnivere)detosted apdaoeepresamtad in Fig. 4.
the release cell and were reconstituted with pure
Wt adifferants reddnsewatag iveye asusad bypthe stfference ithdiffystbnodetance into the

be e freeze-dr . .For e riment D, a protein
releas dp i i Al o RO B D B prateips. st Spgelh.oyhich were placed
with the Rl 4s8 §ida B AR witt ﬂh@tme%lgral?eo@ ' Ezgi e @E@t‘té@t H‘l’fﬁ@foﬁtcﬁ’stance (Fig.

are dissolved not in whol e xerogel vol une, but
1 A).aAdtet whydration Ithe enpphadn eirwmetem the rxetdgeb locfalllyh&rmed a very high

conceg{r:fiteg Qr&ﬁnﬁlpsrogq ?q%él? é(}fﬁ Elédet i trar%gt gl c‘;&grgfeggﬁg ggkfﬂbsﬁd @%@y from the

h1ghl}dvifs&ﬁfs%@c throwptdih inkkhBndlingd EHRGElehst Bedilif). TRERFSS sample A showed
medi um and concentration of the applied proteins.

the faﬁestnteé@sq éattggev@ fagter éhalmeedlﬁusz@edaw fromt the qoabendgated solution of
sampl% lgeaﬁl%éet J?Sf uaga?nrpvi% gltécp] ?eﬁ'%;p X & ?@1 s?rdﬂltrgugh the hydrogel and

therefb&hylﬂfvwdl sioweh eclagye! fa6sd, GIe@éHyetn@s Qhe td'iﬂus?!@’[ @@#dnce from the printed
locally forned a very hi gh concentrated protein

xerogely Whichgvasidaced pyyay fonhienel saﬁ@ meghinmithe lasigestabl e
di ffused away fromthe highly viscous gel through the
reerbrlease fiom all prastucis|versghittusion controtiedrlaftbe Elighpplot all data formed
d the fastest rel ease rate, even faster than the
Sumg%hﬁ¥€5|on rate fromthe concentrated sol ution of
sanple D. The proteins in sanple B and C had to
di ffuse out of or through the hydrogel and therefore
showed sl ower rel ease rates. Hereby was the diffusion
g¥@trlade fromthe printed xerogel, which was placed
away fromthe rel ease medium the |ongest. The rel ease
f htsmxamlplqoarmcthst ikds algp frossiblerto quint Kquit¢ eehsitive priteins, for example

I L@ t ht I
wh G-GHP LSRR Cont Syl Fretly 8 Sibecsnil 15 HEFRREA Mmethod and
releasél thehf—‘wﬁﬁ lél?ihsit kitRtipr Dheprb8uctd Qére@f%f@é@adcbrdﬁl@%’%xample 5.
(Granul ocyte Colony Stinulating Factor), on xerogels

Wolpoliten Bf £ 88kuGEn [ 29 %&g&inft@d:ease themwith a fast

kinetic. The products were prepared according to

exang|Cose- 0,001 g
phenylalanine 0,0004 ¢
polysorbate 80 0,002 pnl

rh G-CSF (4,2 mg/ml) 20 ul

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

sucrose 0,001 g phenyl al ani ne 0, 0004 g pol ysorbate 80
wO2@8a84850 rh G CSF (4,2 nmg/m ) 20 m The r el eaBE&I/EP2005/002261

ki netic of the applied rh @& CSF nonomer from

rehydrated xerogel, through a cellul ose acetate

nenbrang@into pure water was nonitored in a rel ease

the expgjipeptihe dryproguets wergeshydiated with pye veaderdp snchheuangitysgs was present
] e . . .
i thel BRI S PORnP R0 ha 186 ORLMARHS, PR, BB Sndddhide i the release
mediwg was detected vl ISERE€hfoeaperaphyrifteAflefindd tinhes. begi nni ng

of the experinent the dry products were rehydrated with

[ihe ecleadeekinttivssate prepantetlith Figss (A HasteRpidubibld Rfease kinetics were

. hydrogel before freeze-drying. The concentration of

achieyade protein nononer in the rel ease nedi um was detected

by SE- Chromat ography after defined tinmes. The rel ease

kinetics are presented in Fig. 5 (A Fast reproducible

rel ease kinetics were achi eved. Exanple 8 The rel ease

&fkample@ CSF from products prepared by the presented

nmet hod (according to exanple 7) was conpared with the

The selbasei afirhd@@-OSF fofaSirodindis plepuRd Bynge 'iefeaieddnéthb® (cording to

erQgel or which was in solution. The release of )

exam@f: eVRS RHBRFRY ity Her dissalvitanepbh Ge Btuwhish wag inegrpozated into a

xerog&%r!v&ﬂi&?ﬁaéﬁl%ﬁhﬁpﬁenbf ane into pure water was

monitored 1n a release cell for several hours. Printed

150 S9EL2 ORI by PP o BOATRL el s s

membpdiRCigth pieowitbiewae nfasiOredeinl a relO8Y ¥R FSr QRN HoliksUPEifted xerogels
e

W th pure water in such quantity as was present in th
(expempanioyctocpiing © examplec g sgerogad wikiveetiparated Potein (experiment C)

' | ALg f t ratign. .t hat was . .
were BEPAET, S8 KIRD e, Thed DS R Ak il WG sch iy o
was ppesedteinnthel hyptogebbefbore fibevealryiad. Rot etperitdeat Whelpeotein solution with a
xer pgel  vol une, ina0,1 mthin_|ayer. The

t
conceqtEgtioRs dhat Was ?aé%uq%fsd tFn dhe pevEHiopr Bt @llsanplied protein droplets are
dissol ¢&t Iﬁﬁgﬁgle( dle ééf%)gelmﬁngé,.fbfu{sfél (?,1 Gﬁh?ﬁg\ﬁ@feﬁtﬂf& r%ﬁ%?e kinetics of the
y the di | i St nt o

cause erence’in usi on ance i
differanh praodetts asee detaited(RigdS)concent rati on of the applied
proteins. Printed xerogels, which were placed with the

Thd diffierti @R ttest Wefcagisdd by thd iR eRYeaMediffgidntdi®ance into the
shortest diffusion distance (A). After rehydration the
release, gieflivay apd spnosniating efifle ppplingeprofeyrsa Pripterlotenegels whighywere placed

ith 11 r ' . Qn t €:0p s .
it L S BEARTLEE L BEAR ASNHATYIER: oo e ).
After reblydusion rthd epplzdedroplets on the xerogel locally formed a very high concentrated
protein solution next to the membrane. Therefore sample A showed the fastest release rate, even
faster than the diffusion rate from the concentrated solution of sample D. The proteins in sample

C had to diffuse 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 g



10

15

20

25

30

faster than the diffusion rate fromthe concentrated
solution of sanple D. The proteins in sanple C had to
waledosswsout of the hydrogel and therefore shoR&dEP2005/002261
sl ower rel ease rates. Exanpbe 9 This exanpl e
illustrates the stability of proteins rel eased from
products prepared by the presented nethod. The
foll B%yﬁ%‘%f‘@%ul ations V\%Bgz pHlnt ed on
hydr oxyet hyl cel | ul ose xerogels. Conposition of the
sol uth Brythroppietiz (44 mgimbe %}i nt &: sucrose 0,001 g
phenyl al ani ne 0, 0004 gpol ysorbate 80 0,002 m rh
Epyphsitipn o€ thersolugion 2ripHM,)) @ be prin®dnposi ti on of the
solution 2 (pH 4,0) to be printed: sucrose 0,001 g
phenyicadbseni ne 0, 0004 g p@b@kogbate 80 0,002 m rh
GCSF (4,2 ng/mM) 20 m Xerogels were prepared from
hydr plgglytal@&ting ai ni ng 2% @ebdd4 gg agent by
freeze-drying. The obtai ned xerogels had a di aneter of

2 cmp@lgsbrBatB@Ooht of 3 napoR0, fornul ation was
di spensed into 400 50 nl dropruets. The droplets were

pl ac%@gwh{g{%[om eag) other on a pattern of 20 x

10 droplets two S in succession. The rel ease of

tej th I fterent, products,t hrough a .
RefeElscua® RRsbIAR 0 D ERbs BRRGHEHE 2ol vt by frcze-drying. The
obtaing®Refogels thad B diari@tesFecrk @hd a helghSeVERM. 20qUrSrmulk¥on was dispensed
rel eased sol utions were anal ysed for protein stability

into 499, S&phdrontgts. Theelrapess prorplgedds] smoapart fomyeachodeson a pattern of 20
x 10 %@%gwggnﬁaﬁg&re&&her mul timers or aggregates were
ect ed.

e rel eased sanpl es contained only native

otein. ampl e, 10 St orage stahili of, proteins
B0 ke o e Bt BRAGuEOds biofih B 5SS paete membrane
into pGRY WhiBF Jwa8 GE&HiRrdiint £ rdl&iRe RER FONIREralBbBRd THE $eleased solutions were
noni t ored. Products were Er epared according to exanple

analysgd dor rpteirstallityhyeSIS-ddelt.s were anal ysed directly
after production and after storage for 9 nonths at 8C
Hhel SIRCPARHS igdlsabhavweids baly emofiorabd bpmdsg uot dinfetst Bighed multimers or
by Karl-Fisc -Titration).did not exceed 1% (stored
sgeregHEsiiep JESRES. T s ipohianbis spultied SSEGRE PNt ho.
Protein stability (detected by

Example 10

Storage stability of proteins printed on PE-foil (as a model system for a dry film carrier)
according to the presented method was monitored. Products were 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-Titration) 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).



SEC- HPLC) was very good directly after production and

t hroughout storage. Less than 2% of diners, nmultiners
wanwsaggsegat es were formed in the products stPCEEPADS/002261

8C or 25C. No higher aggregates (detected by SDS-PAGE)

were fornmed. The protein nononmer content (% in

sanpl es, prepared according to the presented nethod,

t hroughout storage. SPT stands for an aqueous sol ution

cont ai ni ng 5% sucrose, 2% phenyl al ani ne and

0, 01%0l ysorbate 80. SPT stkhles2 f or an aqueous

sol ution containing 5% sucrose and 0, 01%°ol ysorbate 80

is shown in Tahle 2 bel ow. CoResteiymbhamsr (¥§ gi ven as

(wWwv).Table 2 Hxanple 11 In order to verify the

storag@tieaimoih) i ty efarprf nted film prioducts| prgpafedgby [ 9
the presented nethod a col oured fagrmul atf on was

printed [on. ge@ry fgol M NGYG I X- 0 nof tie
Epo $@pygtiorl to be pr]i nt ed: " Suct 02285 %@g;enyl al anijn 993 g 04

pol ysortatigogu 0,05 O ot y erta
purl ficat m Frl nsb%gégrje p?% arne gb;‘iro U%@]dr bgel s 98,2
\Ul a—tt 5SS 1 nny coftatrig—5% agent
G-C§ ¥$H_oxet%y?@l I :?Pé;e by a g%f‘yl na.& %‘ia ng%l9dry
| rixes Wwere cut intol pieceg of 6r‘n9 5 m
pl acebo-{c@Potr f §ful lati on has di sp@8ded into 300 99,2
droplets of 25inl. The droplets were placed onla
pattern of 15 x 10 droplets two tinmes in succession,
whereby the droplet rows were placed 1mm apart from
&aampletiier. Al products showed defined patterns. The
applied droplets did not rehydrate or warp the fil s,

D brdee to®eriniiel optichleqiidly debiifRd. fildl ﬁrd@lﬁ&t% ﬁé}ﬁﬂréﬂsbﬂ the presented
Net hod of producing a delive an%Wéfystem or nedical

methoghapapured Eyppationseasduinind; mgnattisr and at | east
one active ingredient char acterized by follow ng
Sompssition pf hesphationdo be piinfed:d wherein at | east one
active ingredient is dissolved or dispersed (ii)
opti suvabdey sterilising the liquid (iii) preparing and
optionally sterilizing a dry xerogel or filmcarrier
(i V) plegeglatadige m crodregpl ets of the liquid according to
steps (1) or, if applicable, (ii) to at |east one

surfg&?s(ﬁ,[,@caggf a (dfyoxerogel or filmecarrier obtained
froms (iii)

carboxyfluorescein q.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.



(v) optionally repeating step (iv) at |east one tine,
and (vi) optionally repeating steps (i) to (v) with a
wo @aioghes®nt ai ni ng anot her active ingredi ent apCT/BR®D5/002261
one time (vii) vacuumdryin§ or freeze-drying the
system obt ai ned by above steps. 2. Method of producing
a delivery systemfor nedical and/or cosnetic use
conpr|5|ng a carrier and aClaiBMst one active
%1ed|ent according to claim1, characterized by
Odwﬁwgr@uepg a (1¢lgvepy @wemn@r atnddlcquluaddm eosetiaise comprising a
redi i,S_di,sso r dis ersed
oS! o R by i PP ERY R B oy SRR g
and ptlonall lizin dry xerogel_ or film
car arertarw ctfwh@f% & ?Q?ﬁtr%’ﬁl agiixe Peredirnt i ‘Hﬁﬁoé"ed or dispersed
according to stes or, if applicable, (ii) to at
| eadil) enfonslly stee Slagé?& ligpuicy dry xerogel or film
carrier obtained fromstep (iii) (v) optionally
r epdad) iprepaging pnd pptjonally serbizingnalry kemogelawdilindayrier
optionally repeating steps (i) to (v) with aliquid
cont(a) applgingnoictelropets io¥ éhei liygiideaticordingto stqm{) oonid applivable, (ii) to

(vii).vacuum in reeze g the sy

obt &t I78d gy s ey %é%éryzqug@ w%f'élnb?arﬁ?rom@p?fgham step (i)
delivery system for nedical and/or cosnetic use

conp¥) itiegally reppating stepdv)at 19agiane tipge a8ét i ve

i ngredient according to claim1l or 2 characterized by

f ol 1(eM qrglogalépgepe@tn)g tepp A hy (9 Wwithua diquik centaingng another active

| east o i ve | ﬁgﬁedl ent is dissolved or dispersed;
(i )m%(? F’i’tl qaﬁgm{e §i qui d; (iii) prepari ng and
sterilizin dry xero or |Imcar i er;
app|<wh@cm%erdaﬂms oF Besotryned ??Xféﬁna ohta fiéw%o‘(eost@isep
(i) to at least onesurface area of a xer ogel or
Methed cefr producing aadelvaryt e tiep nadical an(lzo; copnetimusd gomprising a

Ja%@&%drﬁg 186E8nd %é@ﬁlg qgl%xjgggﬁ‘}( ?%%8@61{% {\%eclemi%? g, %ﬂ#zlic)ct‘%rllzgd by following

opt 1 onal repea
slqm ai ni ng anot her active ingredient at |east one
time; (vii) vacuumdrying or freezedrying the system

obt gi)peshatitg aliqUR] WhérBin. at foast\ichefviae RIIEHNN S dissoRRY o@fhspersed
cl ai s to 3, characterized in that the dry xerogel

car r4i£s tio%alngtgﬁﬁ%ﬁ% acg%lm/dr ogel by freeze-drying

proces rding to any of clains 1 to

?or (RBRANL ARE bbbl el kAR calfer
E gg&’é’i Rjgmg ﬁ’g‘;’ﬁ%‘%@ts %t h%g&fﬁgﬂ%cgpr(ﬂac s u[rg rpé r@ %E’f if '&m%l(}cﬁ,ple, (i) to

1 t at Rastonak@AR A &est d diyxbRfgel QEIA dari& dMhePfrorhisteP (iii)
(v) optionally repeating step (iv) at least one time, and

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

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

Method of producing a delivery system for medical and/or cosmetic use comprising a
carrier and at least one active ingredient according to claim 1 or 2 characterized by
following steps: (i) preparing a liquid wherein at least one active ingredient is dissolved or
dispersed; (ii) sterilising the liquid; (iii) preparing and sterilizing a dry xerogel or film

carrier; (iv) applying microdroplets of the liquid according to step (ii) to at least one



10.

carrier contains one or nore swell able, dissolvable or
erodabl e polyners. 7. Method according to any of claim

wda 2a06/08465€ har act eri zed in that the gel -form ngPEEERIORD02261

of the dry xerogel or film2¢arrier is selected from
pol ysaccharides, |ike alginates, pectins, carrageenans

QirfatM4BRANF S g F]d?r%p ot LARF Qﬁﬁqﬁzf ' Mlhé’cf ?rong %{E‘ﬁ ilik€v) optionally

tragacant h or xan gum collagen,
ppeantgostem Kiah a’alwstgnaieatuhe,rmldn avi) dptlonadallyl mp&a,tmg hstdpegPrto (v) with a

d.chit derivati ves, te
Fitee Sobeidnwictacbu Reigtny Eelfe? OB i (99 varestgiving or freeze-
ewlﬂ%/thex&aymro%{dlﬁear@  abék@Ylepy ! r ol i done/ vinyl acetate

copo y"EFS hi gh nol’ecul ar wei ght pol yet hyl ene glycols
' P |
f!ﬂi"iﬁyé oxyet ﬂﬁ?é;w Sﬁ’u mﬁ%@y%%%ﬁ*@%@%@%ﬁ i ?nag tlbfeC &lySxerogel carrier is

forhmedifrop a hydmgeilby fpeelzy-deyiyg pioesssagid/ or
pol ymet hacryl ates, tpolylactides, polyglycolides and

MythIThdteadihE %o and/o@rcldiflk| UtOSE chtRhdtddteldViaSthaBthe MY N@Igh carrier is
according to claim7, characterized in that the

frsmed drom aghyideesst bxlcvaporative-diyinaceriosgsess, arefeiably air-drying, vacuum-
81354% @e&@eqﬁnﬁg from cel | ul ose derivatives,
|

| ul ose, hydroxypropylcellulose

E%%m‘a’%ﬁ%f fctg? %%#ﬁ'ﬁ%?@@@ﬁf &) RRERYPIE I G 85 terogel or fim

€8ttt REENPERE GHrford RivBBARE, Rlissolvable or erodable polymers.
hydroxypropylnethylcellulose pht hal ate, cell ul ose

REBIGE £ coliRG eagay; dfrcla‘%ﬁlh]% {£6! a2 Bfized! GEBRLE gl-forming material of

m xtures there accor |ng to any
thet dry&;er«zgfdxroadﬂm caredr lmsetlcttaetd fiom palysdcehartiest hlkenslgomages, pectins,

g\a:rﬁaéﬁ@%)‘”?@gddl o &‘é{‘,aﬂ?rgﬁ %ﬂ]e n%glab%{l;‘zatﬁ’ggnar i ngl?régacanth or xanthan
Eﬁh}/ Q:bhé(ée%n eggeﬂitil’lc QafactokBannti t S0 ARERRANRh tdérl%ﬂ/ve@f chitosan and

| ai ms haracterized in that the carrier
ahltdsmad@rntamm lgbfcapl@selm pmtméwbany, ghapeamihoglyansh p@llyvmyl alcohol,

accor d 1. t characteri,zed .

XYm?’eré’%é’ka?rf ?(VWX %atp 8PP %fhl moriecular weight
ﬁM'yétﬁﬁl%ﬁe aglss&ﬁ@t ,ana/o@ubmgﬁr mofddlnt d. wdight N%bf}@?opylene glycols,
accord |n% to any of clains 1 to 11, characterized in
pelsexyetiylencc rmimfmmpé/l@eecoapbme@ﬁ ‘molyvimé adnohabmelyacrylates and/or

B R R0 L Sl s s

dratativee n1crodrop|ets are applied in a way that the
carrier essentially does not change its shape. 14.

MitdaRerRig kd glahﬁ Blehafitesizéd W tHat ttBe kdl-forming material of the dry
characterized in that the m crodropl ets "have a vol une

berogrleny falbo carrigr (ssse&ﬁct@nﬁomoceﬂulosmevques,emafsrz;bly methylcellulose,
g\éc{_rvveen @ageg]{ulolse, rhydléoﬁ(gd‘ril%gg“ﬁos‘a nB $droky erf)gylmel[}}grlcellulose sodium

carboxymethylcellulose, ethylcellulose, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, cellulose acetate succinate or ethylcellulose

succinate or mixtures thereof,

Method according to any of claims 1 to 8, characterized in that the carrier contains one or
more additional excipients like sugars, sugar alcohols, surfactants, amino acids,

antioxidants, polyethylene glycols.

Method according to any of claims 1 to 9, characterized in that the carrier has at least two

surfaces separated by edges.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

15. Method according to any of clains 1 to 14,
characterized in that the mcrodroplets in step (iv)

w@booslosios®s 1 to 2 are placed separately or w tPCT/BP1088002261

to each other or on top of 3@ach other, preferably
separately. 16. Method according to any of clainms 1 to
14, characterized in that the mcrodroplets are
applied in a way that defined spots containing at

Metotl gurerdifd i téeanyn@feclaignt 1ate 10ptohtreRrizdd .in MBbN@KE carrier has
accordi n? to any of clainms 1 to 3, characterized in

APREAXIMALE xﬁhérf@m o exlinder, ashess, g QHbF or@asHbeitni ng
anot her active ingredient are applied separately or
Mcthhd@@mldmg tooamyr obplaimp 1db klhehatacietdebpl dtas thef mi¢redroplets are

round of st referably aratelyfrom
Pl s O Eedlns st et RE AP AN BER V) o any
f clalrrslt 1 Met hod accordin a
NethoHgesoipesto SHaPLEEE 3da 1o comapetred in ﬂ%&abeom@%mplets are
[ ient are
L B e e B opl et s
I

I%@{IHOH %gcdfgmtgrl\]g tahg 8?%%121%% I%n 35,{ %ﬁag&téﬁz%h ll‘?ﬁyat (ﬂ{e ﬁ;ltc%(%gplets have a
whanabdeeveea aboutd,dh@tantd 116 uij mbmdpreﬁke&ilys bethveemplpdut Ocb mlrand 200 nl,
the m dd area of a carrier surface, |eaving an
I&%%tpxy*%fe‘iahg’r%"%%’tabofl &meaﬂ‘&qué B ound sai d surf ace
area. 20. Method according to claiml to
Mpthed eeearingdoiany oh glaimné tp il fueharasterived jo (ha) thermigregreglets in step

t t A I
@VJ cg‘rczalﬁmg [}g%rfg e Cﬂ]ﬁce sefﬁs)rgg ye@f{gﬁtx %gﬁ%%stﬁoeaglé IS%%%I 6P 5h top of each
dlhlérf preferably egpapdtelyt ant s or anti oxi dants. 21. Method
according to any of clainms 1 to 20, characterized in
Nibfhbd ccdi€l tooDﬁ% 8ctlaes I neredichiiaclefiz@l B Ma€kid microdroplets are

tide, or anot her substance potentially

gccém away that flefined|spels santaming\itleastioneantive ingyedientang obtained.
of clainms 1 to 21, characterized in that at |east one
Method eccordingdbd ey df slaims Ubtst Brbaractetiatd jor thaothe aniemdneplets of step

alln preferably a wound heal ing factor,
(Potatlail rrnre edoran gertpd soRR RIS TG to of on op
FANHOImiGRARGIHE SIS SheC TR kSUMAD & &BF M ({9 , a;?}l‘éfe"f‘éblil e@phrately from
one active ingredient, obtainable by a nmét

miccadroplay of theafingt wiind hestém (igpol angy ofIctaims 1 t@3. Met hod

of rehydrating a delivery system according to claim 23

Mbthod ccesrdingdoiany tdf alaibb d to@)phaiatierined & thaothg mhictodiaplets of step
cgntact wi th an aqueous sol.ution or ter 01S|de

¢ (CORRITNRE FEOMER APRYE, Inmedicqii 3, SRS O] plifsre; stilee than the
2 26.
Reg@déglgt@!ggpguT& BB RAnBGE QB (Y abPof U 26,

Ivery system acc to claim25,

Mgﬁoﬁla%c@rd n%S{o £1‘EJ 8fa§1§1n%f 13 fﬁ%ﬁ&ra&%ﬁzed in that the microdroplets are

applied in the middle area of a carrier surface, leaving an active ingredient- free edging

around said surface area.

Method according to claim 1 to 19, characterized in that the liquid of step (i) in claims 1
to 3 contains one or more excipients selected from sugars, sugar alcohols, surfactants,

amino acids, buffers, lyoprotectants or antioxidants.

Method according to any of claims 1 to 20, characterized in that at least one active
ingredient is a protein, peptide, RNA, DNA or another substance potentially unstable in a

formulation.



22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

active ingredient is observed . 27. Rehydrated

delivery systemaccording to claim25, wherein a slow,
wa@eousoeiesed rel ease of the active ingredi ent OPCT/EP2005/002261

ingredients is observed. 281 Conposition for cosnetic

or medi cal application on skin or on skin wounds,

conprising a delivery systemaccording to claim23 or

d, deljvery .sys (oo [ .cl.aj.m. .2 n .

M8 EGREE (F by B0 2L RRRE AR 1 (B RGeS acive
ingredient, isakdubstane, Wad pronbaetagad lgalidg, frafecidiea woun® hesihg factor,

system 29. Use of a delivery systemaccording to
engymye QY protespasy Ehlelr at ed del i very system according to

claim 24 or a conposition according to claim28 for
Delsnesystem rienmradinal apdor cesmedic wsededmméning syosrréan and at least one

oA NS s SR Bl e

cl ai,m.2 medi gament. 31. Use of a deliyery system,
MBS B Ty e ARG FEeR AECOTMGr Bt L aradiaey in that the
colBRLEBAR broliSt ihfoRBhiaBOWNR ¥R HSucosk sdlulbs 628 fi8r oR§iHE fe patient to
di'seases and/ or di seases of a nucosa. 32. Method
bedrsateddi ng to any of clainms 1 to 23 characterized in
that the mcrodroplets are applied on one or nore
Rehydfasciedeliverysysteacebtaingds bpthetthethodacdoeding yo cteian24.of
printing or spotting, preferably by piezoelectric
Rediytinkel deliveBy Sysiine fabdoadithy t61ahi I8, eitereiiMal fakt réke@sedof at least one
syringe_ punp and a hi gh-speed m cro-sol enoid val ve.
acti¥e ingradigsd) 15QRs8Yveflng to any of clains 1 to 23 or 32
characterized in that the carrier, on which the

Rehydrabah dliversssystem apqsirding fo ickait 2, ehepsin fetlon sontrollpdrelease of
thm)rt% t.han AeOC iIrlmr .egﬁg?f eb&%blg to not nore than 3Q0C
ST TR Eden O nghoiehl Teptthieds (o 3. 34, Net hod
according to any of clainms 1 to 23 or 32 t9.33 .
ComRRsHiqnelor seumsHs qragdieal éPl%‘if‘é‘P%%oPé%@rqréEﬁ VaERdfrFomprising a
deﬁ%ﬁ{jsait}eﬁpac_@bﬁﬂ)ngotfo Ah F oA %l‘[&ﬁir&te& ﬁelgvetry s}s@é’iﬁ racéJF@ing to claim

I esi noi sture preferably below 5% nore preferably
24pmidoan 204t seppatimtieyably sflemtedbfrpmbaihesivd $trip3 8dhevbe hamp, bandage,

acc}?%%i?nq? to an% of clainme 1 to 23 or 32 to 34
gafa &P COLETSHSYS 4 sterile liquid according to

ste i.i) of any of ¢lains 1 to 3 caontai ni .at | east .
U%mtp adsliveR SRk AscOrding fo daim 23 gr gichydsated BF veky sysigap according

B ) cbg}p%gﬁgn (a'&%éng to @B 9% féijl c@%xﬁéﬁi&tr&a‘%m@nﬂ! nder

aseptic conditions, reby a steri Ivery system

U%egot%g&gﬁf%%gs'yts%g% g@é@%&aﬁgtc%a&gﬂ % 3¢ atr?lwg'ftilyt{a% gielgxkegg Ig[fsée]fn according

Ctéerizedn

to lelaidiod cr@aipoBigioh @csirdifg (d ¢1hin0D8 anedicambsd s 1 to 3
IS produced by sterile filtration under aseptic

UK 841888y sykfem MBEAOEg A6 CRi 23010k ShR¥in@factelbN® medic@ment for
23 or 32 to 36 charactérized in that the sterile

treating wounds, skin diseases, ocular diseases and/or diseases of a mucosa.

Method according to any of claims ! to 23 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 high-speed micro-solenoid valve.

Method according to any of claims 1 to 23 or 32 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) any of claims 1 to 3.



34.

35.

36.

37.

38.

39.

carrier according to step (iii) of claim3 is obtained
by sterilization of the hydrogel by hot vapour or

wo adsag4eom and drying. 38. Delivery system forPerEPAS/002261
and/ or cosnetic use conpristng a dry xerogel or film
carrier and a pattern of dried mcrodroplets,
containing one or nore active ingredients. 39.
Del i very system according to claim 38, wherein the
pattern is regular.

Method according to any of claims 1 to 23 or 32 to 33 characterized in that the system is
dried in vacuum after step (iv) of any of claims 1 to 3 to lower the residual moisture

preferably below 5%, more preferably below 2%, especially preferably below 1%.

Method according to any of claims 1 to 23 or 32 to 34 characterized in that a sterile liquid
according to step (ii) of any of claims 1 to 3 containing at least one active ingredient is
applied on a sterile carrier according to step (iii) of any of claims 1 to 3 under aseptic

conditions, whereby a sterile delivery system is produced.

Method according to any of claims 1 to 23 or 32 to 35 characterized in that the sterile
liquid according to step (ii) of any of claims 1 to 3 is produced by sterile filtration under

aseptic conditions.

Method according to any of claims 1 to 23 or 32 to 36 characterized in that the sterile
carrier according to step (iii) of claim 3 is obtained by sterilization of the hydrogel by hot

vapour or radiation and drying.

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.

Delivery system according to claim 38, wherein the pattern is regular.



