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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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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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“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 carri er 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 thrat after the appliance of the
droplets there is no substantial swelling or shrinking of the carrier as a whole, i.e. there is no

substantial increase or decrease in volumeof said carrier itself.
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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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often have a negati vei nfl uefice on the swelling or
r ehgteniatusetharisehavi our of the gel. Therefore tlie
formul ation is always a conproni se between active
(iv) i nghieldioffets thieadppotttiyityand seatdteahultple avtivé imgrédienmd borone single

It is desjrable to have t separate formnmul ati ons.for

t H@f%f%’léllnbfei‘@mféw R Es‘r?ﬁéitr%é)%’i‘.‘ead[d?é‘feﬁ’}g] nongcoppAtiple and
a géeat advant age to have a act.ive ingredient deliver
sy¥

syStishephdea oy b ohnphed i dnaedvys ovilish allows the
hnephibea ACh aehed it dnedrys. sty

<Pl o ok it il € flpodit 4BR 46, 00 DL OCuCT Ve

o) o BhRLERRS 8 BRG] pid Bl R RE BothiERs WBRBHHRY feds? Kinetics

f i dnd) Mithdamie tiabyhigh corteffratidntoPactiedidlredient atlthe release side.
thereby limting the stress to the material used and
Sudd ¥)syMBihCR oPfifiefe3t EfRCIANP Tt HidhE YochRr S8 RBfAdI Or MithAddebBal active
' . active ingredients on one single xerogel or film even
ingredieritfdeliveary onfo othsn ahippseseyhentvdr definisdirelgasedunctionfoatadsive ingredients

.and.(v) which exhihits a.defined pattern of appliedc .
are des 1 R Ko ARGt oontp i Shiniies! RSl PRSP jerest as
intermedth@d brAdctafel deembMeh@bicedTla GBRARhtdnY sitabild ff nicdditBl 8r cosmetic

hydrogel after rehydration and achi eves appropriate . .
purposes; &|ge astelivpivenyistes aprordiag te Kbe dnventieon may be Aynghed into tiny pieces

' o . - acti . . i ‘ .

wtich uf MESAAEALED, Plg S48 4 A8 Sl W 858l st
for mucoBals@masabdelivary.or dernal or transdermal active

i ngredi ent delivery or for other purposes, whenever

Sostefdfiede IdesifaASsofdried hag diRhdPbédnvRalindrigdingwh products, but none

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

v)

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 forrm xerogels, yet a
controlled swelling behaviour to a hydrogel upon rehydration or a controlled active ingredient

release kinetic is not described.



are desired like for inplants for therapeutic
pur poses. Such systemis also of interest as
Wd)mtmemmd(i ate product for the rranuf acture of aP@HEPmeslwzzm

%b%ﬁ%ﬁ%t@%fwﬁ@gg%}%@ q%]%zlﬁlfqlpgﬂ ﬁt%ﬁg uble p%lymers for
1mpartulﬁg"ﬂ§£b§gy j29&111?11' AWkt phlE Ero%l? fz{cﬂ’ﬁ'?s SHAREN YRR PrédiRt enables

a suspension can then filled in an
moist wmupdlhealarhg; rfosus & Alptimgéloof ctoded viscositysald shoiwisva systained release.

et nolfg e b PR T o SR AT s iRt B3t ity
high acB@Egkddidrtlrel@hde. ASIRY E&i%rlhgreéféﬁ‘t EQHEOrﬁbr%ﬂ:@\&ﬁfd)t @@@13 not all active
remain. To overcone the |ow storage stabilit

lngredmm eoLexcipiands icamdeowsel ybhcausgedss posside hn¢qr@m)é;:lrtt§=@| Uhetween active

ny di.fferent.fo Iatl ns are cl ai dfo ex
ingrediqh, 8B BrepimtegTouior R el 430 e Gl B Y QoS active
ingredidiByort O Rdrged & ﬂ)dsﬁgle%%lﬁﬁlgaﬁ thdt heregfion.e form
xerogels, yet a controlled swelling behaviour to a

ARYArRaR! iy RQgtIig hye rx%%dg@ﬂ defcrided QHtUS)| 3,600, 264 i/ §imilar to the one
ingredi ent release kinetic is not describéd.In EP 0

mentiorBdSabR8e and s]a)Wey’dnp tshing s;]mdxamagge.l St@rlhty cfagrqmm be gained\by lseparately

sterlhsq}\g %}f?rpgs‘%hfé]lﬁie thI 135{638%195&&1 arf{e %\Qeotél srtl%rad fc;r 24 hours at

5°C to dildve 1Y @Uuke @NBRIres. FRhis) bmw@adaepéﬂmﬁe nfiRédandalyophilised. This
hydrogel of controlled viscosity and shows a sustai ned

is quite gicepvenienyeandniie Hpng hydragian i o6t he tstesilised ) enkaragp ghe risk of
h all gels it can not enable a fast and
reconta&?na}‘[‘” %111 'y hi gh act i ve ingredient release. As t he
active |

s. incor
Ayt G BEH bich B SBROHAY bl S AR e B o BBty beplaced
directlyOfntd @RSWHIRI isndeRemiidi i EP 0 533§t BeeTh@dty ¥@l storage stable product
redi ent and excasgl ent. Additionally no pattern and

enablesmg@fferpdr@se &nd ¢hn ¢ tl@malwobeecﬁaruwecmdgmgdplé?ﬁ% Diggpdggrgageous is
that twcf 5 1?%%% mcg'm eﬁisn%‘% B{b‘?taﬁ% Csorag'nggbﬁt & dﬁlﬂﬁéd g’lg%g P%ﬁ%@ and¥BRk ho defined

€ xerogel descrl
active 15%;rlaﬁnt7ﬁa3tetr& aBé fﬂrinadi Ilike b etlenReropell M@medccﬂbm’&danﬂve ingredients

same di sadvantages. Sterili, an o
this progyetas dnsipdde Higrdowrpt §1<@Px%msS%Sr?dl ?’?‘P&’lﬁ‘%&f‘%‘fﬁo iﬁd@ak)ﬁaée of forming
xerogel? ok %@E@@ﬁﬁ%ﬁp@w&@ al?cf % %tlﬁ@‘éﬁaﬁ RotBiRNSLRE 8% incorporated

r's at Cto a cellul ose to hydrate.
active ﬁgwdidny ihah megatmfbunanrmarItfstwarchffmen‘eﬂ)rmmbhtioymrﬁcbn the setgel and the

protelnos]ollthél %({ﬂﬁ‘l!l e I £ l\éﬁ\g}lg tal?eg g vay eec:n?sn% (_l#gqxr 1n1£1zﬁ re elase form the

rehydrat&d g@lt W@s’ﬁteﬂ%d é\/eﬁofmhgﬁs’cﬁéi pé@h@gﬁﬁms Watieh Bst release of some
especially soft and flexible and can conveni ently be

medicapieats8 do ¢kaas detayis givewon ke diffusion rate femche bdvydiateddrydgogel.
533 820 BlI. The dry and storage stable product enables
A dledrhatbdlyd fise oarnsdstaiand acldadei isngalined b tloautoltagepasa ctoathining film

N R G TN M T ——

solubleS¥sS kRENH ﬂdﬁa{nlaﬁf’ sg}%ﬁ)lez e@h@@&lbé/s@ kinetidd&prhd Rt #er dissolution or
are forned. er xerogels w th i ncorporated
erosiongitme \oé they gxaérm, ewhlgh might take some fime 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 .



this product is limted in the choice of excipients,
as all excipients have to be capable of formng
Wae(ms/g&%so of suitable physical properties and BCT/ERB05/002261
time shal] not |nfluence the jncorporated active .. .
Fory ﬁe SAsHEONtRNIG ecicaments hisrfspgeial 1Yf ingRRBaRS tprapiEhAnY application
of collag@ﬁis@u&ﬁﬁlﬁgr’cﬁe FRunidhén )h%IQQﬁEkﬁn%tﬂ&%an €193 @9'3@ A8 shall be
could be used this woul d be advantageous. A hi

guarantegdn |bm ghtting| ghes @rddyetn intee piespsy dimaller then the Iv}’égild ed1g gdditional
lmpermerﬁ)\ig 'Bal:ﬁgggl érh%v @H ?@tlan‘flln?t' g’s it .Ctﬁe 3)10&1@?} shraﬁI E@ﬁﬁteoi;he active
no exac ata i's given on the
1ngred1end reﬂéass ieto ar@bcaﬁf: directidne Itrvedutdl baibetﬂerhy deoge efired small, but highly
al ternativel fas or, systai ed e els ai ed
concentrah Y gttt Dol uin iR Qe R ERTE AR A e pfetent-free
edging al%%nﬂ aIfStﬁe lﬁ@tt&mlﬂ; Z‘aﬂl@l@f) sddyblé Red Qli@t&;e oﬁfthd diiet @ not, this would
g pol (wat er, sol uble or swellable, non water

fo
Slmultan%llsldb’%}late ek@ﬁ‘é‘é’é@“@ netics depend on the
di ssolution or erosion tinme of the matrix, which m ght

In thekexasenles of tee gaent HE heS Hiads tho Iduiﬁe§01§ﬂmﬁ¥$u Bh0% are.dried by
convectnieggihgﬁ%oeﬁs 43¢l nglaeﬂ Iy sﬂl WG gﬁ‘? (ﬁéfﬁ? Ot | S%lé i fBthis high

e fasten ration e dry ‘matrix
temperataetagi deme haghv:alﬂmd)evdelstabihatcg‘ejr thedllurfosmeradtsélie
ingredients that are not incorporated in a gel, but
The prepagapbh f adrydtapel,ofhieh xeéght deldried litet om,couletintes takies sjolte dohg. Tae-

wWan Lo ERUCES St B PN 448 GHSPERSTS B Biphar

56:407- 4@9} | R&BIHRS theC @fﬁpafalﬁbﬁgoﬂ“fﬁd TEiBIFe4H S‘coh{amnﬁ %ﬁecmairbgel patch by
nmportant to_avoid_any applicati on of | agenase

crosslinkisg Jpdarm semireRlisugebn thisepipeaty tagk & leash l%b%ﬁﬁta’f BE G.gi)°gpr 50°C.
Espec1all§83e'i1§5't1§e SBald i ng%?fcg&ﬁg aflee ?%té?ﬁ{s %’1‘1 tﬂo? Quivik ﬁﬁ@@éﬁﬁﬂerat\ues in an

ieces s er than e wound addi ti onal
aqueous ﬁmmnmblveﬂmt kosspf] awjiwity. Miydretion end ameﬂmge@f lyfirogalh @ormally
. entakﬁo %dHthg hal | regul ate the active ingredient rel ease
v 58 I?p@glflc direction. It would be better to have

R AL Y S

also suitdbié fd&emsﬁgre@&ﬂu@élﬁngcrédialt@ i th@tradm widvountls, ifiecopabot ether tissues, a
IS ra |dIy sol uble and the rest of the product is n é
solution g3y ke %B‘PS@( d by sambares gy P’é’é@l‘%@@r?ar?g $’é‘| agipagvative and inventive

way: Bage'dr@rﬁ:ﬂeo&)ncle & RS Qf xéﬁge@%r%bs%%ﬁm%sof highly

I‘U cont ai ni s ar e dried y conhvecti ve
concentr@tr:@r|an‘gvmngwhﬁntl\mﬂutwm copdch f tapybiechin predetergingdi gepmetric patterns

P referablgl O%%asg%estogtbs]u l!? g’gmﬁyﬁt heglgB? agdg ngéb s tsefﬂﬂ{f‘ﬁcs could be

achievedpiuvegariad looal ligh aoivediratgpal of thv aatvenngiedleh‘eom ati leakt loat eide of such

hydro gelp(,o\muﬁﬁ geg'fﬁg 1313%% I1r¥te? clﬂ? A g%tga% %%V?Ln @Jéf?l% to ‘]t)ﬁ Qrecpelc“i By such
means it Ff%‘ AbKevdd, aph adrotdl Godbf-Alivd ifbesdiédthe nhﬁﬁn@éd‘; ﬁﬁdra@xl'e@ fhe spatial

a Tricl osan cont ai ni ng acne hlydrolge egt
separatiogrQf $810; IKNerg . active MeFeRlaEnFanshs sealigsd i desr Bwed?f@%@tlon of sterile

samples Essg%ﬁ:ﬁﬁeéde@ﬁ%sn]e% AU, CF% %égalrlé Pdts @ %mfeﬁpﬁ‘ﬁbﬁéétﬁén of the

tive actlvelngre eprotelnsvvl
solution scan \bevearti¢rl sut émp@«aatplﬁr bg mwnarofa@be@ugp@ttws ) mﬁ@htfor analytical

mlcroarrm SF %t ‘?ul%ﬁ) g the ?zﬁvg o¥ 'tﬁey de\)_%%r?e"n{ gF h%dtﬁgﬁg%bhp%a%lcal 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

8



even takes about one day. In the Iight of the existing
prior art to resolve the problemof a optinmal, topical
walomagetstor m al so suitabl e for unstabl e acti vePCT/EP2005/002261

syringe {1{% glgg gaﬁigg%éﬁt f ﬁl‘rfl(%g%o%gmg r‘\é% % g’sdjr b%i)‘f)ﬁgerct%n%f 9 tlﬁ%ld containing

active sabstaaety, absb sithdigmm rqaacthe asddn kaown roviae Ipé&oﬁmlhlled in the art for
i nventive way %g 1E{he concept of dry hydrogels

examplg FPraying Of é@apstr%lﬁ 2 Ji¥&nal | amounts of  highly
concentrated active ingredient solution could be
applied in predeterm ned geonetric patterns preferably
Summ Bo 5 de olf1 such hydrogel s. Thereby advant ageous
————i¥¥+ggs%lﬁ?ﬁegrcs could be achi eved due to the Ioca
i concentrati tive in redi ent -on .
The deSnavenid tshies, h5 58 ot eBPrRER SoRated Qefiim with
applied REAWY B%rédiélﬁs %rqwcﬂ%h@@ ingtédidht ldRBvdrl ©F Weher @ulises. Said delivery
treate such nmeans it is achieved, that the tota
system Iam@btﬁmm |bVea imethastipegording tai the ninyeionndihg gvesent fevention also
pr0v1deg (o rggth?(zsa | et é\ﬁﬁg géﬁn %p%rh%%%n ot%? tb'l Vclfrodﬁgopﬁda[cﬁ% ?Shbstances on

dry xer8géplogHilins, %whmhewrdcﬁnsﬂﬁlﬁbd ﬁ!ldoai}drcﬁyeys Fséartag@btained delivery
st abl e products are formed plication of the
systemss ge actiye Sebptanges Farlsased m}h aﬂwnt@@aweéea@%/ elits of
robotic spotters as used for anal ytical mcroarray
Irpac@dubm:@mth ithe; inwentignsenegire mpse delfinsdslonesnf ase orf ghre concentrated
active 13gt6§}e§£ﬁ 8% aﬁecda Ylﬁé&/ ?ntt? m1§%%2er’gsgtrvﬁ1€1¥f§ Lujg &ﬁ?e\ﬁnintp%ttems ona
xerogel@m Pfdféﬁab@ SucB$ttérngs pogdlar &f edenoabtdin e&‘;ﬁoduc:lﬂldﬂredbase kinetics

<§%§ erred enbodi nent of the invention de éped bel ow
and a qeffaedidopivar dyhearihe debivappysiee. 6 BieexeapEchor capplied active
1ngred18{t(sz u&)f €iftb & a%{ \kn] &sr | GhtePYor' ™8 u?fsoﬂftioﬂg | 819body fluids

I ng, r er ab y p|ezoelect IC printers,
throughaiut apphcm‘uen)abtl ¥ tt;hymate’alt eids ,fornis ai‘hyds;@gezb,swhemgye theu rapplied active

d m cr,o-sol en vaI Fo l.ication
ingredigils 31 dh s ORI REA Gt 8 CPRUQ By dbe hrefiBiR! ifine™S a tocally
high co ti6A&N be used, known to the person skilled in the

art for exanple spraying or stanp transfer or the
i ke. Summary of the invention The present invention
relates to dry delivery system conprising a xerogel or
Detallef' mwi .h a Ii d active ingredients for topical
very or other purposes. Said

I s R, TRt (o oR88 Qe R oo e TR Hedor example
hGH of EGFrrﬁggvagae BRI |RBO LRSI AehiviReGurinCabia g@tTMefEfe it is impractical
e ®r unstabl e active substances on ry. xerogels

to storeoaqufeoumprepamtlm coatwining sechoresive ingredientst this }rwﬁ@@@l BrOVIdeS means

e e SPLPLAR LAY oRYB 8B, 85} e s

ingredikitN gt Cdelive ?fsﬁdﬁ{sdaﬂ&% Plebdnt tifveenitiod eié ItIiH”tefo@eﬂ espbbﬁlly useful for
nore define oses of one ore nore concentrated activ
active mﬁ@dmt%wtuchcﬂrwlmt%ﬁgmawr@t%\neaté‘épa B4, DNA or any other substance

prcn L ARARELE RrB I 5 E0D B8 8603 P in o

advantdgeony deleaseokinktiai suitabler fodudl bttéver sal‘tsmsteesklth@tdlehsery 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.
9



and a defined dosing. When the delivery system i.e.
the xerogel or filmwth applied active ingredient(s)
W(amﬂe@s%m o contact with fluids (vvat er or aquebPCtHEEP2005/002261
u s,.or bod fluids throu h ication) jt _is .
In & preQRAPOUTISA RO AYEXGIOR) GRBRENS Holen CBYh 6 RS Hgh] b fosze-drying
process@St in GnbihgF SRRl Serd! Ghell @5okiedang: 1elrsaned i & hydrogel by
controlled rate fromthe hydrogel leading to a |ocally
evaporativgldrying peovesses.i oeferabét aur-ldgdngievgwump{dwxmg of cetvective-drying. Also,
vention It h n und that in resen e of
the dry ﬁﬁvgfualreé P s SRR “ﬁﬁ?‘é‘d’?’é’ﬁf%s"mﬁ oAk SofiEnRor
%égre até and | oose bj oI act | V|f5)1y durl ng
Ins%?ra meRpplths MEeseRt lingentwear @srerogel 9t frbcagaareﬁeﬁ%ams one or
more swelfBR, ﬂiés@l@ﬁbl@%me?ddgbl@ﬂ) ?}Fﬁé}s af:ﬁe' VRe 3880180 Rd pblynfers, present
i nvention provides means for preventing |dss.of
in the md)ge\l( may by appropriae rggllmgad@eat_schcyemdﬂé Var dermgk tognir, nasal or other

ont a the activ ngr edi en e.del i very . systens .
desined (5% PP BERS o HRH BT AR EE} cIBD. BUe Rt Mechanical
physiolbsigdlubnd Q6leaet bﬂ’)ﬁeﬂtlﬁﬁr ad Dl\ﬁ@fe?aﬁl‘f‘ polysaéPafi@dse aikedalbinafds, pectins,

protein, peptid or any ot her subst ance
carragegmmrumm}ymu slatchbind starch degvativeas gwns bspaepadanth ¢okanthan gum,

collagexgr ol fﬁng; e%ﬂagct&gg h dzg’u&cﬁ 2% :ildé%rln%n% dllslfalll&)artlggeg aItCF? osan, @ and chitosan

derivatived)St aeRprotéing deirbte@dlycanyst e%‘ﬂl@lfsaﬁlh@glyﬂmwt i pﬂlylvhhyl alcohol,
addition thus offers addjtjon advant ages for

polyvinylpyrrobifang c vinydpstmidons vyl aceris sapobygisrsohigh |mplecular weight

d f
pven R A0 SXRRIS, Cghe, VGG 1AEE UALSRECRY g,
polyoxyethyléemedes g@gy pkayplenet acopolyaresyn pwlky\hh}dd aleohbhye mﬂsta.ctylates and/or

ST CTi 0 T N YT T A A
Especm?l?fohfb%rﬁ&frggfjfcﬁgﬁ abifts Iy sbleb@UCALH B4llulSsel Q&rRBves, especially

oge eVaporati ve-drying processes,
celluloqareﬂﬁarrcaimlpyumisg likle yiethy]cellalose hydroxiyprppyicellulose, hydroxyethylcellulose,
conv

hydroxgm)ay @/ﬁvq%spu%q i S?rbteygygrpghglc?l:hgm C?t&giﬁegulosey cgﬁulose acetate

phthalafd hY&er?probﬂnﬁa@hﬁE@ﬁwsB%ﬁﬂua&fte hifulpscarette Subdiast iafd ethylcellulose
the dry” xeftogel or filmcarrier contains one or nore

succmagewm | abl e, dissolvable or erodable polyners. The base
material, i.e. said polymers, present in the xerogel
Tha)cah'mraw oqutaiat & dgsiréd, nyeageners alditopalecepitns like sugars, sugar

dermal , ocul ar sal. or. of her Gelling
alcoholg,gsgg%gf s, ﬂBWofaSFﬁi 0551@‘“tlssp°1¥ﬁ%$@ epgg%oj‘%s adequat e
mechani cal si o] ogical and release erties,
The shage] aydfpi g!yé‘é%&{c lnygagrien ysgeblg Ia@‘?%‘g}f‘% O thﬁé}f?sieﬂgm"emon may
differ ag\éra&@‘gﬁ%ﬁ‘l ot thléﬁ% QH@ inveh@diC MARG S taﬁf)l‘?&tlon of a regular pattern of
erivatives, gums |ike tragacanth or xanthan gum
mlcrodmpﬂdtagmh actjed mbsmnc@aar)dalmmmmamgMO@am@@s weteasa &inetics will often
ives i tos and chi.t osan.derivatiyve

be casigio At LY SHEOPIPUTRB | ERRYTGT OBUCLHT HQH Chbes,cuboids sheets

or cyli@LYNbM¥tandhle QRS caRRl Yivdynié %ﬁﬂoﬁimﬂ@l@%pherlcal hemispherical, cubic,
vi nyl pyrrol’i done/ vi nyl acetate copol yners,

gh
cuboid,rathsely aaiegulm cgmregwmmdmrl@n@rgwcbﬂ 1§fe&¢1@llllb shamie@«h
mol ecul ar wei ght pol ypropyl ene glycol s,
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

10



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@oeioglossso des, pol ygl ycol i des and pol yam noaci BGT/BPzN05/002261

cel | ul q?se derivatives, Especially preferred

preferrgb pmpgdimend theymigredropletssarp apnlisd if agvayBat|the epgger essentially does not

derdugl i ves, especially cellul ose ether conpounds,
changel Fslie\éﬁ%t hyl cel | ul ose, hydroxypropyl cel | ul ose,

A e B TGO i

0SE, y

disperseélor WiBsEeddpbdigid)re@tadlyein an aqueous solution, which is, in an especially
R g%dr oxypropyl nmet hyl cel | ul ose phthal ate,  cel |l ul ose
preferr

étn_élt%ﬁ@%fc Fln%iﬁl@_ﬁélﬁa_ formylagien, withspresdiissi hudrogelpe film matrices

suitablgg’yf | R4y OB of QPE ﬂ% r&fim%?%iﬁﬁﬁt RiGoe R gu lity of such matrices.
addr tTonar exél pien Boke sugars, sugar al ohol s

Surprisingly ai¢ thanteeen afisund thati bis ,maant iodxdisgiensing gndl pedting eteps carried out

| yco] s, The,shape of _ a dr draogel or . .filmcarrier ..
accordggégg S IYEREPHIL ﬁ-“gP‘?Sélb?%@ %’ng%gﬂl%Fw _@ﬁtﬂYeo‘H_g 1§ Aygngifies onto one
or morBREH AR ob SHPAYarOR o Grdr} kEdkell? HIMEmAIRY SRk IcBRrolled manner allowing

However, application of” a regular pattern of _ _ _
a very scanragrdsfington ofi thé dasst indeany geomatrivally definedl pastern without dissolving,

s B DR L SREERETH S B BE SBott P e

: g%g?%ffq%g]?r% Qé}ﬁ% Pae(c:ig Y(?q?qy égyt%%:sgcsq;%}ggéss d%gcribed as follows: The
inventidHRERYES '{BtaelrﬂetﬁcflPSf gﬁﬂhcingea eﬁ@@v‘g’ dyeRin fot W dEeal GHABE dosmetic use
a sheet, a regular or irregular polyhedron or nmay be
comprisingexgearden andsih dqastchnelactive ingefdant eliarnietadédintollovang steps:
has at | east two surfaces separated by edges. In a
nor €) pr efpespasidg enthiqdidrevherdih et deast ioae detise tingreflentmiofdissolved or
a cylinder, a parallelepiped, a cube or a cuboid. In a
pr ef erre(ﬂhS@ﬁﬁﬁgi ment, the microdroplets are applied to
one or nore surfaces, preferably one or two surfaces,
whefid) apppteadlyesterilisgg the ligwide t han one surface
exists. In apreferred enbodi nent, the m crodroplets
ar e (igipp| ipeeparing andvaptiaradly stenibizingrardre kerogelamtfilay dagriatoes
not change its shape. The problemto be solved is the
confivinat iapplyafg misradopletshyfithedivjuid ecaeding ¢o istegs gi axnif applicable,
di spersed..or djssalved in a liquid, prefera in.an. .
agueous 2’6)’ d? Ab ?StWéHrtjig%e, afF%ggﬁgéngeéeggﬂr ll%r“@fréﬁrro%amed from
embodi meRfegyit abi lizing fornulation, with pre-dried
hydr ogel 0|p fi'lmmtrices suitable for delivery of
act i we | edi | te: gl ' h uality of
suc ‘\bmat ?’%@g‘gﬂ%ﬁ%‘a\r&.‘%?% I(i/\g iaffeﬁ%;& hgggltr?’ %o(ﬂnd t hat by

T FHARE B 5 RS Sl o v

si gni fi candrediehd at eastgiieaithent quantities onto one or

nore surfaces or surface areas of a dry xerogel or

fil @ipt idpohdllyd veQRl-atyigs oFBrRes-dAlih® \thé @y et ebdtained by above
accurate definition of the dose and any geonetrically

defi ned ptpsern without dissolving, shrinking or

ot herwi se disturbing the quality, volune and noi sture

lofa prafermed enibodinie the dalineryreststeonlisfvacuyn-ddied imsfega (vii).

delivery system according is described as follows: 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
wa@ arosiogres@and at | east one active ingredient PCT/EP2005/002261

charagterized hy fol]owng s repari a ) )
In aqﬁrﬁfmﬁe%bw@@nﬁ ég%thq&}ﬁle %egwemeﬁ@ﬁelai riplufign or a dispersion,
preferalﬂp' Iﬁ';ce@le %ﬁﬁ%ﬁgtaﬂl'e t1960§db f’h}e‘s)éresﬁﬁﬁ' {Heqilf]lgﬂl afs B&tabilizing

prepari ng and optionally sterilizi
solutlordmystad:ehnggtformulaﬁtldmn carrier (iv) applying
m crodroplets of the liquid according to steps (i) or,
Ifi Ifecm@miyi thaptifted (etogel érofilat délpa@st systeensun bacleied ireeacatimafor a short
xerogel of filmcarri er@ga%aal n d fromstep

time pe(rvad ¥t EFfaresiduak greistiieg (4e prlogt Sk RO e %raial)@ below 2%,
espemaﬁ? g{'ﬁf J‘aﬁl nt 16019 Thﬁsecﬁg Pfés&ﬁ ifVeRASn &lsd rdlfkeé W a ﬁ’kfhlad 3s described

ai ni ng anot active i ngredient at leas
above chamcterized (n/tha) theslystemaik Idyied ac vammnir afiem gpplying mlcrodroplets i.e. after

step (ivé rroggé(?e\fe- %S)ﬁ@fﬁ)ﬁs% m@/%g a: @gawqﬁﬁ?@%/ﬁ prg%ergbsly befg)w 5%, more

preferaMﬁ%}H% ooy, @ﬂ)e'cﬁll?tp%fel(aBly' Delow 19 @9edRsRP. THRABIHSE &Hﬁbdlment of the
the sterilizing stéps may in addition al so

present peventionaitic serrieheonewhich mlzgmaicrodrbplets are apiflwdt urhentgd mrﬁeferably to not

more t}%gl Cémﬁ’g %qg}*x Sri)tdgﬂa%?)? ggglgt?%Pée?H%RgitY)g% rgelfil_g? 1%% ti%tdﬁ et dstep (iv) of

above-dedcritstdithétbpd.af t er step (v) of the above- descrl bed
method.In a preferred enbodi nent, the Iiquid of above

M’B?E Qc1ﬁ§al?y sk UhiQRtioRr refatdll 8 RBSBROPRE RE@IEEAR! JelRery system for
solufion. I'n case when unstabl e active substances are

medicaliansldor colymeti¢ yed ebonprisingsa edstiet andrag lesst enei astivoingredient characterized
by foll tablg izing fornulation. If necessary the printed
VIOTREPEGEP or fil mdelivery systems can be dried in

vacyuum for a shoy.t eriod to | ower. resi

oY nSieser By b0 BBRR bt Rt grutegs, i, fissolved or
2% esRRgledlely preferably below 1% . Thus the present
inventi on also relates to a nethod as descri bed above

aft 1?“03)’[05% ét@nﬁﬁtg%thteli uRystem is dried in vacuum

m crodroplets, i.e. after step (iv) of

Y I A L

Zf]g IeraI !B ef er {et{Jﬁét%ﬁ,hgg/olél:,é ?rﬁi\%%s]saa%)s (pff)é if applicable, (ii)

carri erg a@@eéé‘h bﬁé" surfRe Be&dl S04 @B ﬁé@%eﬁrcﬁ faRPédrAek obitSined from step
heated preferably to not nore than 4CQ0C, nore

preferdbily to not nore than 300C for drying, that is,
after step (iv) of above-described net hod.
(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

12



More specifically, the invention relates a nethod of
produci ng a delivery system for nedical and/or
W@ o®1984660 use conprising a carrier and at | easPCDEBR2005/002261
acti,ve ingredient_ characterized by fqll ow ng steps:
(i) (i} eparepagngand gerldringa fei Feragel PéﬁLm BT act i ve
i ngredient is dissolved or di sEer.sed (ii) optionally
st efiv) i sepryingemidrediepletsi pf Jhepliapdracagrdingd toopep it yat least one
steriliz] LY. %€ fd her (4
appl vi no el Shg Koellor iRk dBlindd o step i
ste cabl.e to,.at %ﬁast one
god

: i | | -
sur?vjcél é?tg‘?ro{%aa% r?f%ﬁﬁ}é §<t_8P gﬁéf‘t(lg?l’s)[ 1Y Pﬁ_ng er obt ai ned
B oBpdorny S EB SR 1 G5t S it Shoer v
(1) 1o (YordMilt afldabiWeingOnt @i ni ng anot her active
i ngredi ent” at least one tinme (viii) vacuumdrying or
¢ o- dr.vi =
B3 A BT IR Bk RNl e L

oA PR SRR TRl g b0 s n mediine
where §tBlglb® s 48 udiABky@ebOr di spersed (ii) sterilising

the I'iquid(iii) preparing and sterilizing a dry

PHEIRER)Y tPbe ﬁééd%?ﬁéh%éro@éw&r fA@pP! yi ng mcrodropl ets of
he lTiquid according to step (ii) to at |east one

t
Iﬁ lré%%ﬁglteg%&‘ | Icf%m?g@ﬁ%nf(ﬁ{quﬁntﬁﬁ rblale®G 3" hk@Rbd ?Pﬁhgltﬁg following

optronall'y repeating step
steps: | east one tine, and (vi) optionally repeating steps
(i) to (v) with a liquid containing another active
i ng(ipdi eptepating easiquidnevheieife al éds} onacautiffe dhyted@nolis dissolved or
freeze-drying the system obtai ned by above steps. This
nmet hod i §1S§§f[§@d:i ally useful for the preparation of
delivery systens for use in nedicine where sterile
pr ofiijct s optienallysedriliginggheligeid. The carrier to be used
may be a xerogel or film In another preferred
enb@ii) me ptepating and eptiomatly sterifivieg atdry aerwgelhodilm carrier
conprising follow ng 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@ t@siog46s0 ng the liquid (iii) preparing and opPCDRERINY002261
sterjlizing dry xerogel or fil arrier (iv) ..
sepwat%{ﬁpwgqr%grefﬁrgﬁgq% Eﬂng{o.élr(a}letﬁ e arpipg%ﬁf W & way that Ic}aﬁlgqgl spots containing
at least Sh&RGive'ih Eﬁen# &e%@?&iﬁé&@b' e, (i), to at least one
surface area of a dry xerogel or filmcarrier obtained
¢ " v Yy . (] _
I G bl dreho PRl RRRd Yl BRE BF ibdnphfRpt g piBhodroplets of
step (vi)Vidohtatnihg ghidttlecavtivaingrodica atchpplied tepumtdlyor adiheohtaat to or on top
| east one tine ﬁvii) 0 %onalj& vacuum.dryi hg .or .
of the mycEegrepigEs, phEher Hist §%‘¥£ SBP A1V dhe- RPniab0s thy by acfiye gubstance),
. 5 ool iod i
preferay Gepriafly GRS RGP oF G LRI DG, BIPCE nidle prefered
embodiarent dherer¢rodapldteafitem fay tcof@inimpamtinreictvalngygdieant are applied to a

. I t 100, i al .y, pref bl bout
sty R e B DGR B B B 7D o0
emhodi nent . of above-descri bed net hods of the, )
Theyayentian alsoprelatescioos dehyay Sygemsugadlefoy n&ﬁ@abﬁ%f’é@dcosmetw use

. r 'y .

compr S8R RLHRLIng 5 ek bog BRSOy BB A Bl O soove
1L erodr.opl I [ V. ' o

8 R TS PPy LB (84} BShARUE comprisin
a dry xerdogél sefilm tariengid e patsrhedidied iniofodrdphets -cdatiting et or more active
) .methods of the invention, the mcrodroplets of step
ingredignfs.)In aguekeErd cHGodeRnh BRtteR S 3¢8UlAhgr edi ent, are

applied separately or with contact to or on top of the )
The presentdpyattiongiso nglatesi tp gtmetberhell 1shydretipg ¢ deljvery system for medical

nt ai njn he .f.i I St | - hr ef Y tntai
o GRRATTHDFGHHE 3 B H51 BBBACREP bl EEEABYporamatte by o
methodS8&@Bribéd hbovenclardthdrizeriafthstr e compositio®nd brdulkt into contact with an
m craodropl ets of step (vi), contalning another active
aqueou pojiten ehwaisr euisidsthenaticst to bk r9adent surface than the

mcrodroplets applied in the first round of step (iv).
Afsre thenpessentomvention redates tossuch deliyenyi systepn svégheis rehydrated by such
uitable for dical. an 0 [ 0 LS| SR
metho S BE s TaBboR gt FESURY BT L) My v s
rehydrdtdd By renigistrAl&sCin diesh tledoely, IdrexmprRnby placiaksn contact with wound
. relates to a delivery system for nedical and/or
fluid. cosmetic use conprising a dry xerogel or filmcarrier

and a pattern of dried mcrodroplets, containing one
Ioe profetred enibodimenys fodisuel sehydrated delivesr systens ribtagh Telagse of at least

at.tern.is.reqular. The present invention also relates
one aCtFVc? 18grr?§ieﬂg]c§ O(;%gerrv ‘i‘ydr ating a delivery system for
Irrlrggcl)t%gll* 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 nethod
wale@sns4se@ above characterized in that the conpOFEP10051002261

[ ght . into caontact with an aqueous sol ution
liquid , wgﬁf@ (§Lﬂf§ba\ée @W@nb%ff mgthods gf the inYeabipR & annpqisouy wgﬂlon especially
prefera%%sﬁﬂ?ﬂslhﬁ% %{ggtﬁté%r?%@d gﬁg c%nt%i‘l‘ﬁgncr;d&l Sleer éﬁ(c e@ﬁgf g@sl%cr’ﬁed especially
from sugmesﬁgaomlcohbla,tsasfactams;mimno @biddy atffeds, cﬂsejpmtectynts psmivxidants.
which is rehydrated by adm nistration in or on the
Ebatiempepdturxsenpitive hytive imgtadintsloctiva digridibiits Wiy dd not stay stable,

fluid, In a preferred enbodi nent,. for such rehydrated
when mixed withythe yetoga) oraﬁlﬁragtatrpén@&g@l%m 3 aqueust mediama e31 Yeeused. The

presentéd:r%{‘%ﬁh&mcaﬁ%%o%sﬁé Y&t sy rg{fé;gﬁg{eldpe{cﬁtzg ih dlents The contact time

nment FOsUch F 8 ivery s
betweers lovappiiedtagobdwsddioplecamel the drijexesogel vefiimgs aehryemortp s the applied

redi ents, i s opserve not h nbodj nent, .t he
dropletsy (RJyiry SRt Ase DSBSt Gl SighmA QBRI GF COBERERFE ipyery small due fo

the smdTB@idphdt ﬁi@lT}ﬁaﬁgﬂeﬁﬂaﬁéh %i‘dc@ssoﬁcc@ﬂhﬁé k) tOHRESton allows to fulfil all
conprising a delivery systemor a rehydrated delivery

needs duy ¢ physéechenizal progerdios vithe adtivmningredientssuspgor t |
preferably selected from adhesive strip, adhesi ve
T]M& agﬁresdnmﬁld ang&&:nhga ud bwaa ticta gas yo prainotioe s siylsleeproducts Non-sterile

ers, In or r tq stahilize sone ti.ve i ngredjents,
PrOdu"tésPﬁ%%?PﬁF‘lfiﬁ pﬁootﬁs.n%gentbaaﬁf P 1R SRTCE 1Dl e & igaipst Gels with
incorpofREY Htflel iRredichB3n hot YOREGE&AlA8]S aQ AR aBRR 1h€1@teli%nts do not stay

surface active conponents nmay be i'ncluded into
stable thiogghehtdeat atrhdiafion stpnbsaénon proresses aAdditionatlyus is affenglifficult to find

referred _enmbo udof step (i).of ..
an adeoBy B B ing PR I e MR Rensht ot S e T presented
method S&@petatddNge] emidesdtik | iMglRARNE fiRbhghoat SHea®ipkddicibn steps. First an active
formul atron and nmay contain one or nore excipients

ingredieydtleast e@rléfsmr@g@ll oryfiliy imersaigdiby, steyilipatiompt a hyrepgel, for example by
hot vaéﬁ%rrg : ganf gn dn (ar}?ﬁ%,p&pe?%l efrgezeld%f'? @go elfetra?gltd’E &'sterile active

ven era sensl

1ngred1¢rﬂ§ibﬁﬁhitl&t%1§ viticlaid béenl prodeedt &ytstertld ﬁltredmnnmﬂelsztsaphc conditions, is
m xed with the xerggel or, filmmtr

applied @1{(@ Flseaqtgrlkﬁiemgeme@ggs Wity ithengid ©f gseplic psedyction @echmques Thus, in
an embBﬁﬁ?e%‘?g; PRV QRid gar\%ﬁ?e% t@% H&fbd 5 H‘%ﬁﬁbécpﬁtbotvg Sherein the sterile

aCtive ingredients. The contact tine between
liquid, Whmhappfafﬁdb]a@mumnd aapkding taastep (et daig nx&thmrgmnta)mng at least one

.Gt S. ver hor t s the a I ed drop
sctve ipgistheghis Agpliechan p SLor FardreBCORINR iR Lo et uader asepic

conditicHsSd With §Ecbr&mRE o Sidp fv? of BSoveBbthody, YRRy Y s%&ﬂe ﬁ@l@very system
preparation process accoiding to the i nvention al

is producgdf Thikiappediakh aeeids stgubsattlon phy@u foo&métmlmingmdm and@élows drying

paramef)eﬁ% ewﬁ Cgrlgrggﬂ}@g{ﬁ ge%?% dbE £ Frgh r}}él??dvyould harm the active

ingredigt® A thS .actipingt@tidt SolRkionl UCAE nﬁtfo@;&ﬁﬁlféd @ntb itiskgdl Obut Peinted onto the
patient and are not acce@t abl e for Eﬂl i catjons.
xerogel agn Blnpysuiaqe) o forface areash:i whereigit é%ﬁeé E% i@gln afainigy contact area

and tlm%t § )ﬁluafa%‘tae%deﬁﬁ hl\fratlgﬁmg?ggm%gﬁ ¥y ﬂ%{e%?én‘? 3he gglofo%{llatmn 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
wa@poodtiege@t e dryi ng process for gels with i ncoPEDERL06§002261
sensijive active ingredjents. The presented t hod
Moreovgp stichspatia) efeparation &y be ﬂﬁawﬁ asording do &rfro?}{%s{aﬁ%'e for example
. o Vs | . & ‘
seh ocROUELLRR, ShEPSe iR P BOBRLYEIAY SRR King iy femporally
and/or spabigly aljsirete froleasex afrpbth bympmindy (pesue.goFig: ddd, dfigane 4ndn another
dryjn especially freeze-drying. terwards a steri
ernbodifpgl. G opSiREcetie SPVHRE 41 PSHIPORHFH adoBERAp RO die. 4) and
at least RYie DHRlabBvd slbistadbd AagpREe he@@iRkitS teORMdinol @FFhe infention. Also, in

) applied onto the sterile xerogels or filns with the )
this casaiicopipagibdiics capbeduoided due ¢ i djffersnt ease kingtighleading to spatial

enbqdi nent., t resent invention r.elates t t ho .
and.ten G e O B SiRees) RH RisoRbafleCloRtfs bty alficomparitle
solutionsScopiRfsegatRbnt rayshe aplied byaag of thedg nicthals @p céhbihatidns thereof: due

sai d nmet hod containing, at, | east gne actjve ingredi ent,
to the jvarighly jadiwsighlea release Kinctigy depending Aithy) sits 8% epplication of the

. o ¢ . . . g 1 ¢ _
microdigpldtd o PRI AR orBRERLCASRINE LepBARLERE Wl dh differen
areas, antlethé loppolmityetoyalsy shcomadrste mtloducede sibstacapprto dehcarrier provides
.avoids steri Iisatiog stress for the active ingredients ch
versatilg ygeaps) ragl%np,gg dﬁ Yegmyggegl,s i COSmEhe apEor 1Bs 1?% puse which are
optimally’ge %&é&% l£it 96 el prBherbd of¥RE COmPBHLG 51N dddas ileVdesired release
I'ngredi ents. As the active ingredient solution is not .
kinetics. iic edditiomtadsh prtdrugdmmaybe emplayedas actisd suhstanceh effering an additional
xeraogel, or filmsurface(s),or surface area(s wher eqn
opporty iy byt JOIFAEY ol el BcrosleBs i WitRR e dctayea
activatiBH & doeRd heh&S @ﬁ?caﬂ kY akdtioneBork @h¥@eNackiet isiigstance which would in its
e

i ngredi ent and formul ati on, which are often

: d 9 ol .
active faviname eicompatijbrotdditignatly e presented satgpd allews the use of active
. .Jm.nkm zed. her a ST . el iyer eqR.: :
ingrediqHotEhARoRS; eh Pl ook BTof TOAYS FaPALTERi swliing o
physicat @ifablefigtids T thé xfopel @Cfiliny Cartige 'WBernhey Arcdpplied, preferably printed

i nconpati ble. By the application of mcrodroplets .
on the dpytaipealng methax dp et &fBenes the goh charactenstics.gyhich would happen, if
; lcrodropl ets containi ng ot her
they woé@@?é?io?k%og%{ggg%é?ﬁel %éé'orrpati bilities which m ght occur
durjng. st orage ct ur rorel c .
AU R S R e OO ASSHR B o SUEBBBICARyREsige Deendent n
xerogeld@sfilii perosit g Ostflictige had tRksolsabiBtyandeplet fsize cax dapheseapwhich do not
) active substances may be applied to _opposite_si %fs of,
dissolve, theaxetogel, or falay or caigeiifregeapBveliing of ey errrie Mspally § wide range of
LR ' b8 defehflined Recordingly
oplo @456 G50, TRERGHE o UL BOUAESofAE S8 9 e il Borainaly
the availabkt serogeli @ fihe Qrppartitse chainelyt dethar ther swalkbeastiygor 1dd, Also the

fig..4). and gt | east gpe qther, active substance.i s
amoun‘ralgg| 4@%1650 é]aﬁatﬁdn &Wodﬁ%é g PRt acliye Jngredient dose and the

concenfa8Sh of e BISHGRAIPowReP MR IARI off the 8ficERRoMSs aWAIwiaslly be small in
due to the different rel ease kinetics |leading to

order tes pedifl athysratione sywelliag andpnekangoin giape oé thanszestherSim weer. On the

I ngonpat i.bl.e active subst.ances ar i nc ati bl e..
other Ll GHEISTHpRPENH, OF AN R S AD el iy SRty Proferably, the
microdfdpEate ha®d ARG bewvEbh RBSKANSS EhadE 0d ul dueret fefefidly between about
vari ably adjustable rel ease kinetics dependi ng on the

0,5 nl and200aM, rapss prefetapbrbesweenvibogt £9 Blanshbl . as wel | as
the possibility the apply m crodropl ets separately or
even on different
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areas, and the opportunity to al so incorporate other

active substances into the carrier provides versatile
wore@a®s46o0 produci ng delivery systens for cosneCi/EP2005/002261
ARSI GhpBREALE Ape ST thE Pfelgelﬁé@ iRRhii SRS the BESIMIRE o defihd the applied

to the propertpl es of the conpounds enployed and to the
patterns deiervell oftheaiser. Rintseaf the xerogelaatdilm eam, beagipphiehwih @etifpsingredients,

be enpl d active substances offering.an .. .
whereas St SRR ATn RS e £ FoaiR dro o & a9 P edisus free edging
around the appliRdBAivedhgredichOSREN anREESirditeddl Thig)ing petféréadegnbodiment,

_activation in vivo and hence, spatial separation from .

the micradoplets asepnisddnbe mnekanghiof b cABiAr guiface, leavingtansastive ingredient-
free edg&ng#%%%ak{ig%s@%gﬁéag gf %@ﬂ‘gg ng g&!nh%‘crbtgg?eeeﬁitﬁé gﬂﬁlfég active ingredient
spots cah abé e vehited) Addivivnally Weidlive iisgradibnia raih de appliddain more than one side

adequate drying, swelling or physical. characteristics )
of the ygroge} oty dflgy eFspiOFS [04PCa PRaF . IggRpet 30@?1821%% fagg be applied

f of : o

eparn Q45 BB 8 RGP RABLL R T O EIBYa 9 e coma
of incohpptiiee, substarivey. Wing, dinbe prefarqiorabedinamt,o theh@ageh. inAwhich the
microdrgﬁ\é‘%l Eltéf? gﬁpﬁ%d fstl%g %ﬁé’%{]etce yltn?éfee%g):l}gggi cﬁg%rrl]cf%l l?aeﬁs%vge%tlfa}{%lrc?droplets is
constantA@ 0P kY achietd RbMbERBEs MERALMBREIEIE KiRtids.opl et si ze

can be chosen, which do not dissolve the xerogel or

fii C ' " [ h j . :
55 SO 100 ek By Sy e pried
xerogelsThe firho ishosm mdihg eatimptbso filoat whidhupiecesaof belesietdesing na be cut or
ccor di ngl o.t avai ], abl e, xerogel. or.film
punched i 36 fdiaic Skt R Bdiio th Jo- DU bz ik Falp tq i wound.

Al so the anmpunt of droplets applied may differ, )
Ince prefrarest cmhodmenh dhe vempagitiens ehthedgyentionronfn at least one active
_ _ N . i v .
ingei P ARG bRS, buhd RBhiL IS, Gopod eshhg bl comyme. o
proteinaa® oihibitoehydr at i on, swel | i ng and/ or change in shape of
the xerogel or filmcarrier. On the other hand, a
Asdtiding itenputsiizhedtdatf xaopely eri filgisecinebé phaduced abaoft flexible sheets
applied. Preferably, the m. crodroplets have a vol une

having @ oyeus rch SGKible eisigipreq Mdicipcan casulyrbe plaesdedisgntly on a wound. The
applicatha{ (yvﬁagﬁvg Elg : di%}é r?pl aaﬁéggﬁ% %Qn 1 ’wi%)ﬁ‘fg r}ﬂé&%ﬁ%ﬂ?@é‘cﬂod does not change

. Anot I nport ant
the struatapedftthefxedrbgel pr €dmn Thekefare @rintedn saf xelogelp os $ilts kart glso be placed

) to defi he pli.ed patterns to the will of .the

direely g8 apousal-Fenge Qimatipe BBs oLl S HadaA ronsiBIiPR A ety producs.

active ingredients, whereas other parts .can _be left .
Depeadentrosy T hspeutic psefiel thiaph o advevaeedighis dhedelivery system

. o i . : :

forcoshEE 4R Mo .00 SHERAR P A5b0NE oFTAE S can e et £
examplerfondieagng, aidier provenidngplatsl headingppisorldrs, dikehdiabetmgrvenous or

rea of a carrier surface, | eaving an tive o
neuropalig lAfe T PEStEUY P Sa CBOM RSP EYs fisel diseiies or skin disorders, e.g,
selectedd €fbih € hMasE O NGt dA8E, WeRBerhAe @BRANLT 18Kis! Wythematous, vitiligo,

I ngredi‘ent spots can be prevented. Addi tional 'y t he )

pigmentation \désoirdgrsedri etipic darmadisagpmaydalsp beoupsed; Hignenstieg on the active

e )5S L EURES) 1 el D e by i o
active itedlieftp 8¢ FoLiangs. It BedughXRdo Frlid, dbr ddahiple Wolilthsscret, nose secret or

activi .t%/ | oss caused by the contact . .
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@ppsioedse s regul ar, especially preferably thepdi/EPEnsen2261
bet ween m crodroplets is constant .in der o, achieve
Ah@hﬁg%\@&%e hclebupty sppeny fregsweliy Aadot godical jige obtainable by the
iR i | ohfR2498 idheigie 1 ins. Th
prosess BEAS 1 Enlch SRR, SO oL BEUPHE I bappe pro. The
deliverysdystam far cobmeibxandidrameditalase whiattable Boths podcess afgbeé impention forms
Size.c be cut or nched out t.o adapt .the desired. . .
a hydrogelc pitially aficx eonthel WO arlakpus; medivpoane elaspe 2 ek agtivp ingredient
concent¥RidAdntd the 3uRbBAGHS GHuIHR QU dFRA at of DRENEPRIE, IBRASseAf the locally
_ the invention contain at |east one active ingredient
applied tamdt repraserb netdveningnetli¢rda Ithen gchipvedf agtisl ipgredientigdncentration is much

. eal ing facror, .enz or .proteinase inhibitor, .
higher 6 G REGCh AR Gl AL 45 oF BTG ofefsr ok rgg incorporated
into thePxQ8gIe@i@s] 0hhd B)eThékfors hewésakawits f applisdudivenégredients are
flexible structure, which can easily be placed
necessag) gndanpigrighcestsggnhg.redusedappl i cati on of active
i ngredients on a xerogel or filmwth the presented
Anethtioidnplotamt aspect bibthg eresented tinventionds te noksibilisy efedntiplled release

.. fild Therefore printed, .sqft xerogels or filns.can,. .
kinetios, AV, oipdiets WD T SRR PRI pER SeroprO BT dfich gets into
contact GARStHOte1dagY endduriPdee ralehRAOVEY ifhdi] (vhere®d adti@Si@Sredients, which are

. _products. Dependent on the therapeutic_aspect of the X
applied gp3he enpesiteiside ofiife xanognt o filme agerqlcaseq aky sqirplled slow rate. Active
. . t. . . i t ai e
nerai R GRUARL gy 5650/ APl HIWORCERG or i,
before %116521/61@&5 relegséd nihionthevsuodndiag | medjusi @ig.de s and KReBy combining these

i abetic, venous or neurqQpathic ulcers qr infected .

types ofyernligd, ac&wﬁtmapilsmé ke Q%By gPwéidpg pypted jgetive ingredients applied
accordig%&%g%étho@ ogthesiﬁ{/e[Qﬁfoﬁ%ift}{ SMRIREARNE inGpOBEeaSR®  the xerogel or

eczemn, urtikaria, lupus erythematous, vitiligo,
film thepiepasenkimtiiocandbesartdrand epntadlbgol. ¢ dermatitis. It may

al so be used, depending on the active ingredient,

Ivagsteferedca@nbeoditeat tiay ifvestion etles eoi the dssiofed defivary system or a

exanpl e for transdermal  delivery of active ingredients
rehydragschdepigery TiteahPis? comPRsHiRiys dssenbed abpye far Gpsasimisraiment.

wound secret, nose secret_ or eye drops, is existent at
Int erothsrapefesred esbodineend dhe inventiesyeplatps fodhe ape bt delivery system or a

d j ; I t : h
eGP S ARIBOE @Rt RCRES e
Qh i it tituted wit t th
R S EBe A CPURO BT S S E e h SR ERE P dBHEY system ora
rehydrafdlV Qi P9 Htede lor VL ¥mPYsitien o Odes6ABSE hbévea st e manufacture of a
medi cal use obtai nable by the process of the invention

medicament fowitreating twquadsaskin diseasspeocabaridiseapaspndir cigegsesfafra mucosa. It
| e ejens,, .. |V, . t :

s R B S R SR DY A T8 SRR s ot

mucosa Vet indftedigy Sdeckvdty dyageloriaehydrbted defivay sgstamamta composition as
. W th aqueous nedi um and rel eases a high active

describechghav@i ent concentration into the surroundi ng aqueous

nmedium at a controlled rate. Because of the |ocal]ly .

Althpughetheapraducss efithsdnuentioneare paticulagtveelt spited dpy phasgraceutical and

cosmetl%ct}s!a,vtﬁeif gl r?oqilﬁl!i}lttedctgr{ﬁaetrbﬁaﬁﬁéétf%ﬂ dndl M:ﬁso 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.
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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.ied active ingredients are necessary and nateri al
Agcoedinglyq thepereseati iy eBtionneapely thepwsthods and Soamosigiens pkthe present
- antiRk €Sent.ed, i nt.i.on 1 e T BN r Ol :
inventiof FSATHE, pHER ChbA UrdadlV? OSSP ElE YofloaAlly LR By to active
ingredieatspbutedlsontot érpt clntieabfcompoand gel materibl [timt ishdestredjgo sbe applied,
..1ntpo contact with the rel ease nedium are rel eased
adminis{ezed orused. - whereas active ingredients, which are
applied on the opposite side of the xerogel or film

These meshedssse oply mearynior b Hbgirawandaare noidimifigg. Consequently they
' ' : wte side initially have to
can be SBP@F%@?W%&%E%%@P%%E xerogel or film before they

are rel eased into e _surroundi,ng. nmedi Ei
T St SR IR SR R bt Lo v A systems
and conh@ftRels @0fprising GuctDldeliPérydyseaitbngy g epiployeibaitih\e@imals and in
i ngredients applied according to the nethod of the
humansj nyention with active i ngredients incorporated into
the xerogel or filmthe release kinetic can be varied .
Thendetsaility oif| thel prasenta ipieation rie dlustistedi ehnot Haited, by the following
1invention relates to the use of a delivery systemor a
exampe?’sehydrated delivery systemor a conposition as
escri bed . ahove for. cosnetic eat ment .. | n.anot her
AflFeRirPa et SR order bEGH e s8R0 ne use
of a delivery systemor a rehydrated delivery system
or a conposition as described above as nedi canent. In
anot her preferred enbodi ment the invention relates to
Summariof Wigures amd rawingsy system or a rehydrated delivery
systemor a conposition as descri bed above for the
FigahuBScloimatie ilstation difoalveset whyy of adtiveiingredisuisdsom slklivery systems

. (i seases, .ocul di seases and/ or di sease f a nucosa
obtainable S516E Fiegfedteidhe PRt neRRE e SRER S B bR ace o foce
with thei SRAKE Side QA & vith SRASL SCRIM/ D CofhbERASE SofObotB (DICARROf proteins

by adm ni stering a delivery systemor a rehydrated
incorporpetd intr 3 xerpgelomiibn (B)conposi ti on as descri bed above.
Al t hough the products of the invention are
Figar 2t cullar by pletdboszdloedicioulapbar measeuptintel 38 nl droplets) on

o SR o S5togb e o TS e B BB iR Trtor 100
OfpﬂwQEHhﬂﬁﬂﬁ&pﬁhkﬁﬁtion of stabilized conpounds and
materials on a xerogel or film and subsequent rel ease

Fi#sthp i&i}{:ﬂ%‘gbgk&s&j—f Lot $A0 bR on ethylcellulose xetr%geels. The dry

ef U dingly, the present invention, namely
productnifh pitturendas mhpdsictd with wire Waterpandstha dissolutinnjofle eelaur and the

rehydraﬂgle ggﬁqle;%ee?qge }Evgq Jgrggﬁ%gqﬁecm%g%lfggﬁ%? lg&@ﬁ%%&g%gl étfllt d clearly defined
mﬁmnlghﬁﬂbﬁa| conmpound or material that is desired to be
applied, adm nistered or used. These nmethods are only
Fg %2 ggﬁgﬁ)ﬁ fhlt]i})]rg'gﬁc;ﬁéibﬁﬁ Ak G0 HifkdrRtiprB&ucts. 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 poosfg466ms as wel | as rehydrated systens and PCT/EP2005/002261
conpositions conprijsing such delivery systens be
Fignh Y02 PBGTh SR ahPHEPlesanihi kot (JRisor $raCh (right) released from
e i L e i ' |6 t fpt .
werogelff Atk Weto) pRpadtlalicRBRE 1) U QI rhothitg) P! Bfter, B: Epo
formulatieh,«@:eBrESF foirteldtion, ®: dengfves HEG Odr todr: afted0.hdo éihouisof release.
their entirety. Summary of Figures and Draw ngs Fig.
Fik. 75ahppembhce of 4 paihtedt fibn ppdduce| aasted bayspplitatiset o8/ &,5 ul placebo-
ingredients fromdelivery syste Qbt ai na lﬁPby %Eg
colour-fgapyghondispraser interdsind iroplatse an adwdrasy ebuteelitiopes B
printed side face to face with the rel ease side (A) or
visa versa (C) or a conbination of both (D) and of
proteins incorporated into a xerogel or film(B). Fig.
Exampks 10 nl pl acebo-col our-fornul ati on was printed (25 nl
dropl ets) on hydroxyethyl cel | ul ose xerogel. Photos
The . follewingt edaaiplasnilRistrate nher aseotien (andgaef nastimitng @atbodiments of the
) .10x). of parts of the printed patterns. Fig. 3: 20 ni
inventiqn deigid- col our - f ormul ati on was printed on
et hyl cel | ul ose xerogels. The dry product (left
picture) was rehydrated with pure water and the
di ssolution of the colour and the rehydration of the
Eywevmeél was nonitored optically after 3 h (right
picture). Still a clearly defined pattern is visible.
InFbider t: veRéy drsmnabllechoftiydl uppearamtel of produnte prepaxed by the presented

methodiaglasenyPHoPh PTGl gae &V e on AERRNBPIRED B: pr i nt od

xerogel placed visa versa, C xerogel with

Crmpettien af the splpbewiobe printediot ei n sol uti on placed into
the release cell. Fig. 5: Release of rh G CSF nononer
f r osuctistf er ent pﬁoddgts. A. printed xerogel placed
face to face with the release side t o the nenbrane,
C. plemghdning t h 2ncdbporated protein, D protein
solution placed into the release cell.Fig. 6: SDS-PAGE
gel polpdorbaasd es WidiWoEpo (left) or G SCF (right)
rel eased from xerogels, which were prepared accordi ng

to thBoifRsRBESd get hod. M narker, E: Epo
formul ation, G &CSF formulation, 0: drug free HEC

0. 5,48 Rrirafiher 995 4o 6 hours of release. Fig. 7:
Appg%rgﬁgé of a priﬁ%ed film product, created by
i . " b : I - 0, i -cellul
ERRESAk P sl by BhREEPSFRLME AALTALLLER etytctiose
ethylceliyldse) pobtaoyllate lor tHydsex efthyloelluboselblyefreeze-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.
weEz@spBesd | n order to verify the controll ed opeCT/ERt005/002261

appearance of products prepared by the presented

@4 a pl acebo-col our-fornul ati on was printed on

different xerogels. Conposition of the solution to be

Aggditipnadly: the wptics eppearanteeelypratiuets, iehigh differ ipstbe paintedgdyoplet sizes,
“mseV%%EQ % car boxyfl uorescein gq.s. aqua purificata 20 n
& ggels wer e prepared fronrhydrogels contai ning 2%

(golpg}lazz]ggﬁf*g{o @eﬁa&a@ﬁhw I]lu| el l Cel U| Qvas’ printed on a
hydroxfeﬁ%@t?eﬁuﬂ)rsé/ k%gef@?eﬁ%@é@h&%@dlﬁg kP gﬁin%ple "ﬂ 1@&5@ RIMBWeEg Plttern: 20 x

and a
10 drOPbItsad emm-ap@rtmm tashmtheit Dyopletsof @5 9p avese rinted dowrgignes in succession

in the RS REE RS R nl et PERRE ST 38 B SRR b hed produces

were driell iR $adulimS4 Q088 Dh & highh@csuriibed epimpledy. was dried in
vacuum at 200C over night (pressure was reduced in

B&ﬂhV?ro%h@cE’Ssth’eH' a& APQ&H’m§ oTfe Q1P %roﬁ@fi H@Snaﬁ lréhydrate the

e for 14 hours) products shomed define
xerogelp abute Formed Fingall zir;;hdms Nve dpfiféremasd in applied dry dot size was visible

indepen oA 34 AR € OB b e G o e s s
or whetﬂérq&%et @Oplets (50 nBRPEeGRintdoRli@ 6n theGamelspsiehydr ate t he
xerogels, but fornmed small, clearly defined, dry

dots. Exanple 2 Addltlonally the optical appearance of
products, which differ in the printed droplet sizes,

Eﬁgﬁlggaluated. 20 m pl acebo-col our-formulation (from
ex np e 1) mas printed on a hydroxyethylcellulose

orqs%&alnrér% %ct"il\g%?rggglcggfgrig C)ﬁ}%nl?rl e&)xelio {r@rinted and vacuum

dried aceafdingdioliRE preEErﬁeEﬂ @kthod wab e{?dluafbed e print ed f our tinmes
I n succession in the sane pattern, droplets of 50 nl

2081 §f RhdeBb ?&Iﬂtﬂ@u&rﬂ Gﬁ%éorﬂﬁlgsckﬂ €& ARl butl: Wﬁh&!it' o@!&@ was printed four
products were dried in vacuum at 200C over

times ir{ suecessidinrag ZSmIarapiprse(aqgordleetth epmnplsrc&)yrsm@ﬂy ebl@l‘orsmwlyacrylate
The a I|ed draopl e i,d _not ydr a
or e el toge ForP By GG ol Pofii il of R hple)Y PR yere aricdin
vacuum@Rddréidlg & ¥xalfle $).ze was visible
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 a00§084680 opl ets (50 nl) vvere printed tw ce onPCTERPEANEN2261
spot. Exanple 3 The resid noi sture of active
ingredient free and print e1><]erogels (printed and
vacuumdried according to the presented nmethod) was
eval uated. 20 ni ofrepidaabmeistunen¥odt i on (accofding to
exanple 1, but without colour) was printed four tines
materigl sy ccegsactivedng@ientt frbeopl et primed aecigel t o] exanpl e
2) on nethylcellulo pol yacryl ate or
hydr oxyet hyl cel F?ﬂ”%éle xerogel s (prepared according to
exanple 1). The products were dried in vacuum
polyaceydator di mg to exdsble 1). Both acti 08 ingredient free
and printed xerogels showed | ow residual nmmistures
methyle¢livdese 0, 5% and 019 2% (m n} i ndepenfént on the used
xerogel material (Tabel 1). No significant in¢rease in
ethyl¢edisioderal |moi sture,7n printed produc0® due to {he
printing|and drying step was detected. The resi dual
nmoi sture was detected by coul onetric
Karl - Fi scher-titration (KF 373, Metrohm GrbH&Co,
erstadt). Sanple preparation was done under
Ex%”@rléogen in a glove box Tabl e 1 bel ow shows the
t t
Fc{gﬁﬁ{ﬁsﬁé}eﬁg&* g?{h% Fﬁﬁre(t ar eg§ éiléa\é%rr grgg Efcfgdet? dr{f B%gg@ ?olgur products
and thenwsptivaldy 'E@b&irarfbeEocl’ampl ﬁm‘i)ldEO(rdlssbluiﬂinr aind drstnﬂﬁutidmeof the colour and
rrehydrati on process ter was added to dry
rehydrafion, 3he Xei9e P’Vaﬁﬁ%&@i\/&g and the optically appear ance
of the sanples (dissolution and distribution of th
2@l eelpusplaceberpemuleiion (aseording toepxagenly liaeasmpriited m;aS nl droplets

four tm%? 151\/3%&%%% (ﬁ{ g%lc&%ﬁ%gt ei%.rgwe )en?xq ? gl Ms@%ﬁ%ﬁ&%{lﬁlcellulose

xerogel$ GeRsad adtotdiag v etangple @). éﬂwm’oelué‘t% wetre ejria:yll mes}alcuﬁms(eccordmg to
examplq &). BRETSHET U RGBR A GE S OGS 1o Ehe 1Y ol ffore prefareton of
the xer P&Qé' 4HdBg aﬁ@th%@ﬁpa{l %}éét?ararf’ c 'thH@éaﬁﬁ)})Aéﬁ%Jﬁl@nﬁored.

S pr

uantity as i1t ent in the rogel before

R&%%Qaq{oﬁte{nﬁ%e nlgh %%aslwé’m qgs%%ﬁ@&’is@%%tl RGB! colour within

t
earance o\EH € sanples was n| tored ratl on
the xerapél/lyaidgengindf thcheursampings solaton ewwis frashitorét eoptlcally A localized
distribution,of t he col our vvlthnthe xer dro
@ﬁ’/ lp 1g 3) and

dissolutigny @ héhesmppaa%dm%@usdpm e REBISTEN| PBr &

hydroxﬁﬂh@ ey egﬁg ﬁdagétt ﬁéﬁ%&lgﬁ o@geelst Eﬁ aa‘bgglé@ e dﬁ%%e%to?l 8 materials

were cldsaylyr\osqb]etfbyd;weiall hbws en(ngtSeafth hdws%)l“hmghge’d the c@htect with water
the surfadd cl)tl t%g x%rec;cgle wad reﬁy(ﬁ'ate very %as eﬁeacim ng to % a geﬁed layer, which entrapped
the applied colour dots. Even after 15 minutes of rehyydration 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
wanrosagessof the xerogel s was rehydrated very fBSI/EP2005/002261
| eading to a gelled |ayer, which entrapped the applied
Compesittoniithe s tefedkings: i nut es of rehydration
single, clearly defined col our dots were visible on
t heSUpEPE? oxyet hyl cel | ul ose %80bgé& . Later on the
entrapped col our diffused slowy into the surroundi ng
hy drheg@klanind f or red a hono@€0Qug hydrogel . Exanple 5
This exanple illustrates the fast and control |l ed
r el modyserbate®d i ¢ of product 8,002 epdred by the presented
met hod. The follow ng fornmulation (pH 7,4) was printed
on MEHKMxRidi (el thghaye xgoogelyg. Conposition of the
solution to be printed: sucrose 0,001 g phenyl al ani ne
X809 4dvete nﬁ‘éb%@@ KR! 18y By Qeaifthg AV, BeMinr 280 18 frBeze-drying. The
) é2,4 mg/ M) 20 m Xerogels were prepared from )
obtainehyetogele had & diameteniofig cavanged heighi o4 gemm. 3P ul formulation was dispensed

nto sod SEGFSARY. B oheRap O MRS HAELH 0E, ol A Blsem or 20
x 10 dréplsie FoGEHneNinOsuBBEksid. The ﬁfiﬂlﬁﬂ etsduct heastddrindl @t wacwemeat 20°C over
i pl aced 1mm apart from each other on a pattern of 20_x
night (p1eswe opasaeduced i five sisps Pathinuerchairde. 0,9¢k mbar ardsgyas held there for
oduct was dried in vacuum at 20C over night
14 hour%))r. acuut er |
pressure was reduced in five steps within one hour to

0091 ar .and s held there for. 14 uks). T
T relied RriBt Pk 1 ePRA, BDENBoRicHR, [ phoagify fog pebydrased
xerogel MARAIFRIa dellIbsé abuiste aledthries @Eepure t Wil glleasCRktiun)Seas monitored
acetate nenbrane into pure water_(rel ease nedi unm

was
in a relegpmeallofos sevieral dopis| ab seam teampergtyre. Reipiadayerogaly wergr placsdrinto the cell
er at. [ ' . .
o I G T BRI TR (05 ) v
the oppwéitelditebormtrbéranent(B3x pe therginnfye @fithecsxperiment the dry products were

opposite direction (experinment B). At the peginning_.o .
rehydrated; wigh BYS&YAteFe SUEheuaRY %‘BM’E’%@%’P éhe @f&f}a&%étbs@f%fﬁeﬁzedrymg-
Yi iutwal €detected SE-
mhe coflBat i B8 DA HBRLHLY 1P mREIBLE SRR it by
Chromdtbgrapiryodfer defimmddimees. i n t he rel ease nedi um was det ect ed

by SEChr onmat ography after defined tines. The rel ease
Thé peddase kirfies pegaenhred ih Fididg RefrodReitle deicade! lanatirs egexe achieved,

ki neti.cs were achi eved, ereby the rel ea rat oul d.
wherebp ¢hq Figase fee goBl }?%@%GFIPC\@’thé’t 1@%6 Tt %fggaei appliod protéins on the
xerogelﬁ%%{tﬁ?nn@l 1?9 reld8se fleARE. ff%@g{rl\ﬁgeidg el diR1 sRleC@RE placed near to the

the printed xerog e was placed near to
membrdrneen 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 rh 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
WEk@smsesd sa versa into the rel ease cell, had PGI/EP2005/002261

exampledﬂ)f Pristed B o%b'@ f(eiﬂéﬁni’@ﬁ@heaﬂdeﬂﬂ,yé&@tﬁﬁ% t&%k@ﬁ@le 3hdndarRrogel with

rel ease nmuch sl ower . I'e 6 The release of
incorporpfgd Epmem (ernepisatic) wemxgp@de@to speadl and agronseorsdituted with

C f

pure wa ?ﬁl ﬁ{c ﬂgntﬁtg fag é%g'%lreesegt\)l\ﬁ%ihﬁcgggeﬁ kg%g%%tzé ggnn% For experiment

Da proifeem @glahom rwivih aCdanBrath,SthWa@ realcihedr #baaske aﬁsumpuon that all
tei.n nmononer_ fromthe, dlffer nt praqducts, throug h)
applicd BiafaifAERRcIA aE SIS IR BRIGADS (e ) DY Ut in 2 0,1 mm thin

layer. T leg&rc}&'ﬁieticg of e ES&S{L ctd Qb Sd%ié%feala]nélodgé ?resented in Fig. 4.

accordi ng toexanple rint ed Xeroge per 1 nment
d ccordin 0 ex e.9) er .
iR BB BB 4 BRI URL AP, 1P Bl e o
release ﬁl&ﬁuﬁl@rﬁ&feﬁc@ﬁialtloﬁl@@ teapplie® pesteins. tRiimeet Mefdgem,l fathich were placed
ter in such quantity as was Eresent in the ydro

with the g@lqu;p sidefage/te fepepwitlytheppgmigancA nbiatt thgslgpgf;% ionl glstance (Fig.
u o] I
1 A). 1?1? z n%e%hgﬁe]raﬁéxg Il}h@ eﬁo ﬂ&? Qﬁg@@ﬂs ?h tIlQ grlg)?éw fgﬁﬁ&} a Very high
concentrated pio’&ﬂnkolenbm nd:xtltn thé mewlbmzime mémcrhgpxiefemblmhfﬁmnﬂ away from the
. ao,1 thin_| aye The r klntlc
highly \Goperd SroBE D BisCHEn PP TR ECR S HETLTS  Pelf walg A showed
the fasté:sf geleefke rafae e%ﬁ i@ Nhad BheeaZRsiont B8 ﬂ'@ﬁletl‘f@kéél‘i‘&nﬁﬂteﬂ h@lution of
ference in diffusion distance into the release
sample Bea‘hen prateigs dosesplerBitand € béd th élfmsp loiredf pr sheoiugh the hydrogel and

therefor%I b% E)%{eggrplf@%e %%?Sh fﬁ%@éyﬁgﬁﬁaﬁ tignhggta%lﬁel FGT the printed
xerogel, STHREH R84 pldédd vedyoiforfl itled RRGS hEdigm, theAdngedtt er
rehydr atl on the applied droplets on the xer ogel

THeGERhdeVird iR raﬂqﬂoemcvsews SicibioR ABREAIHalAde mnghemnplot all data formed

solution next to the nmenbrane, which preferabl
straight Uindsf used away fromthe highly viscous gel through t he

menbrane into the rel ease nmedium Therefore sanple A
showed the fastest rel ease rate, even faster than the
di ffusion rate fromthe concentrated sol ution of

E 2 D. The proteins in sanple B and C had to
diffuse out of o r through the hydrogel and therefore

TIRHVREDIS sRYRE HRiERSET fdsSble teh @Yl SehBRivE iprbtdRisOfbr example
di stance fromthe printed xerogel, which was placed

th G—Cﬁv@yaﬁuiwm ﬁelqnalséméatmdlfaspmr) tomexeregeljewith tp @resented seethod and
f
release i i} & foRLAHNEC TpdBlocfibls Wil BRpaBRhl Brdifid oo e&ﬁ’ﬁ% 5
Thi | bl t t
CQmp Rt ?@%‘%@@Q‘ﬁ&g“’wi}w e ke

(G anul ocyte Colony Stinulating Factor), on xerogels

wi tSHCIORe present ed BW¥ho¥ and rel ease themwith a fast
Kinetic. The products were prepared according to
g

exakphdalgnine 0,0004
polysorbate 80 0,002 pul

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

The release kinetic of the applied th 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
WO 20688450 rh G CSF (4,2 ng/m ) 20 m The rel eaBET/EP2005/002261

the expekinit@t the BY ptdRicBRIRE 8chylifatdd i pie W8 in st:@Mquantity as was present
rehydr at ed xerogel t hfough a cellul ose acetate

in the hydvagel dredore rft@zgdrseng\/aﬂ@rcom@mﬁﬂntoéﬁ%pwﬁla mengpgein the release
| | 5 I h t
medium,i5 4o (8 B TP Tt R B atned Ymde o1 Zced".“ﬁfoa
T SR BB ') S EREal R nees

achieve®f t he experinent the dry products were rehydrat ed with
pure water in such quantity as was present in the
hydrogel before freeze-drying. The concentration of
the protein nononer in the rel ease nedi um was detected
E ayn §E8Chromat ography after defined tinmes. The rel ease
€t7cs are presented in Fig. 5 (A) Fast reproducible

e BESE KBLOE A 5o S T BrE AReorin o
exampld'®} RS coafRRIITVRE the deaiibe of rh \RESEORRITE Bvadl ihBorpbeated into a
di ssolution of rh G CSF, which was |ncorporated into a

xerogel qewbighwasin gpluéen.was in sol uti on. The rel ease of
protein nononer fromthe different products, through a
Tmeﬂelaaseos‘épmte'nanmqmtﬁcam ehd ditff@rqam peodimtse thagaigh a cellulose acetate
nitored in are eas for se

| h . j
membralE o AEE PalEs SYBRARINES S AP B oo RG> R g0 xerogels

(experin¥éit @9 atcoMiing tb %ﬁﬁﬁ?l@ rAtafdla &Efbtgﬁﬂ With EXREFdraRALp r@eui/@kﬁerlment 0)
pl aced into the rel ease cel They were reconstltute

were plaged hntpdhe rwmw@rcellln Thei Wem@ﬁ@nstlylt@é Willlspyse exalpr i spchrguantity as
was prepéfﬁj iy gﬁe hg élebef(gr% é:‘ézg ﬁé{{% r%?or %(Pglxlﬁgl{t 2{]&\)6(961?1 solution with a

otein s |on Wt tra hat

concentlfaﬁbﬁ uthat &hs fdathﬂlattdEtB ﬁ@&s tHepassediptid) ahatahll app[iédl qxﬂoteln droplets are
roteln droplets are dissolved not in the wh
dlssolvegé),obgseqhe Verolgerogal volumeg by in a Qb gy Hhin Lyes: Th?ﬁglease kinetics of the

dlfferenggtoﬁ J{é'}?e(té&%@ﬁ%_ 29 di fferent products were

dlfferent rel ease rates were

e difference | t n .
R s A PRSP BBk iffance into the
release Me@iugl Mgl cd?fcbﬂhﬁtﬁm@tﬁ@ @}b}ﬂled\/}ﬂd)t@ﬁlsV\Bﬁﬁe@ Ixaﬁ@élsg\ﬁvﬂﬁcﬁ here placed
rel ease side face to face w mbr ane, had t

with thesredgese sidednes s fasp vaﬂsthaﬁe@nbrwe b@fiﬂéﬁ shesmss rdéffP%iﬂn disgance (A).
After re ?ﬁjﬁh&g gl %@Jlféﬁsd &gettstlﬁ he%8 %L:l okl %Ec%infegr MI}ﬁhf‘{gﬁr%ncentrated

Concerttrat ed protein sol Gtion
protein mitndwmmmct tolthe madmbrand alfiptedord sathpleet] shdveed Mtfasttst release rate, even

| ease. rate, even
faster than the cﬁ?fusmn 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
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faster than the diffusion rate fromthe concentrated

solution of sanple D. The proteins in sanple C had to
waledososwssout of the hydrogel and therefore shoReEP2005/002261

sl ower rel ease rates. Exanple 9 This exanpl e

il SPERats8l he stabi | pwzofulpr oteins released from

products prepared by the presented nethod. The

f olth&ixytheppoistimi2 4tmgmd) weve prilnt ed on

hydr oxyet hyl cel | ul ose xerogels. Conposition of the
Campasitianofithe sattiond) (pkb4,0ptodrei prindett: sucrose 0, 001 g

phenyl al ani ne 0, 0004 gpol ysorbate 80 0,002 m rh

Er wubwospoi etin (2,4 ng0@0] 20 nml Conposition of the

solution 2 (pH 4,0) to be printed: sucrose 0,001 g

phg&hﬁb&ﬁinee 0, 0004 gomobysorbate 80 0,002 ni rh
GCSF (4,2 ng/mM) 20 m Xerogels were prepared from

hy dsopgietisatcqnt ai ni ng 2¢0ogel 1)jjing agent by _
freeZe-drying. The obtal ned xerogels had a di aneter of

j f m f | ati
3: gg]gg—?eé ﬁ’%%%%osgmdr g'glhet S. orT% 3fr Ioglne}Ng:vver e
X8 S HI AR o RIS R 38 BB DEPR81 0G0 Hing. The

obtainedx@bgdlhid Ditaider df £ tar Sidta Hpigd o€ B $nh 2@ upfor@ulation was dispensed
cell ul ose acetate nenbrane into pure water wa

into 4003fhnk ¢pplgts; hhediopletsiyere placed fl gpmeappe fggm ﬁ@thr%t%errﬁ% a pattern of 20
i | ysed f tein stabilit
x 10 drefp ek AP B ™ A8 Y S e oty monoasr
S : e
RS ve §P T i OB B RPN 8 momrane

into purprvadtel Was moaliplee id @ rSleaseagt] foir 3bvdralt houdd. THeale¢ased solutions were
cgrinted, on PE-foil (as a nodel systemfor a dry film
analyseq fr predein sipbdley &y SPSBAGKe presented met hod was
moni tored. Products were prepared according to exanple.
Tie SPSPRAGE eels shhwe randu renomer ebandsl e edimgis elighgr multimers or

ssgregafis e BROEE BRI Bl b SREERF ol b BBy St oa

by Karl -Fischer-Titration) did not exceed 1% (stored
in a freezer) or 2% when stored at 25C for 9 nonths.

Protein stabilit detected b
Example I1 0 ity ( y

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).
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SEC- HPLC) was very good directly after production and

t hroughout storage. Less than 2% of diners, nmultiners
waresaggsegat es were fornmed in the products stPRCEEPANS/002261

80 C or 25C. No higher aggregates (detected by

SDS- PAGE) were forned. The protein nononer content (%

i n sanpl es, prepared according to the presented

met hod, throughout storagEebl&PT stands for an aqueous

solution containing 5% sucrose, 2% phenyl al ani ne and

0, 0190l ysor bpt e 80. SPT st ®roteif monamen(gous

sol ution contpi ni ng 5% sucrose and 0, 01%Pol ysorbate 80
storageitﬁngﬁﬁmh:)n Tahlst2| belfow.| Concent rati pnsqarée gigverny as9

(wv).Table 2| Exanple 11 Iin order to verify the

optical i T'yq ProgHed Tdolgn Prgadlicfs pr epaned by 994
Epo+Sf3‘? pr esent ed| net hod a ‘col pured f ornmul At i on was

print ed—ore try~f1n t T tTOo tte
sol uti on #ocjbe %(r)(il’ Nt eg:y’gsw;ggs%%%ﬁphen%’gl ani ne 2 028’2
nnnnnn hat o O O N1 ' 06 car Hav v f | rocepaol N o~ o NPT
PUI)’DU At O L 7U0CAl U T 1 Cl 11 = A
purd fic¢ t'ag%§0 n?}g’gi | ms wer e/bgriepar gquf ro%?lﬁydrgg’gl S|
a thickness of 1 -mn) dontaining 5% gelli-ngagent
(hydr oxe®h cel fUPose) by |ai r-drryi%g‘? The obt ai ned |dr §9-2
filmmatrixeslwere cut intlo pieces of 6 cnP 7 5
pl acebo- col our-formnul ati on was di spensed into 300
droplets of 25 nl. The droplets were placed on a
Epatpledh of 15 x 10 droplets two tines in succession,
whereby the droplet rows were placed 1mm apart from
Ireaclbr & haify tAt lopficddpalisy sheveed diahipredhcpapiepired by Tite presented
applied drop] ets did_not rehydrate or warp the fil s,
methodg polquedieamalatipp Wag pesfed pn @<y HEB MalhiX; dot s. O ai s
Met hod of producing a delivery systemfor nedical
Camgpoition obte solution to keaprpteédsi ng a carrier and at | east
one active ingredient characterized by foll ow ng
st epsrosgi ) prepasi ngea |iquid wherein at | east one
active ingredient is dissolved or dispersed (ii)
opt plenglalanist eri 2i sidg the liquid (iii) preparing and
optionally sterilizing a dry xerogel or filmcarrier
(i Vpolsduebaté B M @roadropl ets of the liquid according to
steps (i) or, if applicable, (ii) to at |east one

sur { 66k hubRsMin . «ry xerogel or filmcarrier obtained
fromstep (iil)

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 watp the
films, but formed small, clearly defined, dry dots.

27



(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) vacuumdrying or freeze-drying the
syst em obt ai ned by above steps. Method of producing a
delivery system for nedi c@him§d/ or cosnetic use
conprising a carrier and at |east one active

1. MbRsd A RBAuAEE Qr dHliREry! &/sfohPifdh thediiladribdreédsaRec Rike comprising a
fol | ow nge steps: (i) preparing a liquid wherein at

catrieg sandeh Eeasicanievastiveniggeediant chargctgiizssi et owimgditenser sed

(ii) optionally sterilising the liquid (iii) preparing
an@) pppacnadb liguidtveerdin at legst anelagtive éngrgdientds dissdlmed or dispersed
carrier (iv) applying mcrodroplets of the liquid
ac @orapitiogaltyostailésasy the liqoid, i f applicable, (ii) to at
| east one surface area of a dry xerogel or film
caifi) prepph oI §bElzifg b Uy {eYdgedBf fildi Arki¥r
repeating step (iv) at |least one tine, and (vi)
op . R i . (4 ) 1 . i i e
cody ST Hs TRERAIANGS Bf (R Tabialckitaitho ey (Tok igbfleable, (i) o
( vif lpast ave sunfate praagpfardry xeroge-od i regrrieh ebinstl drom step (iii)
obt ai ned by above steps. Method of producing a
del(¥)wprignaissiepeating stepeili) atleastodé tmecasheti ¢ use
conprising a carrier and at |east one active
| NQ¥ip Gpeibhal BC epedlindd sfeps ¢l)adontvl with 2 tiaidacdredihiagdarlyher active
follow ng steps: (i) preparing a |iquid wherein at
| edngrediemd ah teaphomeitimg edi ent is di ssol ved or di spersed;
(ii) sterilising the liquid; (iii) preparing and
st évii)lviaguung-dayidg yr freezoghying the dystern uaingdby alfaveysteps.
appl ying mcrodroplets of the liquid according to step

2. Mé¢thod dfopratiudiegat ddivesusysane far madichl anddory coseratigedse aomprising a

filmgarrier obtajined fromstep. (ijii): (¥),optjana .
cafrigy |att|2;ea§1i 5 thtl\yjz ingre 18%tﬂcc%\ﬂg1 itp rfiélmahcﬁha{é\‘?{eflzed L}l following
Sté’fﬁti onal Iy repeating steps (i) to (v) with aliquid

cont ai ni ng anot her active ingredient at |east one

E) Ib{@ ;pﬁﬁé)éhg%/ ag@ﬁﬂ%&éi}{iag 2 toﬁlg gétﬁ%ziﬁ?rgmeﬂgis WRCoINYS %pteﬁhpers ed

ove st eps. according to any o
ol B IS, o e e 90 rcronol
P erRringand aoiomalis beulfing & AR YerietPr Bl Baieh o
L{ 2&”@%@%&%&3&@?@%% &%ﬁﬁbmérﬁg%%p Rieps () of. if applicable, (if) to

f 8 rdgf’%%ti ohE sBFYeNGea OB &?ﬁ(eﬁ)%@ﬁd’r%lﬁ%ah@er%mﬁiﬂgd R lbﬂr%;]b i)

characterized in at "'the dry xerogel or fi
(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.

3.  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
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10.

carrier contains one or nore swellable, dissolvable or
er odabl e pol yners. Method according to any of claiml
W 0008/084sb@r act eri zed in that the gel-form ng neCEEPENNS/002261

of the dry xerogel or filmcarrier i s selected from
suriget \psgRc ehdr fteseToReli or alilgh reatréas, olpeiaed fom cden Aidefanaptionally

rep?aﬁung '@W?{/} at b4 SH e S&rﬂf g@ )f%g;ﬁbf(ﬁf}}g%éeﬁg%t}r%?ﬁ@ps dl)k{?) (v) with a

or “xant han gum gen,
liquidh bmﬂammmmatheaamhvg angrddiemd ahkeastdae itinst; (vidsvacaimidogag or freeze-
and, chi % b a,tel ves, gl ycoproteins,
drymeshe e a 1ne6 Y1@B9%RPBY ycans, pol yvi nyl al cohol ,
IyV|nyIpyrroI|done vi nyl pyrrolidone/vinyl acetate
Me@ﬁ@ Bacsarding tonyof slaesy] 6 3mehegmterwdyetth@t| thp drygkeregelscarrier is

e LN R P 0

| hol | ..
Ml Akl 0er Bl i oF BE BB, i i it drvafin courier i
forrped Yidfi Bogaiodsl Bnevagboragld-these ﬂﬁéss\éﬁtprt‘ﬁ%bl%irf&ﬁng, vacuum-

according to claim7, char acterl zed in that the
J@élorfcewﬁcwe-ﬁm@u al of the dry xerogel or film
carrier is selected fromcellul ose derivatives,

Meihpéf@p@ﬂdirgg weartyyofcelniinl be, S, lpdragteyiped py thng Ithe: drys gerogel or film

cam dro et hg’l}kg’%‘%ﬂlﬁﬁ%lleﬁr Z‘;%get?ﬁ%%%hﬁl cel I uI ose,

IIqueacetat hthla
Meﬁ%aﬁ%%fé%ﬁ? Iaﬁ?éf’ p %s@am%aestﬂé that thq galdemning material of

the ¥ F @tcBeb BF %‘hﬁaéa?néirlsegélé@tg@ et dhh QRBysSUBGHARL %k@ lalginates, pectins,
m Xxtures thereof. Method according to any of clains 1

cantage@ans: baxanthar, i stech | andt ﬁanchtdeelveavasl, gums dikedtragacantle or xanthan
|on exm

dd s, .
unfy oieRu el R EASAiaR Nt el St oA fkes. chitosan and
chliﬁgdrN@rMﬁ%e%lgbUﬁ@ﬂefns W@@gymo% dbmnﬁﬁbgayaéng)fpolyvmyl alcohol,

clains 1 to characterized in that the carrier ha
polyinylgwmelidane. winysredidonpint agctsie e@g%ﬁnwé; igh molecular weight

an cl cte
po LR DULBI Tl L B Rt RORBECT ARG  ehcos
polgorlyethytsne /pobvagproppl@itheopolymiers, U}Btﬂyvinyll\lﬁbblﬂﬂ polyacrylates and/or
accordln to any of clains. 1 to 11, characterized in

pol&'rﬁatha%rm@ s dpJulagtislest spalyalysplifisseand polymnigpacidy @nd/or cellulose
derdtif@ces, preferably one or two surfaces. Method
according to any of claims 1 to 12, characterized in

Me{hlaatack&%n{ggs @gfn?’?l & %rﬂ&eerlzt%ﬁ ph tﬁgt U §e1 15& %ﬁﬁe% CPf the dry

carrier oes no ange 1t

xer@gbtt @f dilmgcdrerain )Sel@étefd fon® cdlluleseldbrivativesa pta’émzlgdnethylc ellulose,
that th? mcrodro | ets have a vol une between about .
dioxgymronyleeHylosy hv irogyiethy, fllé}ss,bﬁydwymha%ﬂfwlbﬂ@e sodium

carlm ﬁféﬂlﬁ&@luwse, m)StetﬂglﬁEﬁﬁlﬂpé,y betuggs@bout o fy0l anghthalate,
1(3%/ nl .

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 claimas 1 to 9, characterized in that the carrier has at least two

surfaces separated by edges.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Met hod according to any of clains 1 to 14,

characterized in that the mcrodroplets in step (iv)
wo@Rooslosions 1 to 2 are placed separately or w t PCT/BP1088002261

to each other or on _tqp of each other, preferaply )
Methodr agcarding @t #yd Ofcdepdi hgtar aoaﬁgara?te%a‘i My that; they garrier has

. ' ' 1 Cr e applied in
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veiie B Ve aBROD RAGH LD Pt e BeREm B HoBg 0l And 200 a1,
mbiGréferably BetWah Moubi @Rl didvooany of claims 1 to 3.

Method according to any of claims 1 to 18, _ _

C .

MENRIACL TR ahf of O} 1o T4 LBHCARIEN P BaPIRRRICIRENAS in step
(iwcof dlaimsnigioe2l aeenplacedrseparettlyi ogwith contdctdaiedcls atherageon top of each

tﬁrea. Nh@hod acgfrding toclaiml to 19, characterized
othet, PreiFrellK SeRaRfed of step (i) in claims 1 to 3

contains one or nore excipients. sel ected from sugar

Methedracsprdiigolosanys of Flaibant’e, 14amhagoigtrubin tat fie Bicrodroplets are
a@r@& ﬁrfa g@g@% aiﬁtﬁegasggfs%cshaﬁﬁﬁ%ﬁ aétrlullé%g %ﬁ?ﬁ ﬂfg‘i’éd?&thta‘Eé obtained.

ny o ar ac at- at | east
e .active i redi . r N, thde
MEHRPARIEO S0 f, PSRl 486 e oodhhe of s

(vip eonthiatrigamotiet hetledagredidht e bpplidysepdratelyairveithlcdntac2 o or on top
characterized in that at |east one acgtive i di ent

of ghey mighuirenlets, of be fsbrvwnd ofotiEl Gar | wsfe%b?y separately from
mﬁ’JrS{lré?l@ﬁl of tife ﬁﬂgqumﬁ of %ﬁ Givi @Pé@r of iy T%o 8

pro nase 1 nhibitor. rvery system for nedica

d/or casnetic u C rjsin | er .
MRSl SO b SR 5+ PR g Hich Hiers of sep
(VA Covnehinifg tdotiRy Hfivé higgrbdiergatengpplledi wba diffbleatl sofface than the
rehydrating a_ delivery systen1agcordinq to claim 23
migragrapletsrapplier inthe Fatt Toud of stapdED apB At ¢laimsy bivght i nt o
contact with an aqueous solution or water outside the

Mgthddegrcotdingote eme af elimRdhipd} &t charagierized iy they sheemicrodroplets are
obt gi.napl e . t he hod. [ lai.m 24, . .
i of 30 fichls 0%, L JPRSGELS, B o BT flgadiont S cdping

arohied slidsafdcasteal €l ease of at |east one
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.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

active ingredient is observed . Rehydrated delivery
system according to claim25, wherein a slow,

wa@omsnsiesed rel ease of the active ingredi ent OPCT/EP2005/002261
i ngredients is observed. Conpgsition for cosnetic or

MBGH GRPOTRIE 80T 9% Tl 1o G, CHAISREREAfh G UT o lesst one active
in%@frﬁgﬁﬂ 8 Gb G ih‘é??%n?&f&tﬁm%gﬁtggi‘, %gef%%bfé'll ﬁ”ﬁ”ﬁh%ﬁ&g factor,

)

ydrated defivefy system accor
enayme bepiotedngsp diltibitqr ef er abl y sel ect ed from adhesi ve
strip, adhesive wap, bandage, gauze bandage, conpress

Délii@iye Bystdds EoP imedicdt hhd/BF Yoshyktic &ule a@pridingda tearriek ahtha Jeast one
or a rehydrated delivery systemaccording to claim?24

acliye Mgkeifnbatiainable by 8 merthed aceording trang of Be fersgeing claims.
treatment. Use of a delivery systemaccording to claim
Meod of achysihgtihgaa deliveay isysteny asgasdiagtactromdiheharecterizgidin that the

cofbgFlighu PR buAGER I P Sl kbR e e e o
beGlaatsad) 23 for the manufacture of a nedi cament for
treati ng wounds, skin diseases, ocul ar di seases and/ or

Réﬂyﬁ#a%écﬁc?eli%rﬁsgﬁ%éﬁp%ain&ﬁé BPtheat QRS HhRSrdifs A Waiff 24.

claims 1 to"23 characterized in that the m crodroplets

R%{yﬂ{aﬁé%f)hé.lﬁgr}p stgé}ﬁ agéorﬁﬂg Qo SHHih 3 SvHRfeir? Y th@GE1eAcCSat least one

e carrier by means 6f printing or spotting,
acfive irgralidnt idgbspivedoel ectric printers, nore preferably
by printers, which use a syringe punp and a hi gh-speed .
Rélyafabed @d1BRE) Cystéah \becorliii o dlana A, ihiagih @ stowy, @introlled release of
claing 1 to 23 or 32 characterized in that the

the aetivedpgredignt gy ipgregisatsis ebssticdpl ets are applied, is
heated preferably to not nore than 400C, nore .
Compdséticibfoy cosmetist orrmedical gpli@ion anskin atoapk{n wpurdsy cgpprising a

laims 1 to 3. Method .accordin [ :
oS8 ol B GRS P5Eh " BB Y nE IR et o ot
24dsnidesh irfértvﬁl@ﬁ@kﬁ} wrbfedblp belpetéd Hdpmaddhasiye efripe hdties®e Ivrp, bandage,

3 to lower the residual noisture preferably bel ow 5%
gaype barylage, COBPISFS SEYYY- 299 especial |y preferably bel ow

1% Method according to any of clainms 1 to 23 or 32 )
Useoofandddivarasisean 2eaprding th a%ina 23 oe pirehydrateds deliveey: aystrinn gecording

. i f. f.clains. 1 3 . al ni
BRI R Y SRR
O S ok 3R 26 A S g oo

toVaH©4 & A REBRDN MESHRY te 616 I8 AgnleBicamyntOf clains 1
to 23 or 32 to 35 characterized in that the sterile

Ubd 8#) ggl?\%?grs 0 FeLordir@Pro(didih 2 fRMe AanthelufBofla iRdRament for

I's produced by sterile~filtration under aseptic
treating idunds .skiviatiseasesacadardiisegses @ndloy diséased aff amwudosho 23
or 32 to 36 characterized in that the sterile
Method according to any of claims 1 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.

31



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 aesasieon and drying. Delivery system for medPCEEP2005/002261
and/or cosnetic use conprising a dry xerogel or film

Metggd peeordiagdo anmf elaims bfto @3 | %3%% %%&h%qapf@rléed in that the system is

dr168 qgt \%Cﬂ{llﬂg%ﬁ%g g) éf a g\échah\}é]‘sg rl et.gl :? Qél slowQe {HeVI%EMual moisture

system ac rein t pattern
preﬁefagbl.y selow 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 claim s 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.
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