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(54) Title: KERATINOCYTES WHICHMAY BE USED AS BIOLOGICALLY ACTIVE SUBSTANCES FOR THE TREATMENT

OF WOUNDS

(54) Bezeichnung: KERATINOZYTEN VERWENDBAR ALS BIOLOGISCH AKTIVE SUBSTANZ BEI DER BEHANDLUNG .

VON WUNDEN

(") EY) Abstract: The invention relates to novel keratinocytes which may be cultivated i vitro and the advantageous use thereof for
production of a product which may be used for the treatment of acute and chronic wounds.

{57) Zusammenfassung: Die Erfindung betrifft neue in vitro kultivierbare Keratinozyten sowie deren vorteilhafte Verwendung zur
Hei_'stellung eines Erzengnisses, welches zur Behandlung von akaten und chronischen Wunden verwendet werden kann.
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79258pct . 209 Kerati nocytes which may be used as a bi ol ogi ddIABil280¢ ve
subst apgepsigiadsge treat nent of wounds Field of the invention P-mePi ﬂ%ﬁ@&i on

- relates to new keratinocytes which may be cultivated in vitro and elr
benef i gb%utsjzogf or preparing a product which can be used to treat acute and
chr oni f4€”” The invention was thus made in the field of nedicine,
speci fi gakatind i f . i tissue engineering. 10 Prior
art All ogenei%&ﬁée‘pg}liahgiggt%susﬁgggggﬁ@ﬁ@%@%?ﬁéegggsﬁmﬁ%ee' Q*, 8—rreabf'ig'ét° | ong
time for the treatnment of wounds, wamidsul arly ul cers and/or burns (Mier,
. 1993; Schonfeld et at, 1993). Wunds which prove resistant to treatnent by
conventional nethods over |engthy periods can often be 15 successfully

t r eat eHield oNhedhi@@nei ¢ keratinocytes (Phillips and G lchrest, 1993; Beele
et al., 1991; Leigh et al., 1991; Lindgren et al, 1998). To begin with,

when uThélGnwdnkies i Kk ty : o) - dire redom nantly
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and noﬂl% h@gﬁg’b%ﬁwdﬁb& mafle, "hlﬁTeoﬁgﬁe‘?fcmﬁ Finey tRerdisrln dn ithe figkd alowieund
Recenthealing Uyeis@engink&siol gati ons  have shown that the transpl anted
keratinocytes remain in the wound for only a certain length of time and -
are then elimnated fromthe body in a manner which is clinically invisible
(KavvaiP'é?"%t'tt, 1993). The stinulation of the body's own wound healing is
thus primarily brought about by an optinmmrel ease, in space and tine, of
a pl urdllegepeigtketitindentasiitavg suwnedsidly Hean upadstor qiiteakliong Simedst thaGRhtndndr Matri x

(ECM), | | | ecul t by th Ll ic kerati t
* (Cany S B S R bt Maseroths), SohielaibflotPes). Wrundnmber of
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single therapies, e.g. with isolated gro factor € main
ef Pectsuefestiulle pratednsing alingencin keratinveytesr(Phillippand€hlchwist WO Belenmayt es al so

pr oduges; NBg Pi &Al d mgc ical.ly.so detectahle changes in the
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of the transplanted epidermis. However, it was soon apparent that the success of the treatment

is primarily based on the stimulation of the body’s own re-epithelialisation and not on
20 “growing” the allogeneic cell transplant in the wound. Recently, numerous investigations
have shown that the transplanted keratinocytes remain in the wound for only a certain length
of time and are then eliminated from the body in a manner which is clinically invisible
(Kawai et al, 1993). The stimulation of the body’s own wound healing is thus primarily
- brought about by an optimum release, in space and time, of a plurality of different growth
25 factors, cytokines, extracellular matrix (ECM), smaller molecules and proteasés by the
allogeneic keratinocytes (Lang et al.,, 1996; Marcusson et al., 1992). The complexity and
number of factors released confirms the therapentic advantage over conventional single
ﬂlerapies, e.g. with isolated growth factors. Apart from the main effect of re-epithelialisation,
howevgr, treatment with keratiﬁocytes also produces macroscopically and microscopically
30 detectable changes in the granulation tissue (Lang et al., 1996). Another frequently described
 effect of keratinocytes which is beneficial to the patient is the marked analgesia after
' transplantation (Schonfeld et al,, 1993). |




transpl antation (Schonfeld et al., 1993). 17 April 2006 WO103% 882686 2
- PCT/ EP@@bsld459 ' For wound healing it ig advantageous to use
undifferentiated, actively dividing kératinocytes, as acti ngEpa?’Wsai ng
keratinocytes appear to have a conplex secretion profile which pronotes
wound healing. Wth the exception of the stemcells, undifferentiated

ker at i Feroydid e & ReddvantBEddub fcﬁ'is"étdnf@ﬁ‘fe?é}ftﬁ %Qééwl%f} cm/i\dﬂagi ]%ra%?lgc gurse of

natural differentiation after only a few cel I VI'SI ons, ess which

has hifeHYYY dIvidins keatinoetrsappeat to havetrecamples tecretion prafiletihirh bmotes
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di cal purposes. 10 The al |l ogenei c keratinocytes

and expensive to use for rrg . I'lo c k

ar € usBESIOfR AIPRIAS 8’&!9%3113%' tthetto alwayschaey observeskinftls im vifro swltivationeef
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" "bi ol oyuelapiepativuiavly swdahid farerduind dealitrgdmse highérto okite bt dubtivabaiSintiteo,

advan t hat the || s do not .require enzymatic pretreatnent, detaching
t hem %@g% essth%@td‘rf@ﬂéﬁﬁg?’ﬁjgnﬁﬂ?%}F@??ﬁ%?ﬁigazﬂiﬂ)@s?shey are used. Moreover,
the use 15 of bioconpatible nenbranes as carriers for cultivating the -

keratinocytes (EP O 462 462, US 5,658,331; US 5,693,332; EP 0518 920)
melRes Tihe afegasies keratinopytepate ssedibetspeitivgily eithey dacttinie thefomndfbeehilalg

dr eSSk : [ »a . cel.d s | onger have to for sel f - cont ai ned
cel | g%gtrug% teesi'%%%r’r%?@r?sgm ofa ﬁmﬂgl? “a ‘izé’g’d‘y‘?%‘ryo‘%ﬁ*cgs@e%h%a&a%&%e, RBy be used
~ for t egettienndth biccaipatible.cadiesy iinder GlNE “BdbIY@I AR wOMEKcalihie USe Of

" .subconfl uent, cel| aggregates has the 20 additional advantage tHhat
cor r eSpPoHEFH gfrﬁ’/e @UP‘%&ﬂsége xbvpniaghdaythe selly do passequitaanpyyaticpretentmant at ed and

are t hAOSA ' ) tinocyt.es,.my be
cr yop?gggrﬁsge/gﬁf or mqﬁen%fg&%% ?ﬁgl%%\g&%g%g %aegdég 2e?' ﬁfeu‘I‘S%Qf ch?iv,er’cﬁ“? Bty or
i 15 conf bincathpatible mhmbiapevaspatids for caltivatbig e tkeratinbS tat(EPEREr 26UES bet ween

-30 a 7. ' | r bet ween -70 and -90C (De Luca et al.,
1992; %8%%%1 38 %69%%%8%6&8?‘%05 myalps K Bpssitle faiaRare fi biolopisally aditvec
usef ulbaRdhealitig diestibgPOIREDALRE CelRUB 0B SR e LFokE § Reif ‘or?tﬁ&@!i Yerff
bi ol ogical |y active wound healing dressings. Problemo € 1 nvention
aggregate. Carriers which have already grown subconfluent may be used for the wound
treatment. Apart from being available sooner, the use of subconfluent cell aggregates has the
20 additional advantage that correspondingly cultured keratinocytes are less sharply

differentiated and are thus advantageous for treating wounds.

Keratinocytes may be cryopreserved for wound healing, without any harmfil effects, directly
-of in conjunction with biocompatibie carrier materjals at temperatures between ~30 and

25 - -196°C, but preferably between —70 émd —90°C (De Luca et al,, 1992; Teepe et al., 1993).
This further improves their therapeutic usefulness, as it is possible to some extent to keep a

supply of biologically active wound healing dressings.

Problem of the inveniion

3¢ The keratinocytes known from the prior art and biologically active wound healing dressings

produced from them have certain drawbacks which the present invention set out to overcome.




- 30 The keratinocytes known fromthe prior art and bi ol ogi cdlIAPrHE@PP%e wound
heal i ng dressings produced fromthemdave certain drawbacks which the
present invention set out to overcome. 17 April 2006 3 An obvi ous

di sadvant age of the keratinocytes of primary origin known hitherto is that
the said cells can only replicate thenselves for a few generations of

cel | s By ohwiovs difadvantage ofdhe bérhtinoeylet bf pripigaeRHeEnotid HithéttoiOMaNGe kgl 1

hi gh rgélgsl of divi sjéo#gﬁ%d h@ncF their suitabili ti; for the preparation of
bi ol ogirédl T4 Aot Spac BSREST 106G 1e 8ergratines ofeells by mepos of frdrrgrcelhr art t he
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di sadvBrfPagEoNAS kinldically activmwetndhealing tiessimgst Attrading e tHei prick ed the

cul tur ghjl A i i ngcytes in.vitro kes i1 essential to carry
out 1 1 Sl fokn & orPble (SR ALIBRIEsE Skt bF 3 Beieiog b0 i Af r

repl i cetreccubtedatiom@®iczad et@bt B#99%8d i s not uni form and hence the wound

heal i ng dressings produced therefromw |, or at least may, in all
probability have differences in quality. A further disadvantage is that
the reap il : | : bous.donors ,.constitutes an
i ncreas eg@%ﬂlkkﬁg?& fd%% g@%‘%ﬁgﬁ% t gﬁdﬁ%g%ﬁgﬁ ntpgﬂ(’)t\hgﬁﬁlétegﬁ%ﬂawg& ?tlrf"éldJ

aggr edsaratinotyites imofroasaus if eskentih! tbicktrp buthfep@battang coinglek raidosfion Mis @xanpl e.
Descrit%}i on_ of ttgﬁ inreﬂt‘i@loql The .i n\{:'entio,n relates to keratinocytes with a
hi gh orol PFEFLPatshe saliched soll maierialipbiined s pot ynworm pad hercs thnwrowdd ch can be
repl i drfaBfl iesdigaSirodiiddish il ' i

kerati_nocfligt,es a) cannot beéfr&‘g%?i)ﬁgg{ber\gt%e?lﬁtnﬁ@l’glbésigﬁnr%gébglfl%te}?g e(rz%ﬁ-gpéaserum
and/ orin@pality. t he absence of feeder cells and/or c) in the absence of

Epi dermal G owmh Factor (EGF). This can result in a cell nultiplication
factor of about 1044. The correspondi ng keratinocytes may still retain

thei r Aflutint dgadusatape @p@at the se-fs0Fatibh 6f the RabEMy 1 Hro VRS d0hS:
kerati nocﬁles mpy be primarily keratinocytes iSolated froma dronor and

cul t urrgBitEuteRan yceqaged stk ofdnfechiéon wohareciprentlihi mound healingtiggrziion Amy be
Carri ¢obrOdtkd B&@W%rﬁ«ﬁiaﬁhgﬂﬁ%ﬁ}a}igg Foebcan geeording to the process
I'd &an een |n’{ 7820p

descri bed by el nwa or exanple. Disclosed herein are
keratinocytes which are isolated fromthe epidermal part of a foreskin.

ﬁg g} _'ﬂ%%’&)ﬁt)&én ghhrél{lr]rger}mg‘))rnl gin, particularly keratinocytes of the culture

The invention relates to keratinocytes with a high proliferation potential, which are not

immortalised and which can be replicated at least 150 times by in vizro cell culture methods.

The keratinocytes a) cannot be replicated in the absence of foetal calf serum and/or b) in the
absence of feeder cells and/or ¢) in the absence of Epidermal Growth Factor (EGF). This can
result in a cell multiplication factor of about 10*. The corresponding keratinocytes may still

retain their advantageous properties for the treatment of wounds, -

The keratinocytes may be primarily keratinocytes isolated from a donor and culturable iz
" vitro, while the isolation and initial cultivation may be carried out by anyone skilled in the art,

according to the process described by Rheinwald and Green in 1975, for example.

- Disclosed herein are keratinocytes which are isolated from the epidermal part of a foréskin.
Keratinocytés of human origin, particularly keratinocytes of the culture KC-BI-1 ,
which were deposited on 27th June 2001 at the DSMZ-Deutsche Sammlung von
| Mikroorganismen und Zellkulturen [German Collection of Microorganisrﬁs and Ceil
' B _Cultures’] GmbH, Braunschweig, Germéuy under Accession Number DSM ACC2514 for the




whi ch were deposited on 27th June 2001 at the DSMZ- Deut sche7Ssmit208g von
M kr oor gani smen and Zel | kul turen [ Germpn Col | ection of M croorgani sms and
Cell Cultures] GrbH, Braunschwei g, Germany under Accessi on Nunber DSM
ACC2514 for the 17 April 2006 4 purposes of patent proceedi ngs according
to the Budapest Agreenent, are preferred. Disclosed herein are

ker at | PRYIE 9T RAteahpraeecdingsiageatdingdmtheBudapesius gredfem) are p&ISived ACC2514) .

Fur t hep: di e all .cell,s.and. cul tures which are and/or may be
goner apsaioged REER BELERAL s Miorln dFo AT e s B LIOSME. KC Bl - .
The cuACC\ZéM)oPiurdierkiineldsatI@éréiﬁaﬁé’élﬁéelis%nd%ﬁﬁﬁx’é@ﬁ/ﬁicﬁﬁré"ﬁiﬂ/&fm?ﬁ‘é"p' ein
relation to the _keratinocytes KCGBl-I (Exanple 1). The use of the conplex

medi urSFRSdYYtrbPassaging Al er subelaping e ergindfcultersde-Rel. | s, preferably the
use of lethally irradiated nmurine 3T3 fibroblasts, is advantageous for the
culturing. The anmount of foetal calf serumshould be between 2 and 10 %
The prEpasdtivasionodf thedefadimdeytes & desciibedk b9 Wyt 6f dxafHEe irskldilditiol thet he art
and ri or _ex e by the process described in Exanple 2.
Subcul efé\}g[loﬁg{ﬁasﬁ&t%} BeR ﬁ@&%@%u% gicamplex mpdivimspesifiehinat a naxi num
cont Tenaglef andlho . bardlGUAIc! biANBRIAGRRLSE elilfsker Al nocyLes may be
|y at 3/7C, at i

cultured at 35 to 38C_ preferab t are I've humdity of> 90%
pr ef eriEBitedsnyrine3 B3 Mapblesis.us advantgedusTor the cORoringl The sheuntiad esal discr i bed

i n .Ex | at,ion.dg ing tine for. the keratinocytes

parti ggﬁgr?%ou%rgr%ﬁ eF‘g%f]ﬂ%égﬁégﬁ*P%’?ﬁaﬂBRQ thadcder cells s knowmgtorthpses ki n, i s
bet weahilleddnthcurt shabhay b Qe dot forGhambRd o BbcBS debllbl SHERYRpIC W Ter OUS
passage t. a substantially constant replication rate %FI gure S However,
t he p%EEQﬂfIV%%¢%herp%n%ES PRCOFGing taclhe iy eption attalmeaxifematanfioeydeast KC- Bl - | |

but r o kil | I Ll man 1o performthe jnvention under
approgp?%ts gaggdﬁgjir&?%%gﬁh t"ﬁgé{rﬁ‘?) ké}é#lg{”f g%séri}?%ée t('f'c'ﬁd(ﬂt%t‘i' SSJ *ainms 1-8. The
expr esiferablymy 877 Grm rrelhiieddimitiny 68+ 0940 pref@ab1 05788 A0, AKRREPEE Sreans

t hat gr'b[garily i sol ated keratinocytes and the keratinocytes cultured here
are not Spont aneously transformed and/or have not been transforned by

nol ecul ar - bi ol ogi cal, chem cal or physical nmethods known fromthe
research. The latter neans that the cells have not been treated either

usi ng With the process described in Example 1 the population doubling time for the keratinocytes,

particularly human keratinocytes from the epidermal part of a foreskin, is between 1 and 2
days (Figure 1). The cells can be cultured over numerous passages at a substantially constant
replication rate (Figure 2). However, the present invention is not restricted to Jjust the
ke;atinocytes KC-BI-1, but rather it is possible for a skilled man to perform the invention

under appropriate conditions with any keratinocytes according to claims 1-8.

The expression “not immortalised” in relation to the present invention means that primarily
isolated keratinocytes and the keratinocytes cultured here are not spontaneously transformed
and/or have not been transformed by molecular-biological, chemical or physical methods
known from the research. The latter means that the cells have not been treated either using
e.g. viral factors or sequences, chemically mutagenic substances or, for example, by

irradiation or a combination of different processes.

- Keratinocytes which “are not immortalised” also means that compared with transformed
- tumour cell lines (He‘irle—_B achor and Boukamp, 1993) or compared with immortalised cell

lines, preferably the cell line HeLa, the said keratinocytes have no telomerase activity or a




e.g. viral factors or sequences, chemically nutagenic substldntmd 2806 for
exanple, by irradiation or a conbinatgon of different processes.
Keratinocytes which "are not imortalised" also neans that conpared with
transfornmed tunour cell lines (Harle-Bachor and Boukanp, 1993) or conpared
with i rtalised cell lines, preferably the cell |ine HeLa, the said

ker at | Hbeiprbsllnegucdtelogiense natetyaEt iRigury 3piThis id parhpulidly BQO8IS in

subst agdy, menase . .activity,. . Figure 3). This is

parti cul aﬁ%@?ﬁ@@%%&&%&wg%ﬁ?gﬁﬁe HElﬁ‘l‘getclllf“‘éc‘1':m*r0rtaI i sed keratinocyte
cell line HaCat. The expression "not imortalised" also nmeans that said
keratipnocytes cannot. be replicated in s the absence of foetal calf serum
and/ orﬂf PhES18s Renmertalised etlsempans thatgaidrkeratinptigesatasnstde reoflic@piddar mal

gr g hhé asden 1 § Lse at i es .can, for exanple (Schoop
et al., 199%% ?E%téﬂ g%gérég%giagﬁ)ok no@e:‘g‘gn‘{%??%%g%ﬂcelélaggoﬁﬁh%,agmv r, that
sai d kpidermaberprds fadtorRET, B0mahantsed lheitnositd ! fF esih e re@&{agf)%{)ﬁ. as the
cel | r@,@blcati on increases (cf. Figure 4). "Not imortalised” also rHeans
that thé”"Said keratinocytes exhibit a normal differentiation profile after
transpl antation onto nude mce, preferably BALB/c. "Normal differentiation
potential " here means the ability of the keratinocytes to develop into

t er mi rf&eIHPIESTiPR T RYttimasdlisE’ lebsoan éansdpveseridt f201 Reraiicatagahoepi der el

| gyer gy - ratum corneumin the same way as_autol ogous
ker atino e\tlﬂg‘lzsy‘.} C@%@?%Ssgé’hﬁ’&%?%asatﬁ C%QWBF?%B%%%&SW{F% Kigwe4hot
imortalised and which can be replicated at Ileast 200 tinmes by in vitro

cell gulture thg,gs. Al so disclosed herein are keratinocytes which are
- not i mBHERReLFed nalse msansdhptdhe paid kewtinacytwashibR BGotmaekiffeyniidion tro cel |
cul t upRMELRQYSmsol - I ed herei,n_gre keratinogytes which are not
i mortalised ands%gfrl#ﬁtg%eénetghﬁ%ﬁ%&’ %&eﬁe@%é%??‘%ﬁ OH"E@ dbé‘e‘ieﬂtlvlan o cell

cul t upeieniéalhbass. oty ditabiagus e ketitigoopisholdrdibh RS KIRRAAARIRELAER cat ed
fr150m nl donaqr _or a few donors. Starting fromone donation, for

on onl
exanp eé’?g’l?fﬁfsc?ﬁﬁg%wf%éz% epuigeed laeras igbescaiiatum epiiewatin dresamt077
cel l swaj‘;b,gﬁutaﬁ,@()@ﬂkéraﬁ@@we&ati ons and 1090 cells after 300 cell
replications. Thus, it is possible for the first time to produce | arge

quantities of standardised cell material for the preparation of
bi ol ogp; [ J i agqregat es. of constant, verifiable
| Ol Ogyiefsky harthl HEK MBS RE AU A9., 2991 293t e, of and which ¢ah be replicated at
: least 200 times by iz vitro cell culture methods. Also disclosed herein are keratinocytes which
are not immortalised and can be replicated at least 250 times by in vitro cell culture methods.

Further disclosed herein are keratinocytes which are not immortalised and can be replicated at

least 300 times by in vitro cell culture methods.

Advantageously, the said keratinocytes can be replicated from only one donor or only a few

donors. Starting from one donation, for example, 10* cells may be produced after 150 cell

. . 77 . .
replications, 10"’ cells after 250 celi replications and 10°° cells after 300 cell replications,

Thus, it is possible for the first time to produce large quantities of standardised cell material
for the preparation of biologically active wound healing aggregatés of constant, verifiable
quality. A corresponding amount of standardised cell material may be replicated, for example

starting from a cryopreserved cell bank, which is in turn produced from keratinocytes having
- the properties described above.




quality. A corresponding anount of standardised cell naterildlAniyZ0fe
replicated, for exanple, starting frgma cryopreserved cell bank, which is
in turn produced from keratinocytes having the properties described above.
17 April 2006 6 By using standardi sed cell material as the starting
material for preparing biologically active wound healing dressings the

ri sk oBYi“ﬁ’PSéFaiﬂéﬁfdtS@d colbmstssial py the slaginginatedalifer prepwingdiblcgidallyestivh e

i sol at . ' .i.s restrnicted to a few.donors, preferably
one. donarnPheatBE AHELAE! DRTKLEE e oI Meobn Pyt stiigetid fofiery

r est r i soletopatthadierninotytedie resiwiutat forfewiddsotsNEreferdbly bfE ddhor.can be over cone.
The present invention further relates to a product which consists of a
carrier coated with the Kkeratinocytes according to the invention, wherein
a) t heTIaR! disRKvahtBodik W Yurfed ' ' .nogytes;:. or t he
carrier i s conpl etel St“r:}gdltﬂom seg9\?mb1?sﬁsqI?\gﬁﬂgp??\rgg{/r?gelt‘&e&&%?%ag of B t he

pur podesatppeytheknawehithente, cadresoviehmine he surface of the carrier is
partially or totally colonized wth the keratinocytes according to the
.invention. A partially conlonised carrier is particularly suitable, as a
shor t ePheguibdent Baveatith fusth&GeRRd W8 bRIMCIRIE 88dsist! ofSARmRE HREd widmaound
treatnent. A suitable carrier for the purposes of the invention is

char agﬂ%@ﬁm%)ﬂeﬁ apcpiding totthe vantias, wherepraa)i the earder isipertiatigicelonisked whihch may be

used t r tical conposition dr ophobic bi oconpati bl e
carri é((ra r%?%SngbP@g cg%g:g#i Cﬁg}?ll‘?t%y %chfpﬁ%@é(,elr_%{wpcgtg%ggp@tpd Q?Qﬂi}hebe used.
Hovev guypoists éfsh@inventiasmédtsehdt ehe i fa685 1 the bariiat %rﬂa&ha?ly\/&rtt&ﬁm gglemapnt !y

hydroph%hlst{]c é)ro erties. A preferred_enbodi ment conprises the use of carrier
mat er i"didhGkeTatnacytss actording to theinyertionoA pagtiallyrdonfoasedgartierioparticalailyd. | n a
parti Gikad ¥s PERLRE ' lLvmer .of esterified al uronic acid
i's used. consisti ng&gﬁmgﬁiglgrg%ﬂ(;%g%de%f%glt%en%afn?icﬁs%meg flﬂ%‘f’? GEBFRit ry. The
polymer filmcan have a thickness of 10 to 500 m for exanple, and may be

perforated. w th. holes nmeasuri .between 10 and 1000 m_ the hol es being of
a def #ﬁ%’ ,blg§tﬁgfeég?rt§? DWPgiFg of g‘%rfﬂpYdeBPtFecrhé@CW indb#atriaeed from one

‘anot hbiocbypatille stianiatpacihi@h afay 1aQistPr b2kt LoliSsisnd 1S
descr%ggd Iln EP 0 462 426. Perforyat egl cé’s‘?‘?@? ng{%hegrnlaé@g%le{:roglp%grﬁpp'cul arly

sui t abVeropbobirdjocammatblecavier materials, i dsbardiedah WO A2 113688, Worusdmplessi ng t 0
e, PhAAS®uo0 iyl As b BOKIRELS o6 thiHer ShleREl i prEliRguy” doSCr Pes
hydrophilic properties.

A preferred embodiment'comprises the use of carrier materials which consist of a polymer of

esterified hyaluronic acid. In a particularly preferred embodiment a polymer of esterified

~ hyaluronic acid is used, consisting of a perforated polymer film of a defined geometry. The
polymer film can have a thickness of 10 to 500 yum, for example, and may be perforated With
holes measuring between 10 and 1000 pm, the holes being of a defined,

- constant size and forming ordered rowé., separated from one another by a constant spacing of
50 to 1000 pm. A film of this kind is described in EP 0 462 426. Perforated carrier materials
are particularly suitable as they do not require the biologically active wound dressing to be
placed on the wound in any particular direction. Example 3 describes the preparation, by way
of example, of a perforated carrier matrix of esterified hyaluronic acid of a defined geometry

- colonised by keratinocytes according to the invention. The carrier matrix is a product made by

Messrs Fidia Advanced Biopolymers Lid., Abano Terme, [taly, marketed in Germany under -
the product name “Laserskin”. ' _ '




of exanple, of a perforated carrier matrix of esterified hydlARBAPES aci d of
a defined geonetry colonised by kerati nocytes according to the invention.
The carrier matrix is a product nade by Messrs Fidia Advanced Bi opol yners
Ltd., Abano Terne, Italy, marketed in Germany under the product nane
"Laserskin". 17 April 2006 7 The particularly preferred suitability of this
car r i eTherparticalatly poaferpedaahitabibity of this ehogr eakdrial fo&gtddaein»gamogircsﬁysi ng in
conj unction w th ker at.i nocﬁt es has al ready been denonstrated on an ani nal

model (T4 ERUnGdressipgdn ponjpetion Willkaratinoraies has alfeady beenylsgwpstripden afir om
| mpr ovadimalt:gaetd.em aar Hobf AR hRkhORIRLs LA $90) bl PhobShlfodde ML X

consi sting of hyaluronic acid ester S a posrtiv on-angi ogenesi s
and coMigaeon @%@ff@ﬁlbmonﬂféhwmﬂldhd rcelsibegsatric vonststing i hgtaronid did

hyal ur gni i d..esier as matrix are, haoywever, coated w th autologous

ker at i %c@)%:ry agg P g%ﬁ?%?ﬁ%ﬁ%ioﬂ aRRapeAsrs apd °‘3¥\§g8’6 pducty The opad disssinged from
ker at | aurmeptip asahdith hiydln@Mefidestethe Wahes@! RveveHichgbd Mi®MuldiSeous

di sadvant ages of the prior. art described above. 'These di sadvant ages may be

over c dfrEtRCYtes and{pr skimpquivalents af esmpleestawie obginsd Sroal kagemetes and

kerat i | i | er .preferr odi nent
ol at cetpuess G RAG R hirk Rou BN et Ol e brBLBL Sty T8 e

i nventThese ﬁbm@gfmuﬂ be eaé;smﬁbﬁ.h}tieulaﬂj{] P eicSuse®P ﬂﬁa: aatd;m@e@{ls evet ers,
pol ycgr baonat es ol yanhydrides, polyorthoesters, polydepsi peptides,
,polye?ﬁ@ﬁ@@?ﬂ?%?gﬁﬁﬁyéﬁﬂﬂ%“ﬁf?%ﬂ?wm* pol yphosphazenes, especially
poly(L-lactide), poly(D L- lactide), poly(L-lactide-co-D, L-1actide),

pol y(gl ycolide), poly(L-Iactide-co-glycolide),

pol y( IAtotlripgeterred enibodirhet ecletes 40 bpnadue} camprisihy (e ketafisstg)es These

0l I h. perforated and unperforated. The present_ invention also
IrOeI é?gg Qtrg{n% tﬁgﬁl%’c%%géo% ﬁ’F’é?étS\fF%OE Ii?(%?léf’frﬁeﬁ%é'%%@%or ding to the
| nventpobyestets, polyedrpeiatdsUp&lyaiydest folydi@ffesteR B&@Hé}%ﬁ g@&esa tenmperature

below -180C. The said keratinocytes can be frozen t andar di sed net hods
fam | PRIyethsresiors Relyaming acads enpobiphosphazenenpepeciallygrolyLHastideppobeDifsed as

the c a . [ i-hl e ;t u t her cryopr,of ectants such
o gl HARER B IS Hetdt bp 1 R BTRE Stid), B el et PRI o o

- conbi palyi(oiactitle ichasmetiyldneWBonatS ibrt Ry (dioRRidieY THREEpslpnensiaResbior exanpl e
in WO 96/ 23%3,mus 5, 831, 617 or US 5,298, 417.

periorate perforate

The present invention also relates to a method of cryopreserving the keratinocytes according
to the invention at a temperature of —20°C to —196°C, preferably at a temperature below
-180°C. The said keratiqocytes can be frozen by standardised methods familiar to anyone
skilled in the art. DMSO, inter alia, may be used as the cryoprotectant. It is also possible to

~ use other cryoprotectants such as glycerol, hydroxyethy! starch or a combination of the two,
and a combination of these with DMSO. Suitable methods are described for example in WO
96/24018, US 5,891,617 or US 5,208,417

Disclosed herein is the cryopreserving of the carriers coated with the keratinocytes
according to the invention, characterised in that the keratinocytes with their corresponding
. carrier are cryopreserved at a temperafure of —=20°C to —196°C, preferably at -60°C to -
- 80°C. The advantage of cryopreserving is that the product obtained in large quantities can

be stored and thus examined for uniformity of quality by random sampling




Di scl osed herein is the cryopreserving of the carriers coatlddmilt2A0¢ he
ker ati pRGYESss according to the inventjion,. characterised in that the
keratinocytes with their correspondind carrier are cryopresdi VB4,
tenperature of-20C to -196C, preferably at -60C to - 80C. The advant age of
cryopreserving is that the product obtained in |arge quantities can be

st or edbéfak il B¥RPIANY. f9he481 ' L DV Lapdom sanpl i ng 17
April 2006 WD 03/ 0336869’8 PCT] Egg%ﬁéj?go‘%%@@?lgﬁlﬁé Hesl 2 eflhbe p ,
st or agthashagticedor medicallporposesnd heal i ng aggregates are available at  short
notice for nedical purposes. A suitable cryoprotectant for the product

according to the invention is hydroxyethyl starch, 5 for exanple, in a

concendrsaltieln cofopirddtaft (o h prodouR¥Eirdinigho R iRl R RIRIRLS 91 Y38uDVEO or

gl ycerol as |l as a conbination of various cryoprot S; particularly
hy df ox\PECRIIPIE: ifaencentiBon ahdt13Pe Gv/y ddowevet, tit i alsalpsssifio ssude BMSD sise

trehal r . - After a rapid reduction jn tenperature from
37 1 ¢ ErDEasSYOR LRl Bllon A vhbus P Pty el phsBuct
conpr i BMRED ewloi gycaolditieslss posibyé ®Susd &eRilsicnd cB@chﬂ@ctMy ention is

B .

equilibrated at the appropriate tenperature for 30 mn, preferably for
23-26 mn. Then the product is cooled at a freezing rate of < 1 Cmn,

pr ef ersfabnih dhidrefi ' o prefer y. Q. 4¢C m tQ-a ...

t enperat ure gf e. gc.%();-] %G%U?g{ % rgSrSHP% C&aﬂ) eleﬂﬁ’d’é%gﬁ%eéé}obf {ratyithin

exénpl%e? mindhe pipdpetasmprising cafriea andkerntiiocyl aécsrdifig Rymb WiveRiicn jsaCi d est er
coate j -Bl -1 However, it | | so possible to use other nethods of

- cr yop%gé\féitrb&t%g?ﬂé‘? %‘?Pr?ﬂ{\é%?r‘é’P’}PS{i@fag‘éfﬁﬁi'%%ﬂm}» wrafgabls fonits24 mimFhea iz1018, EP

- -0 296 paddict istdobRedlat § freediiitagh Y0t 19095 to ut nerely

~indicates that c,metahodg é)f acr yopr esgﬁggﬁ%ﬂgglgzﬁ)gﬁghggﬁg ?ﬁ?ﬁgmé)?t .

bi ocoRpHeBlYD. ¢ 4/ mirp e a tevepokatpmtof e@cy 6840 ars®°Part of the 20 current state

of the art. The present invention also relates to the nedical use of the
keratinocytes according to the invention described here and/or the product

ofs s aiFtatapheat desorlydsply wayloBexadiplé, elie €985iEdbARS BT QurieRktik G hpiildnt0 their
.use for. trteatl n?c& wougi‘é One enbodi ment of the invention consists of the 25
use of Cilifatel eqasy ik KCsBI- Hewayangt isqlsorpossibleémuseonthenmi¢tbodsidfe pr oduct of

sai d kBbhpidsmet €5 thd ek r / or. ul cers.
21 0 bbopldaRY €8, haftuhas ALiBEd WWd'Ss/6RH W obattd] BB B s,
this list should not be regarded as exhaustive but merely indicates that methods of

cryopreserving products consisting of biocompatible carriers and keratinocytes are part of the

20 current state of the art.

The present invention also relates to the medical use of the keratinocytes according to the
| invention described here and/or the product of said keratinocytes ‘and a carrier described hére,
' particularly to their use for treating wounds. One embodiment of the invention consists of the
25  useof the keratinocytés according to the invention and/or the product of said keratinocytes
and a carrier in the treatment of burns and/or ulcers. Bums which may be treated are
‘preferably second degrce-.bums while the ulcers are preferably chronic ulcers of the lower leg
which are difficult to heal, of the type Ulcus cruris, preferably Ulcus cruris venosum or
diabetic ﬁlcers, and also decubital ulcers.
30 '
- The medical use includes a combined and/or supplementary use of said keratinocytes and/or
the product consisting of keratinocytes and carrier according to the i.nven'tion with i

~ conventional thera_pies known in the art with a beneficial effect on wound heating, This means




preferably second degree burns while the ulcers are preferdBIAPHRLENI ¢
ulcers of the lower leg which are difficult to heal, of the type U cus
cruris, preferably U cus cruris venosumor diabetic ulcers, and al so
decubital ulcers. 30 The medical use includes a combined and/ or

suppl ementary use of said keratinocytes and/or the product consisting of

ker at i asegbied and/or amplamentwy osdofneton nidie oitisy QibisiaAbe(¥y with 2 6eRRM 1 Onal
therap%ﬁgc knovvn i,n the ﬁ{t WMt h ben f| cial effect on wound healing. This

nmeans Pyousd dealye, 8”8?% f hsywpplegrsatary ansier ombgmrsd or nor e

ot her eedzmmma(ms Wk vén&ﬁﬂ&fnﬁ?hf’droccﬁfoﬁc?@es S%Hibﬁi tﬂkeﬁifdﬁt&%al Qe on may
be made of. the suppl enentary and/ or conbi ned eat ment cus cruris
venos uFRHIICHPbRR) apltancesicd. ﬁ?e@mlmg%?ﬂagdfummi»m:saddl tional use of

antim crobial substances, e.g. the adm nistering of antibiotics. D sclosed
herein are keratinocytes according to the invention and/or the product of a
bi oconﬁwcldsb&hér&mrarekeraﬂﬂbc@wsQc&ﬁﬂlﬁg't@%ﬁh@‘ém%ﬁ andoE R S'rgtﬂ:ct""of‘?d' cal
produc% for treatl ng wounds, particularly for treatin rns and/ or

ul cer sPiogoTgpatiols carrer @ﬂéaldrl@mm@ﬁytsﬁeﬁmmwpdagg eeedinal podudd fortseatingr i s

(venos r Al so di sclosed hereinis a
proc esga%%r %%gl%ﬁr%é%n%ﬁﬁg g lﬂgerfir ﬁrsthﬁgieﬁ&‘e@h%fl;sgﬁ‘?@ in
t hat thenkdiets arocy esoaegodidbsy 1ﬂ@3r§ beddcavientuleps. and/ or the product

according to the invention conprising keratinocytes and carrier is or are
pl aced on the wounds to be treated. The keratinocytes and the product may

be usegisgl : r I AV A_corr in hod of
T ear B dioaRied RS 108 pRld (of ld Ol REE KRB (o oro G ho b 0B
Descr i ipttha rﬂledteratir@cﬁeg muasdmgfb RETVERAE AHASIhE bibdudt ack@lding't8ithd cat i on of

t he keratlno%tes as a function of the culture tine. 5 This shows

t he nUfBgtos @BPF‘%&&W@%‘{Y‘WCI(CW Lere Rlapedeorrde wraanilote thdeatddngs)  of
the kerigfienfmstees éﬁﬁ'tﬁé prod¥Ehafbé i YiePRlch A afilr AFoflaNSvatiihl RI N the 94

day observation perio
‘corresponding method of treating wounds is described in Example 5.




the cells doubled roughly 75 tinmes. This corresponds to a neaWtdad@Bfing

ti me ofwdbs@fssdays per cell replicati B, or 12.5 per 10 days.PJn(nggj_rﬁsg 2:
Doubl'ing of the keratinocytes KC-Bl-1 over a period of 10 months S
shows the cell replication of the keratinocytes KC Bl-1 over. 10 nont hs,
given as popul ation doublings (PD) as a function of the cell passages
1-67. Megcriftioef trebipureg: t he rel ative tel omerase activity. This shows the
relative telonerase 15 activity for the keratinocytes KC-Bl-1 after

passage 1, 12, 18, 40 and 57 conpared with the activity of the cell line
HeLa. The Figure shows al nost no or only slight telomerase activity for
the keratinocytes KC-Bl-1 conpared with the immortalised cell |ine HelLa.

Fig. 4: Nofhd: 8@l replicatienof tiethienatinyicptes KGBBI-Y a8t fRhciiAsSsaBe sulfrd WheS0.

Vi eped héoshg@d r th opgi (igﬁl iCcr os&g}pe t he keratinocytes KC-Bl-1 do not
exhi bi £ A RRVOWD %ﬁng‘bfi‘c? felfiepietient (P I sCnawiative Pppylatiendgentdingedifthe e ti me
25 daykgrafifistye| K CIBISE a8 a 8Qluke bti i - : il 2006, WO
03/ oss&ge tLlyE&CT/ EPO2/ 11439 Exelr¢pl??'ﬁ%%@%ﬁ&n@%?h&%rz%@afpn5?%%%53 f or
cul t ur Isgetndoytdedirouably S dimesc Jbrsciongspands hea inewreddubbing tiaeiofg. AsShfays cul ture
KC Bl - 4) le 1. Material Keratinocytes KC BI-1,;
irradi%r(gg&g%?%rofﬁgsﬁ%f%gﬁ%sts (feeder cells, for preparation cf
Exanple 2); cell culture medium K/ 1 (for conposition see bel ow); EDTA
(0.02%; rypsi.n/ EDTA (0. 05% 0.01%; cell culture flasks (T-flask): 25
cn? 80 cn%'gy 2‘7?0@%’& the kWH&WWStIE@-RfeI prer 2 perigh afl hgrontis. Teisdbowsel | s
The ceht selpf il aced | -10.mM .of preheated K/ I nedium
A 1s c‘orre_sp%nldﬁ%%%%@wgﬁggggdgﬁeié%é?'lngﬁg?%thf’rgé‘@fagerB WP o a suitable
- cel | cloublings @Yk adnabtion of frectell pasiagds Kb7. medi um .

Fig. 3: Determining the relative telomerase activity. This shows the relative telomerase
15 activity for the keratinocytes KC-BI-1 after passage 1, 12, 18, 40 and 57 compared with the
activity of the cell line HeLa. The Figure shows almost no or only slight telomerase activity

for the keratinocytes KC-BI-1 compared with the immortalised cell line HeLa.

| Fig. 4: Morphology of the keratinocytes KC-BI-1 after passages 5 and 60. Viewed
20 qnder the optical microscope the keratinocytes KC-BI-1 do not exhibit any morphological

| differences between cell passage 5 (culture time 25 days) and cell passage 60 (culture time
300 days).




25 cnR T-flask 0.5x106 cells Final volume of nmedium 5-6ml 1788p@lA90§-f | ask
1. 5x10@o68dskess Fi nal vol une of medi um 1?0n1 . 175cnm2 T-fl ask 3'P§%§:%91 95%' | s
Final volume of medium 50m 20 The Feeder cells may be used i 'rvedi at el y
or within 24 hours. 2.2 Thawi ng the keratinocytes The cells are rapidly '
t hawed and placed in 5-10 m of preheated K/I nmedium A corresponding
quant i Eyeroplifyhg smbodimdded to the cell culture flasks already containing
feeder 25 cells and topped up with fresh medium 25 cnR2 T-flask 0.15 x 106
cells; Final volunme of medium 6 - 10 nL 80 cnR T-flask 0.4 x 106 cells;
Fi nal poh of PRl : . - . 08 cells: Final volunme
of med P g il Toss o Gtuincldin JeRBinbchteE8iSotillc & ite Fletfon g meo. 39C,
preferably at @A@reR{eBid| @SN d(Ca5Id) dsyar &ca 9 preferably 95% and the
concentration is 5-9% The keratinocytes are subcultured at a maxi num
confluence of 80% 17 April 2006 WD 03/033686 12 PCT/ EP02/ 11459 For this,
t he cel.Matekiadr e supernatant is discarded. The feeder cells are rinsed
twice with 0.02% EDTA (2-10ml) and incubated for 5-10 min at 37C, then
det acHetratnesyiesHeCddtI; imadiated 3T3 -hurie fibyotilastpiferge ¢ellf,obr plepication i) . The

kerat i ) t ith t i n/ A .05%40.01/q 1-6 m) f
5510 PAGKHE), BEE ARGRIGEM B Wbl bbb e oy B A A Qkhr y 5 cho |
T emai niypgindEDI'8. @ros%2anedel dell cabiREREkOMTLIA48): 28 2R EmSRas uha. The '

t(rg?gpsi n/ EDTA solution is neutralised by the addition of K/ 1 medium and the
cells are separated by careful pipetting up and down. The cells are seeded

~out i rz,lrhgﬂgﬁ{her&npers specified in 2.2. The cell culture nmediumK/1 is
changéd on day and then every two days. 10 4.0 Preparation of the K/'1
. Medium Al'l the conponents and the stock solutions are conbined one after
-anot har1 i the sequence ~given in Table 1. The m xture is made up to 1
Iitreﬂiﬁm&@é@ﬁﬁﬁbinj ection). Then the
The cells are rapidly thawed and placed in 5-10 m! of preheated K/1 medium. A
15 corresponding quantity of feeder cells are transferred into a suitable cell culture flask and

topped up with K/1 medium:

25 cm? T-flagk 0.5x10° cells Final volume of medium: 5-6ml
80 cm? T-flask 1.5%x10° cells Final volume of medium: 20mi
175cm? T-flask 3.5x10° cells Final volume of medium: 50m!

20 The feeder cells may be used immediately or within 24 hours.

2.2 Thawing the keratinocytes

The cells are rapidly thawed and placed in 5-10 ml of preheated K/1 medium. A
| cbrresponding quantity of cells are added to the cell culture flasks already containing feeder
25 cells and topped up with fresh medium:
25 cm? T-flask  0.15x 10° cells; Final volume of medium: 6 — 10 mL
80 cm? T-flask 0.4 x 10° cells; Final volume of medium: 20 mL
175 cm? T-flask 1 x 10° cells; Final volume of medium: 50 mL

s0 - 3.0 Cultivation

- The cells are incubated at 35-39°C, preferably at 37°C. The relative humidity is >90%,
: :pr&fe_rably 95% and the CO, concentration is 5-9%. Thé keratinocytes are subcultured ata |

maximum confluence of 80%.




pH is adjusted to 7.0 to 7.2 with NaO-l or HCl. The osnol ariqupafﬂgﬂ%l be

bet weeRyodBss:400 NMOsm kg. Finally, gzmedl umK/1 is sterile-fi I,goer1ed 15
4.1 Preparation of the stock solutions“Triiodothyronine 13.
triiodothyronine are dissolved in 1 ml of 0.1 NaOH and 99 ml of PBS are

added 20 thereto. The finished solution is diluted 1:100 in PBS. | m .of

thi s s®outhigihd Sl @fie’sa erﬁ@trand be% ded. THE dica 9
di ssolved in 100 m of l. r osarthl S sg‘%ég'?%%n |a{sellrme8@g|h?1§ %g%rdqa/fre of

25 mediBihA (GrlPmbend qulbﬁﬁﬁ}'f@’éhd@mn at3715Q, mmmetaaged)fmmhhe oeildultorar e added

£ g ?ng E‘lla‘?%]bﬂ?p %]@ @F\%lea%mgt E’e &tt?l]g’ﬁftfﬁi 1?2I§ %“%’*%‘MWWE HYIP%':\;’@@ t frll'ﬁe
mi xt ur €0.08%/fealssUp6 nePpfdrG-10 llnllﬂ #S70C bhd Wrbfulld dBlackdd 6 %p ﬁg' A

reqw r Litr of medium 17 April 2006 03103 PCT/ EP02/ 11459
ﬁi‘}dp Whﬁ%ﬁ@%ﬁt&mﬂ@@mlmﬁe MSIMEDRN\aﬂmno:f or

| nJ ect ESQR‘}JQ‘&IIS%H b?'@/éd’(’ﬁﬁcﬁx Fieh ?ﬁ@d]lﬁ&gq.&)ﬁl%% Sare ﬁ%%%d g}(? garei%?plpn%tmgdr ogen

car bonat e3. 07g Na-pyruvateO.1 ransr
Adeni nep padhrilewh. ﬂi@tcellﬂﬁcaa@ieﬁonshahe ﬁbll(xﬁmihéﬁl spebﬂﬁed i 2% TEORH @fture

DVEO) ngéingl ﬁ?j is cﬁangeg 01?%2}9 gnt { te?llevery two days.

10 4.0 Preparation of the K/§ Medium

All the components and the stock solutions are combined one after another in the sequence
given in Table 1. The mixture is made up to 1 litre with WFI (water for injection). Then the
pH is adjusted to 7.0 to 7.2 with NaOH or HCL. The osmolarity should be between 320-
400 mOsm/kg. Finally, the medium K/1 is sterile-filtered.

15

4.1 Preparation of the stock solutions

Triiodothyronine
13.6 mg of tritodothyronine are dissolved in 1 ml of 0.1 NaOH and 99 ml of PBS are added
20 thereto. The finished solution is dituted 1:100 in PBS. 1 ml of this solution is required per litre

of medium,

EGF |
1 mg of EGF is dissolved in 100 ml of WFI. 1 m! of this solution is required per liire of

25  medium,

-rh-Insulin (only soluble at pH <4.0)
Sg of rh-insulin are added to 0.9L of WFI and the pH is adjusted to 2.5 with 6M HCL. After
the th-insulin has chssolved the pH is adjusted to 8.0 with 1M NaOH. The mixture is made up

30 to 1 litre with WFL 1 ml of this solution is required per litre of medium.




Hydrocorti sone 10nMD. 11nlL trii odot hyroni ne stock sol uti onl.l@APrE@ER0&t ock
sol uti@g ‘1(%933 Phenol red8. ling FCS (2-10% 20-100nL 6M HCl as requi red 40%
NaOHas required Wl add to 1. 0L Howevel3 the cells may al so b&CEEI¥FEd from
fresh biopsy material, e.g. fromthe epidermal s part of a foreskin. The
primary isolation of the undifferentiated, proliferating keratinocytes nay
be carried out using the nethod described by Rheinwald and G een in 1975.
"The feeder cells used may be, for exanple, the cells described in Exanple
2. 1t 4.8 Gingwsitoonddhe aiddénino use ot her lethal fibroblasts, preferably
ot her -rurinefibroblasts, nmpst. 10 preferably descendants of cell |ine 3T3.
Exanp| &BPOY8PEL A ati on_of irradiated 3T3 {ewisentratipn/d forf cul tivating
ker at | W& (elsr for inigatiep) al 15 Murine 373 f{®B8bbl asts (e.g.] ATCC CCL 92, 3T3
- Swi s DM math gletatsdist - | nhi bi ted fi br obl apIGP35gvhi ch may pe obtai ned from
the ApldAM al1dype Cul ture ColTection (ATCC) 660801 University Boul evard,
Manas sadiumVRydrbEeh, bfoetal ¢ ST gy (FCS)7 PBS;] 0.2% trypsin
sol ut ilpyRvig 7 EDTA sotutiom—cet Fask fHasks): 25 cnR, 80
AT P=20—17 1 341459 2. Thaw ng

curtu
CITQ, &_T gfeﬁ.H, L7 APTT IIO 36.1 “r Pull T
- e wed an%ﬁ?ed_,ta_f\-_m,m of preheat ed
removed Hf1¥ centrifudgati on. The cells

the c ce are
2misi
¥l e

medi uNED 1 _
are'c-FpﬁgSQEB@Q¢ ginreny digps gEUMSR) Aft er|2.03B2cel | nunbdr has been

.

det er IngulinCopeantratear ¢ seeded i nto suitlbdmlcel | culture flasks in a

Hydrocortisone 10mM 0.11mL

| tritodothyronine stock solution 1.0mL
EGF-stock solution | ' 1.0mL
Phenol red 8.1mg
FCS (2-10%) {20-100mL
6M HCI as required
40% NaOH as required
WFi add to 1.0L

However, the cells may also be cultured from fresh biopsy material, e.g. from the epidermal
5  partofaforeskin. The primary isolation of the undifferentiated, profiferating keratinocytes
may be carried out using the method described by Rheinwald and Green in 1975.

The feeder cells used may be, for example, the cells described in Example 2. It is also
conceivable to use other lethal fibroblasts, preferably other murine fibroblasts, most

.10 preferably descendants of cell Iine 3T3.
Example 2:  Preparation of irradiated 3T3 feeder cells for cultivating keratinocytes

1. Material
75 * Murine 3T3 fibroblasts (e.g. ATCC CCL 92, 313 -Swiss albino, contact-inhibited fibroblasts)
which may be obtained from the American Type Culture Collection (ATCC), 10801
University Boulevard, Manassas, VA, USA, DMEM+IO% foetal calf serum (FCS); PBS;
- 0.2% trypsin solution; 0.04% EDTA solution; cell culture flasks (T -flasks): 25 bm?-, 80 cm?,
- 175 cm?

20




5 density of 103 to 104 cells/cnR2. They are incubated at 357-ApdE006
pref er ablyosdhs 37C. The relative hum dlty is > 90% preferably 95% and the
C2 concentration is 5 -9% 3. Culturifg the cells The cells %Fépqzl’l’éﬁ’ect ed
daily for growmh. The cell density should not exceed a nmaxi mum 10

- confluence of 70-80% Subculturing is carried out, as necessary, every 2 to

4 daysz_fmwﬁlgitﬁecelishe medi umis di scarded and the cells are washed with a
sui t abl'e anmount o 1:2 m xture of EDTA and trypsin (0.5-5 m). Then the

cel | s Heg erllyaee alpsilx thiawed apd added t6 52133 wl of]irehmthdumdluliﬁhBM&I])JcISntafnﬁlg

d | l's/ cr? 4. di f th
f eeaeor gt isFalSTRl iRty St RBalih, B oS5 axf biPoice in Soisel Simadingt ABer &)
(6000 thadeil AumbiAFEHesPEEDineR Bk Bems%e kéddadindd ﬁﬁmﬁf&%ﬁﬂ&ﬁgﬁ%&l ﬁldi at ed

cells can be cryopreserved in liquid nitrogen using stan ds and
st &r edlensity PHHY tadPi endls/cnBoT iRy amp insuBatedatt o3 BLC, prefirably at3 T4t Mher mat rix,

( DownCRUET o RB RS R kol P T b S cahlicn 66 W heal i ng

dressing according to the invention 25 will now be described by way of

exanpl.e. HEe.moEnd nealing dressing described here consists of the

kerati accordi ng to the i nvent| on and Laser skin,

bi or eajyeQieh@ BleSn§REflH 9hil PR ohowm TRYRLEA escréxgéeél {R\g% " the

invention is not restrictedto the co |na t her, any
sdokercaﬂﬂn@mypégoxﬂﬁ%:ﬁmadmnnges cronied om,raxpmcessz&y, gveny 2 edd dayscFad tiks, | to 8

o taf B8l e SR WGt e el e syiahls et ad 2 BiowegRd t hat

.t hey BIETRi206 efpsih (@5135 mOBThérfthe G@ﬂs,edet&héd W@'tﬁ&ngan Be._ 8564 o@ne‘a[) are a

* phar maceut j cal “conposition. For exanp | e, hydrop

bi ¢ bioconpatible carrier
mat er ke schsargaespadedat 2 density 0f1a°3039° nell/an@. used. In  addition, however,
it is also possible to use carrier materials with predom nantly hydrophilic

5 4. Irradiation of the feeder cells

The feeder cells are irradiated with a dose of about 60 Gy (6000 rad in a "*’Cs source).

_Both the irradiated and the non-irradiated cells can be cryopreserved in liquid nitrogen using
standard methods and stored for long periods.
20
| Example 3:  Method of coating a carrier matrix, in this case Laserskin, with keratinocytes

Jrom the culture KC-BI-1 (DSM ACC2514)

- The preparation of the biologically active wound healing dressing according to the invention
25 will now be described by way of example. The wound healing dressing described here
' consists of the keratinocytes KC-BI-1 according to the invention and Laserskin; a

‘bioreabsorbable carrier matrix of hyaluronic acid ester.

However, the invention is not restricted to the combination described here. Rather, any
30 keratinocytes which have the novel properties recited in claims 1 to 8 may be used for the

© coating,




5 properties. Another preferred enbodi ment of the inventiod7damdePees using
the kepgbifasytes according to the invention together wth reabsorbable
pol ymers, consisting of polyesters, | ycar bonat es, pol yanhy&rl dey:;

pol yort hoest ers, pol ydepsi peptides, polyetheresters, 10 pol yam no acids or
pol yphosphazenes, especially poly(L-lactide), poly(D, L-lactide), poly(L -

| act i dR-€@s&pbssitdé id WiRlothe? Shivb® AFMr ntidicesPRLYIdbd HBETHe %i&ﬁlb%lrﬂgﬁglede.) ’
pol y(L-1actide-co- trimethyl ene-carbonate) or poly(di oxanone), ‘and usi ng
per f or GATEEr Mmatersls vdnei mey hguwst to plegarepgihameacsuticeb cdmpdditiear. Fat exéhipleredi um

(cf. L 04%. EDTA I luted.tq.0 % w.th PBS): trypsin/ EDTA
(0. 05!35%“!}%4’}?%";}‘9 '%‘Pgoﬁg?aet‘%&oﬁaw%fi%ﬁ%%iﬁs(aﬁ ‘}f§° "rﬁ%,‘“ﬁlp ‘ééol)glﬁégs fpaype ug 8‘3

Laser sadditigdybeseser, it ks dicopodsivie ase BirO@ahMBE41S with pre RdRM Il ydophlic@! Y) in
144x21 Petrj dishes (145cn2 surface area); 3T3 feeder cells; keratinocytes

accor dPREeHES-t he i nvention such as KG-BI-1 for exanple 20 2. Culturing the

bi ol ogically active wound healing dressing 2.1. Material Irradiated feeder
cells, e.g. the nurine 3T3 fibroblasts nentioned in Exanple 2;

ker at i Aoetheryrefeard embbdigentof the invantinit doatpriseosisgd e kerainbeyisaBo@aly pi eces

of Laserskin in a Petri dish. 25 (finished product); K/ 2 medium 2.2. Seeding
out t hg BTEVERNON fosether witipeabsarbdhle polamess, consishing ekipelyest®di ng to Exanpl e 2,
are pl Sthated Ih9ddi ' d%jw : F;jﬁi to 25,000

cel | s/%ﬂrrg&f_r oug_hf@ﬂ%%%?%ﬂé%%%?ﬁg@to (%a %ri’l 6 CGE%P gét&%tp’?ﬁ%yl S r%%}s’BO The Petri

di ¥h ipplyaminoapids bapeipkaspEgencs, @pially palpds-faetide)j pody(yhilactidy), anty(B- 11 %

onto RRAIGLANOR-fictle) 1y @b BRI Rhudliraaidss Ry CrRfRRST Sthe "
next dayne(lgfi¢nercarsbnarl ospolyibxAine), a8 USnY\PeBSHRIINBE cdfsififah/ JeRid/ 11459

©.2.3. Se?di ng out and culturing the keratinocytes
polymers. :

15 1. Material _
- K/1 medium (cf. Example 1); PBS, 0.04% EDTA (diluted to 0.02% with PBS); trypsin/EDTA.
- (0.05%/0.01%); sterile Roux dishes (T 25 cm®, T 80 cm® T 175 cm®), Laserskin (Messrs.
Fidia Advanced Biopolymers stl, Abano Terme, Italy) in 144x21 Petri dishes (145cm? surface

area); 3T3 feeder célls; keratinocytes according to the invention such as KC-BI-1 for example

20

2. Culturing the biologically active wound healing dressing

2.1. Material

Irradiated feeder cells, e.g. the murine 3T3 fibroblasts mentioned in Example 2; keratinocytes
according to the invention from stock; 8.5cm x 8.5cm pieces of Laserskin in a Petri dish

25 (finished product); K/2 medium

2.2. Seeding out the 3T3 feeder cells

The feeder cells, prepared adcording to Example 2, are placed on Laserskin in a seeding
density of about 15,000 to 25,000 cells/cm? (roughly corresponding to 3x10° cells/Petri dish).
. 30 ThePetri dish is then incubated at 35 to 37°C at >90% relative humidity and 5-11 % CO,,
. preferably 7-9% , in an incubator at 37°C. The keratinocytes are seeded onto the feeder cell

- lawn either on the same day or, at the latest, the next day (after 24 hours) .




The biologically active wound heal i ng dressings are prepardd AwilZ0Phe

ker ati p@aybass according to the invention.. The subcul turing gjq)ﬁ%%“m
keratinocytes may, for exanple, be carfied out as foll ows: e
subconfluent cultures are rinsed once with 0.02% EDTA (80 cm 2 Roux dish: 8
mL; 175 cnZ Roux dish: 10 m). Then the feeder cells are incubated with

0. 02% EBT8edding bufldhd culturdiiy theGer ShdetesRoux dish: 8 nl; 175 cn¥Z Roux di sh:

10 i )\,’,gng.?get.a(i%e@g.b%/ shaking carefulTy. 10 The keratinocytes are
di ssol v&f Piogicaliy,achxe wopndiheaking dressingy a1 Pryparediwithuthe keptiosdgs. 01%) (80

-cMZ Ropcofdiah i FShy B ,.then take in cell
culture med? Eom%?g(b‘}%ﬁ%&é%l?% H%?dsﬁﬁﬂﬁ% g%&%eafggépé%sf&og% e&fugﬂg’ 'iéj@afge ) and
separ apeicasdgllowgsir ef ul |y pi petting up and down. 15 The kerati nocytes
accpording to the invention are applied to the Laserskin film provided with
feeder cells, in a seeding density of about .15, 000 to 25,000 cells/cnR

(r oughirlie SHcHRBRMO ShlGes 4@ rid¥kilhcs Hithd. D 7TH B -§ghl.s are

i ncubated until 30- 100% confl uent ?I%%@g)??ﬁ@%g%c‘? ﬁg%tdic}gh uént, at 35
- 39C, Thr emeRaws ishit 103m0; Thuncthe Eederiops ernaibated iveth0 QIYELA foret-e0 abl y 95%

and thﬁif% eation. ks - 9% anpl.e, 4: th of, cr.yopreserving
t he bi ol ogi c?g?IQ)g/@g%t ?\bgg\?\bslgh%gﬁ“eﬁ?/ﬁ‘aEﬁP‘gggishgm %@88%Fﬁ@hﬁdd’%’tsﬁéklpﬁventi on
25 Af temrefulle. ker ati nocytes have col onised the carrier matrix to a '

confluence of 30- 100% preferably 80-100% the product according to the.
~infention may be frozen in suitable containers, e.g. heat-seal able PP
r

‘bags, ‘PRoELaisRRIK [ lfﬁﬁll‘ this. . e. . nmed IS.garefully
renoved an rarep ggé}gqgilss%qﬁ% to p}?* %@Z%W@s%%#g%n&?{ngefde%}pa ltff%e of
. 2-6C. (BAemp Rewwclishi 8-3 hkn i Poaktje distd -6 ailp tidnaaleangiih cabsulang frozen
" according t he.,30 follow ng procedure: After a rapid |owering of the
t errper%?%?@%é o Ropg dislhlg'(\gl&gw &J;Sé:l“hﬂf?)’x-‘hsm d4=1ganl)japdhpepaptest byi n, t he
pr oducdardfsl e fipettinbiptafd datvnt he corresponding tenperature for 15-30 min,
pr1e5ferably 17 April 2006

The keratinocytes according to the invention are applied to the Laserskin film provided with
feeder cells, in a seeding density of about 15,000 to 25,000 cells/cm? (roughly corresponding
to 3x10° cells/Petri dish). Then the cells are incubated until 30 — 100% confluent, preferably
80 — 100% confluent, at 35 — 39°C, preferably at 37°C. The relative humidity is > 90%,

20  preferably 95% and the CO, concentration is 5 - 9%. |

- Example 4:  Method of cryopreserving the biologically active wound healing dressing

N : according fo the invention

25 After the keratinocytes have colonised the carrier matrix to a confluence of 30- 100%
preferably 80-100%, the product according to the invention may be frozen in suitable |
containers, e.g. heat-sealable PP bags, under controlled conditions. To do this, culture
medium is carefully removéd and replaced by 20 ml of K/2 freezing medium at a temperature

- 0f 2-6°C. The product is then packaged under sterile conditions and frozen according to the

30  following procedure:

After atapid lowering of the temperature to - 5 to - 10°C, preférably —6 to —8°C within 2-5

‘min,, the product is equilibrated at the corresponding temperature for 15-30 min, preferably




V\D 03/ 033686 17 PCT/ EP02/ 11459 for 23-25 min. Then the prodidcirrilg08dol ed to
Ierrperature of, for exanple, -60 to -80C at a freezing rate of < |

C/ min, VBPEFEAbly 0.2 to 0.6C/ min, nmo$t preferably 0.4C min. PFREPZPMBduct

is stored at -60 to -80C. s K/2 freezing medium K/ 1 growth medium (cf.

Exanple 1) mxed with 7-13% (ww) of hydroxyethyl starch. Exarrpl e S

Exanpl u C ier rix coI ni s vmth tes
accordlflorﬁggtisl}ﬁ éiiﬁ‘rall\g/)zehr(i’t|%r'1m 'Srcogfg’?é ?%Pram ev_ﬁé ai{ gaﬁ cers as
an 10 frecdinyg atdof I ANERE pidfeably B3 b tyswﬂﬂ@rxﬂsét pREsbIRe AP CNgindTRS Si NgS
After the keratinocytes have grown to 30-100% preferably 80-100%

conf | uBRERCLIhstPFRd at tolier8Rith, the culture is rinsed one or nore times with
a suitable quantity, preferably 30 M, 15 of K/ 3 transporting medium The
bi ol ogically active wound healing dressing is transported in a suitable
amount K/Dfreézngpledium: 20 m, of K/ 3 transporting medium The headroom of
the Petri dissh is b I assed with an air xture of 5-10% C02, seal ed
with a@h Pyt pgdiam (Sf? a}i’@g“rgf iR - FW&V‘Q{@IW"@@?@&%@'@O the clinic
in a transportation box. 20 K/ 3 Transportlng medium G owth mediumK/ 1 (cf.
Exanpl g 1) without foetal calf serum (FCS). However, it is also possible

t o usefxtmpfed: phlpsrranle gf tiuse af i nrertwlmtm; welogised withghekemtinocytes

phosphat e- bor ased 0o

(N 20 hydr oxy ecicmaiio iF Biverblye 653 her i BRI cLokig dymepes ewloersasen

morophol i no] etdxangdul phonic acid). 25 2. Transporting cryopreserved wound

heal i ng dressings Cryopreserved wound healing dressings may typically be

supplied to the clinics on dry ice. Fbwever ot her forms of transportation
are posgihh ;thg- ) , d%ﬂ#%%ﬁﬁ- dressings are transported at

a 50 wound heal ing dressings are

) rapi dIAzfteﬂtbmkﬂatuﬁwtes thhe grbemzto A0-100%, plrefdrayly BMDN%(ioﬂﬂﬁbdchen(ﬁlieeSSI ng is

ri nsedq one, .or ti.mes th K3 transporti medi um
(}4 erskin, the cuﬁure is nnse\cqnone Or more times upnth a sn?lg"tble quantxty, preferabiy 30 ml,

15 Qf K/3 transporting medium. The biologically active wound healing dressing is transported in
a suitable amount, preferably in 20 m], of K/3 transporting medium. The headroom of the
Petri dish is briefly gassed with an air mixture of 5-10% COQy, sealed with adhesive tape, e.g.

Parafilm, and immediately delivered to the clinic in a transportation box.

20 K73 Transporting medium:

Growth medium K/1 (cf. Example 1) without foetal calf serum (FCS). However, it is also

possible to use simple physiological saline solutions e. g. based on phosphate-borate, e. g. PBS
or based on HEPES (N-2 —hydroxyethylplperazm—N -2-ethanesulphonic acid) or MES ([2-N-

morpholino] ethanesulphonic acid).

>

25

2. Transporting cryopreserved wound healing dressings

Cryopreserved wound healing dressings may typically be supplied to the clihics on dry ice.
However, other forms of transportation are possible, provided that the wound healing |
dressings are transported at a temperature below — 60°C.

3o The eryopreserved wound healing dressings are rapidly thawed. Then the freezing medium is
removed and the dressing is rinsed one or more times with K/3 transporting medlum (see

above) or another suitable physiological SOll.IthIl such as Ringer’s solution, for example




above) or another suitable physiological solution such as RirtgH?2806
salution, for exanple. 17 April 2006 WO 03/033686 18 PCT/ EP02/ 11459 3.
Therap‘%%?afoa%ffse The dressing is then 1 aced on the wound. WhBRIEPOZ11439
non-perforated carrier materials are used, the wound healing dressing has
to be positioned correctly with the cells facing the wound. The use of
perfpraqnl?%rggﬁlicel{sg whi ch all ow keratinocytes to col onise both sides of the

.carri rskin) neans that the wound healing dressing according

to t heTliendresingoin tithagsaced on Hia@otl. WignRloaGREoMed dAfidMa it iddeaBasdd art ed in
any partic Ia[_ di.rection. Depending on the success of the ther a{gﬁ/ t he '
treat ﬁ%?ﬂndﬁw i dregsiaghasdo he pasancdgprmertiewith theaels facing teweund The

chara [ i i . I - Bl - KC- Bl - |
col 1 & IeEPEPRra R SuER A REl oy 1o Bl bomis KRV BElE e 10 L ng
t 0 5t hd-asemkia trieans thettbe woedd héating dréseink acdording praths dgenton ddesainthalo wer e

t hen subj,ected fo geneti.c analysis, investjgating the |ength pol ynorphi sm
of - 15 VHiieH Qe BT Reisig e lecifiay porticileg dugition. Bpaending eptheshcoeld 1358
D55818he HéRP$he P8Bhidtnay $e epEREY AnlnbdtdRtimeE: 15 THO 1, TPOX and vWA).

Anal ysis was carried out ‘using a nethod known in the art. For this, the
corresponding alleles were anplified using a test to determne paternity

(Poe ) roduc b ssrs Pr j rmany) ,
Scoor SAEHCR, | encl SAEQNPRORNE Gt Verirainl AT I MBI F

iq ntified by determning the fragnent length (length standard ILS 600 is
part of the above kit). Data on allele frequencies in the population 20

can b&G-Blriralln weresubsuliwsporrtiamynbebplpassageaisyeg the nethahapaprding todhent  of
all tk . . t l.oci for all.,th [ ] ssages nal ysed. The
Gt o MRcBUbEUERIBL Bove! Gl i phhed 1308 1 PHerc i AP fR 1A Jta
cl assafalgsit,iiovestipatatpahe lenjzth polyrrordRisBO0suhFergmtles TCREPGrpMmITg, al l el e
frequ%nlci g; 25 817 Agri | 2006 WO 03/ 033686
6S 9, DI18S51, D21S11, D3S1358, D55818, D75820, D8S1179, FGA, Penta D, Penta E,
15  THO1, TPOX and vWA). Analysis was carried out using a method known in the art. For this,

the corresponding alleles were amplified using a test to determine paternity (PoewerPlex® 16
‘System) produced by Messrs Promega (Mannheim, Germany), according to the
manufacturer’s instructions. The alleles may be identified by determining the fragment length
(length standard IL.S 600 is part of the above kit). Data on allele frequencies in the populétion

20 can be found in the corresponding Tables.

Analysis has shown agreement of all the alleles at all the loci for all the cell passages
analysed. The data thus enable the KC-BI-1 celis to be genetically classified. A classification
~ probability of > 99.999% was determined from the allele frequencies.

25




19 PCT/ EP02/ 11459 Deternining the DNA | ength pol ynor phi sm 17 April 2006

- Mar ker c Bl - 1KCG- Bl - 1KC- Bl -1 Passage 4Passage l13Passage 121
CSFI Pcﬁ%%%l 12121212 D13S3178888 134131313 D16S53911111111 P¢¥TERIFE4S

D18S5113131313 17171717 D21S1129292929 29292929 D3S135815151515 15151515
-D5S8189999 11111111 D7S8209999 9999 D8S117910101010 14141414 FGA23232323
26262626 Penta D11111111 12121212 Penta E10101010 12121212 THO18888

Determining the DNA length polymorphism:

Marker Donor KC-BI-1 KC-BI-1 KC-BI-1

_ Passage 4 Passage 13 Passage 121
CSF1PO i1 11 11 11
12 12 12 12
D138317 8 8 8 8
13 13 13 13
D16S539 11 11 11 11
13 13 13 3
1 D18851 13 13 13 13
17 17 17 17
D21S11 29 29 29 29
_ 29 29 29 29
D351358 15 15 15 15
. ‘ 15 15 15 15
D558138 9 9 , 9 9
11 11 11 i1
D78820 9 9 9 9
9 9 9 9
D8S1179 10 10 10 , 10
14 7 14 14 14
FGA 23 23 23 23
26 26 26 26
Penta D ' 11 I1 11 11
12 12 12 12
‘| Penta E 10 10 10 10
12 12 12 12
THO1 8 8 8 8
93 : 9.3 9,3 93
TPOX 8 , 8 8 8
10 10 10 10
vWA i6 16 i6 16
18 i8 18 18




9, 39, 39, 39, 3 TPOX8888 10101010 vWA16166616 18181818 17 April7 Zodc0®
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Cainms 1. Keratinocytes, characterised in that they are notl7iAmd2064 i sed
and may be replicated at |east 150 tines by in vitro cell culture nethods,
wherein said keratinocytes a. cannopsbe replicated in the absence of foetal
calf serumand/or b. in the absence of feeder cells and/or c. in the
absence of Epidernmal Gowh Factor (EGF). 2. Keratinocytes according to

cl ai flaims so| ated fromthe epidermal parts of a foreskin. 3. Keratinocytes

- according to claim1l, characterised in that they are cells fromthe culture
KC-Bl -1 (DSM ACC 2514), or keratinocytes derived therefrom 4.

Ker atli noc Wegsinacyey, ¢hatgctefsedriy tid ehe@far€ hat ifBndktadised\iRINBhbd AplitRbdaer ase
activi keratinocytes is |ower than that of the cell |ine HaCaT

t f. id
by at{éaﬁ“ggg)t“m%_giydﬁ viro sl atlprorgtheds, adetinprgkerstisnsytesne of clains 1-4,
~characterised 4n thekbbe: Adlidiek i@t LORAX S Bheel ARKF AP al | east 200

times by in vitro c re nethods. Keratinocytes according to any one
of clains 1-5, bchar acthembsade offetdatcelihvndéai d kerati nocytes are replicated

at least 250 tinmes by.in vitro.cell cultur th Ker at i nocyt es
according to afiy ond'Gf 2hienrnel Qlé?m'@ﬁgf%‘ﬁm@éggéﬁ)-that t he said
keratinocytes are replicated at |least 300 tines by in vitro cell culture
met hods. Product consisting of a carrier which is coated with keratinocytes
accofldi ngKemtinpgytesmrecordingtoaiaim 11isplated frov ehe¢mdarmel patsrdferforeskipartial |y -
colonised with keratinocytes; or b. wherein the carrier is conpletely

col onised with keratinocytes. Product according to claim@8, characterised

in tBat tKeratiabeyite acosrdindioQEAMPIA chith@eRM lih Biat (HIBLES dcdk RO R cufudsed to
prepare a_pharnmaceutical conposition. 17 April 2006 23 10. Product

accor di ngKCoBE] 4PaVoACEhRY 4btos kpretigodyiestdesived herefigny.i er material is a
hydr ophobi ¢ or hydrophilic biodegradabl e menbrane. 11. Product according
to any one of clains 8 to 10, characterised in that the carrier is a
pol yAer oKeesihetyitds edotdyd tor @m3i éheadl daimb 2.-3 Rvhddigt thacdondiangadtivitgryf one of

clains 8 tq &0, .characterised in that the carrier is a
said keratinocytes 1s lower than that of the cell line HaCaT by at least factor 2.

5. Keratinocytes according to any one of claims 1-4, characterised in that the said

keratinocytes are replicated at least 200 times by in vitro cell culture methods.

-6, Keratinocytes according to any one of claims 1-5, characteriséd in that the said

keratinocytes are replicated at least 250 times by in vitro cell culture methods.

7. Keratinocytes according to any one of claims 1-6, characterised in that the said

keratinocytes are replicated at least 300 times by ir vitro cell culture methods.

8. Product consisting of a carrier which is coated with keratinocytes according to any one

of claims 1-7,

a. wherein the carrier is partially colonised with keratinocytes; or
b. wherein the carrier is completely colonised with keratinocytes.
9. Product according to claim 8, characterised in that the carrier is a biocompatible carrier

- material which is used to prepare a pharmaceutical composition.




perforated polyner film of defined geonetry, a. wherein thd7py@@06fi| m
has a thickness of 10 to 500 mand is perforated with hol es neasuring
bet ween 10 and 1000 m the holes hgying a defined, constant size and
formng an ordered row, in which they are separated from one another by a
const ant spacing of 50 to 10000 m 13. Product according to any one of

cl ai i8-8 Feodust achedingioctlainey cheraetsrsedtinéhas sher qasnier materéal iissd hydsophwbicest er
pol ycar bo%?hgémpl%ﬂl%?oﬁ%r%ébqgﬁlgm%%%wt hoesters, pol ydepsi pepti des,

pol yet heresters, polyanrno aci ds or pol yphosphazenes, a. particularly

pol y(L-lactide), poly(D, L-lactide), poly(L-lactide-co-D, L-Iactide),
poly(glyc | ez, pol.y(L-Iactide-co-glycolide), , . o

pol y(L- T ad TRt aerordingda AgY eneof elaimoRde dY- ehargrserisediin it Siresarriey. isvher ei n
the said pgly®RLE B R REGiEdci@r - not perforated. 14. Process for
cryopreserving keratinocytes according to any one of clains 1-7 or a
product according to any one of clains 8-13, wherein the keratinocytes or

t he odugt .is or are cryopreserved at tenmperature of -20C t.o -196C,
or of dPabl y rouel agrordng toaly Sasor Wy e dg: SuFaiseim ot PSRmens fof
clai ms 1- pe@braRidGRieher IRRITIdEHAG ¥@hatdynocytes and carrier according to
any one of clains 8-13 which have or has been treated by the process

‘claimed in clagm 14 whei\phd pol0r6 i hés akbickhessoayt@go HO6oudi argl tso any-

one of clainms 1-7 and 15 qr .rt)r duct accordjing to _any . one of clains 8-13

and 15 for medical Rergora olsp REP U BEHeER 108 WG mothgfiplene of
claims 1-7 and 15 Oha@nphQfiinbd aoaQhGH gk aﬁ&)foﬁ’ﬂ}’ng‘)ﬁ?oﬁgrseﬁlr%/[rﬁ@hﬂc% and 15

for the manufacture of a medi cament for treating~ woun e accordi ng
to claim 17, wherei theyhes sopamtts ferme obeiamotherdiyar conkiaetr spacid® of 88 & BEOor di ng
to claim17, wherei ﬂmt he wounds are second degree buns.

13. Product according to any one of claims 8 to 10, characterised in that the carrier
| material is  polyester, polycarbonates, polyanhydrides, polyorthoesters,
polydepsipeptides, polyetheresters, polyamino acids or polyphosphazenes,

a. particularly poly(L-lactide), poly(D,L-lactide), poly({L-lactide-co-D,L-lactide),
poly(glycolide), poly(L-lactide-co-glycolide), poly(L-lactide-co-trimethylene-
carbonate) or poly(dioxanone),

b. whérein the said polymers are perforated or

c. not perforated.

14, Process for cryopreserving keratinocytes according to any one of claims 1-7 or a
product according to any one of claims 8-13, wherein the keratinocytes or the product
is or are cryopreserved at a temperature of -20°C to -196°C, preferably at —60 to -

80°C.

15, Keratinocytes according to any one of claims 1-7 or product comprising keratinocytes
“and carrier according to any one of claims 8-13 which have or has been treated by the

process claimed in claim 14,




20. Use according to claim 17, wherein the wounds are chrori7cApidi2006cult to
heal, lower leg wulcers of the type Ucus cruris, preferably Ucus cruris
venosum 21. Use according to clainpd7, wherein the wounds are ul cers
caused by diabetes. 22. Use according to claim17, wherein the wounds are
~decubital ulcers. 23. Use according to any one of clains 16-22 as a
suppl!@nenKarPingeyteh accsrfing & pwhong eihclaimsel-ignd df aspeoduct pesoeding teany

subst ance ' ] | Ci wound heal i ng. 24. Use according to
cl aim 23, %&ﬁ%{ﬁé‘?ﬁ“ﬁ?%{l‘ﬁﬁ‘ﬁgﬁﬁ%@,ggi s a hydrocol |l oid dressing. 25. Use
according to claim 23, wherein the other substance is an antim crobi al

subst ance .. su as. (a) e.g. an antibiotic.. .
tl? Use o% q(eratmgcgtes ac%ord?ng to any one of claims 1-7 and 15 or a product according

to any one of claims 9-13 and 15 for the manufacture of a medicament for treating

wounds.
18.  Use according to claim 17, wherein the wounds are burns and/or ulcers.
19. Use according to claim 17, wherein the wounds are sccond degree burns.

20. Use according to claim 17, wherein the wounds are chronic, difficult to heal, lower leg

ulcers of the type Ulcus cruris, preferably Ulcus cruris venosum.

21.  Use according to claim 17, wherein the wounds are ulcers caused by diabetes.
22.  Use according to claim 17, wherein the wounds are decubital ulcers.
23.  Use according to any one of claims 16-22 as a supplement to or in conjunction with

the use of one or more other substances with a beneficial effect on wound healing.

24.  Use according to claim 23, wherein the other substance is a hydrocolloid dressing,.

25.  Use according to claim 23, wherein the other substance is an antimicrobial substance

such as

(a) €.g. an antibiofic..




