;e3e”z*6 Trr WO 03/ 033686 79258pct. 209 PCT/ EP02/ 11459 Ker atinocytes which

. may - be u¥BE¥4¥0%0 biol ogical |y active substance in the treat rreﬁfY'T/S?o%ﬁﬁ?ds s
Field of the invention The invention relates to new keratinocytes which may
be cul tiyopsegctizoovitro and their beneficial use for preparing a product

whi ch can be used to treat acute and chronic wounds. The invention was thus
made in tKeratinocgteswhighymay he usedarqa piolegically active substanee iptheyeatmentofi ng
by tissue engineering. Prior art All i keratinocytes have successfully
been used for quite a long tinme for the treatnment of wounds, particularly
ul cers and/or burns (Miier, 1993; Schonfeld et al., 1993). Wunds which
prove resi ija&il to treatnent by conventional nethods over |engthy periods
can of t effefeolbednyentons 4| |y treated using al | ogenei c keratinocyt es
(Phillips and G lchrest, 1993; Beele et al., 1991; Leigh et al., 199l;.

Li ndgr enTkg igyentiomgglatesTto Bewyi keratinorytesvvdHchy shayg ba qubgated é& Rératandodyires,
attenti ol . ] 10 | s - .

regener AT onia) bfeEk PrpRAAK A BARRL nhighech e \LER, BERTRo rle BroriEhomnds,

t hat t heTlsauaoeasofvas tbud made ienhe fisldpofi madicing, b@esettatin ih ke Sieldrof atouad of

t he body' s .0 re-epithelialisation and not on 20 "grow ng" the all ogeneic
cel | tréﬁébpgﬂyt‘?ﬂ‘etql}gl%%%. Recently, nunerous investigations have shown
t hat 1¢ he transpl anted keratinocytes remain in the wound for only a certain
length op.ibi g and are then elimnated fromthe body in a manner which is
clinically invisible (Kawai et al., 1993). The stinulation of the body's
own woun |i I i I . i se, in
Space. arIpgansl ok e Rle fBlssartirb itk Brelee R iRPho- IR EEAERCC,
ext r acel dfukeundeppariiouldrECMEers andibt BurmsNisiet) 1083 ; Betlonfeldtet ak e9BY Wends

al | ogenei c, keratinaocytes (Lang et al., ,1996; Marcusson et al., 1992). The
conpl exi Vhich pacvsurtaantde treappedt By pvendid msHods Arerdengthishsriods G eften be

advant a j i i S A i:S t I h
T
t r eat ment99ii Lhigket alt,i 196¢yltiedgrah stal pra98 ) dedegicwitls odpinamingyallapeheic

m croscopi cally 30 detectabl e changes in ﬂh r.anukation ti ue gLant et
Al 1ogRratngeReRe AR SRR it Ctal REAPIIRFnLY Fouthit FPIACEERY h) 0 ECRREN | s
benefi ci gftthé GahdpPari@f dpfdrmiisS HAGevRiKREs R0Al %ﬁéfa tRft IR sucERR SPthRNfedtrh &
(Schonfeld et al., 1993). *Q00002* WO 031 033686 ~ 2 PCTI EP02/ 11459 For

wound helalprinprily based gavbmitigdaticn efdheedyinenn feerithelialisetion ard Ref@y di vi di ng

kerat j no¢ » ti i vidi.ng: |, PG onpl ex
Cor 24 Mot SR B8 ALYl LB AP KRy AR BN eGP,
st em cel hfve shoh i tientdngplantel keatihtiytastrenaings ehet iaind fpr ol heeaiin dength

potential in viyo in the course o atural differentiation after only a few
cel | 5 dPftinap gpdareshasy cuEEeAp Lﬁggéwntaﬁeﬁwr Rijehyis © eHllsgBEEINRd | n the

invitr O(Iﬁ*ﬂrzﬁ VAL 11993)0TH K S BHILAGEYE 8BS b BAS 5@9%@@19@@%%@&1“ b BfhAlity

Consequen thé act’ively dividing keratinocytes which are particularly

sui t abl ebrooghtabanicbshaaditinaprh seleashiin lspace@nd time, pieplulity pidiffeent growith r o,

whi ch. makes themdi fficult, and ex ive t f or ical [ es. ~o0
The s otgh, 85 dtet bibduBR Ty B Rl stiBBickes REhPRuRENRRE, T

t he for mipfgefi€ic &a;laﬁﬁ@bdy'tése(mﬁg aaty 1 863 Mgt son NS B12) Nthe@bmpldXitlytandayer
enzymatically detached cell aggregate, or together wth bigconpatible

carri er shwpbgsof fargors relpased smﬁqrmgit fhesppeic agdaanipge Ry er eanveRonpl sivglengs” . The

latter h V, | 1 i
pret reat AP S 2P AR ROBdBbpHCOR, i ind G oFERRRY Pl liseion, o1
t hey ar ehaisectr, thdatreent evith kengtinosgtes 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

VAR

ORI

*G00002*

transplantation (Schonfeld et al., 1993).




. ~s aof bioconpatible nmenbranes as carriers for cultivating the keratinocytes
- (EP:0 46@09?2’%68%8 5,658,331 ; US 5, 693,332; EP 0518 920) makes ft"PH8¥Y{B] e
to prepare the biologically active wound healing dressings earlier, as the
cells no I onger have to forma self contained cell aggregate. Carriers

whi ch haye al ready,. grown onfl uent d for.the nd.treatnment.

hoart 1 e RN A M PR PR ack R G ERRTE

has the ﬁmcﬁda%/ui\ﬁ@ia kaghviaoéyageapbbatto Bovd Lamgieh sglhetiot wréfule ehidiesramonecyt es
are less sharply differentiated and are thus advantageous for treatin

! 1e!
wounds. Rek hesbagtWith thexgeptionaf thestern wells, padiffgrentiated karatineeytes losedher any
har nf ul . I ol g9 j i ] i8R QFRAd ier
mat er i alfgrggfe?%tgm elrtflgrll'(t?l gfr}g)s‘m%relfl \/t\llgee{::(l)%?Sl fgﬁ} g&@?ﬂ;gm@{gﬁ%ﬁggt prdelflé?%‘ﬁ%ﬂ bet ween
- 70 and di9i3{onk Reprouesa vetichalhas hith&dRalwheebeenatbsaied inltBO 8) virrdkuRivhtiod bfr
i nproves their therapeutic eful ness, .as it iis possible.to. sqme extent to
keep a SEFRSPMPCBES Graraagee an Giresa [ X0 stimetogetiy @a%{rvsiy ik bergioeHF
the i nveptice r&ré@ﬁﬂlﬂaﬁﬁﬁ&b!&%ﬁ’%@&ad@%ﬁﬁg h&RMithBo BhlyYeeREQIHAREA] in vitro, _
bi ol ogi cal I'y active wound heal ing dressings produced fromthem have certain
dr awbac kwhighintdkes thempdiésamittand eypensiverio sest foomiedical ppesevne. WD 03/ 033686 ~
3 PCT/ EPO2/ 11459 An obvi ous di sadvantage of the keratinocytes of primary
origin known hitherto is that the said cells can only replicate thenmsel ves
for @ fermaanpeadit RBGtIAIcyERakSude theRaitatiofllyl dith¥ dife2t1¢ @h the@uiint bf &-gllREESSES
wi thout |osing their high rate of division and hence their suitability for
t he prep&eetinoayteshasiso) eayisisting of aawitileyercmgpmplécaly dgtagheksesllpggregaiecer di ng

to the ' I ' . i dnper of

col 1 5. byl bOBoREAE BB b e KPRV BIObRAIPEERREIBMHENC 06 e
al ., | 99&pssirdizdt Tiey latkérdas verddageagdthatthé belssiofmod raqulte snz@ndtieepréteatmémat t he
limted culturability of said keratinocytes ip vitro makes jt essential to
carry o et%&%ﬁ@ﬁm feg ﬂwﬁme ol fsﬁ%{@ fih _;be@ﬁ? ey arepged  MoreRYARdNG ¥t t he
repl !/5cat(ﬁ%i8&!rﬁnpa%te%blﬁbraﬁp§ A dAfifbrd for BRkivAtHS BE EE@HHOJ}%@QEP%%Z"% &s

heal ing dressings produced therefromwll, or at least mdy, in all
pr obabi | §,698,33dJ815,6P BB N A0 18 WhAkmakes it possible teepreptire tbarlpgigelly activieat t he

re-isolation of .the keratinocytes from various donors cgnstitutes an
| nr easctoyTGRealipS reangs iy e ool diodPaser nve PHERAcRiruamReRgeT
aggr egat gugréiatd. MareRs fdichinale Skeadl YraWin fippaifhicnbmay gbtisel fos the Watindexanpl e.
Description of the invention The Invention relates to keratinoc%/tes wth a

hi gh pr oreataenl iAertdee heingavailghicsponerethsase olsubgorifuent sadlatgrrsatenhpcthecan
be regplicai ' : [ ' ods. This
Cesuls TRAEShaThaRRE o o JERIiRlty el ey e K e pondi ng
ker at i nodiffesentisteiilahd netthisadvhstagecad fariteatiepwsumdsoperti es for the treat nent
of wounds. The keratinocytes according to the invention are primarily
keratinocytes isolated froma donor 2s and culturable in vitro, while the

i sol at i ORe@fHodysitha b&wybpfé@etrvmomu@@h&aﬁh%,l@i@h&whn;buarﬁﬂwmc@kaﬁé&si in
the art, according to thé process described by Rheinwald and G een in 1975,
for exanglis.comuaction/eith bimgoppatitde adsrigr materale ot tempresturey brivgeres3Oiidch are

i sol at ed t he i dernmal pakt 0o reskin. ati yt e human
ori gl%tn, 'plgg?(?cbﬁllt 8F$€ra§1§rbgﬁweﬁ§6§{) 3%“5 B%Sltcﬁ(e cut® St 321" ké@ %?fef?g\%%lt Eg&j re
deposi t ethie fudhdr imptoves e theripeutie usdiMBedoeastis BpossTolend smge eotant to keep a

supply of biologically active wound healing dressings.

Problem of the invention

30  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.



. M kroorgani smen and Zel | kulturen [ German Col |l ection of M croorgani sns and
. Cel'l Cul VBP¥E#GTHH, Braunschwei g, .Ger mBny under Accession Nun%@F’E’B@WSQ
ACC2514 for the WO 039933686 ~ 4 PCTI EP02/ 11459 purposes of patent
proceedi ngs according to the Budapest Agreenent, are preferred. The

KC Bl - 1 (BT RUEF e et R R Sty SThin e el Bk b
cul t ur escerRicah odlyereplichtOthefiBylvEEof & REY %érﬁ@ati@lﬂs SR DY Ry oBIHViRb cell
subcl oning the original culture KC- BI- The cultivation of the

ker at i noeyltuse peasessesiwithoutdosing themnhigh iaterofidivigien and henge theinmjtabilitsefosithsl e i n
| ati .at i - Bl { e 1 f. |
o um <psapiiSy SPOBLARY aBfve e ol B ATRIs, NecoHife 8 hehiol B 42T, X

use of | sitihed hyiniiy sragbblieed imtgakdithe AhmbeT &t elld B b Sactorofabvanivageowsvy or t he
culturing. The, anmount of foeial calf ~o serum should be between 2 and 10 %

The pr ep¥frgiugivagen (hanceesedtér. E8%s is known to those skilled in the art
and may be carried out for exanple by the process described in Exanple 2.

Subcul tivation of the keratinocytes according to the invention at a nmaxi num
conf | uendeother 9adviagtagemthichulawd fyom dhisist the Estithat thadinktedaulmebiitesf smd be

cultured at,.35 to .38 referably. at 37C a relative hum.dity of .>.90%
o ef or bl WRRYIR 47 a3 i Sseighioany oulredhebSadipip HE it i in
deschg beghrh hekXPiHRl Be tepiRRated @B htdrRNoWINWEB] isot Lhifgnf Md HeRBe HeRAfUngOCYt es,
particularly human keratinocytes fromthe epidermal part of a foreskin, is
bet ween heading dpesdings produegst therefronidl, eat|leastmay e all prababdidy banerdiffeneaeasus
passages; ani]ua‘ﬁt ubstantially constant 20 replication rate (Figure 2).
However, T hE ﬁ?esent invention is not restricted to just the keratinocytes
KC-Bl-1, but rather it is possible for a skilled man to performthe

i nvention under appropriate conditions v%(itth any keratinocytes according to
A

cl ai ms 18durtipfedizadypntags isthat g rerispighanlitekeratinocyes HOMOHIoYs deRoTpr esent
i nventi op,JXRARS A iAkreRed TREIOF YnféRioh O hﬁtr@HRiléﬁtr @th@@ﬁﬂﬁ@ﬁeaﬁﬂg géégﬁ%?te. An

keratinocytes cultured here are not spontanheously transtfor or have
not beenincreasat usknaf By omipetitid mrghbhadepfpireadmpleheni cal or physi cal net hods
known fromthe research. The latter nmeans that the cells have not been
treated either using e.g. viral factors or sequences, chem cally nutagenic
subst ancpes@iptidOsf (AE MRRinGonby irradiation or a conbination of different
processes. 30 Keratinocytes which "are not imortalised" al so neans that

conmpar edThé {dvehfiGRILEEB KeldblBEtesCRIth a high§RoltfEREbE pSRANAT whiRH aRONHaND,
1 993) or conpared with imortalised cell” I'ines, preferably the cell line

HelLa 2o t henmartalidedraad whichycaadetreplisated at lheidp siowes §i th vittoycetrculjure mygthods.

031 033686, ~ 5 PCT/ EPQ2/ 11459 subst ant i al | edyce | oper . Lvity (c
Fioure 3 TR E G bt Ry BhAESL o € AR EEr PO RERE TRl ot

i mor t al g ther fivianagadie peglertidsifoethblge@inent of wounds.

The keratinocytes according to the invention are primarily keratinocytes isolated from a donor
25 and culturable in vifro, 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.

The invention preferably relates to keratinocytes which are isolated from the epidermal part of
3o  aforeskin. Keratinocytes 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 Microorganisms and Cell

Cultures] GmbH, Braunschweig, Germany under Accession Number DSM ACC2514 for the



The expre55|on "not immortalised" also neans that said keratingcytes cannot
" be ' repl i YAPEFPh the absence of foetal falf serumand/or in thé® %28H§8 of
feeder cells and/or in the absence of epi dermal growt h factor, EG- as
innnrtalised keratinocytes can, for exanple (Schoop et al., 1999). The
expressi on rt I Y t nocyt es
pi R e e g A R T

i ncr easemvémtionFdlgué ed)keratiiotytewhichate deeréd ﬂbﬁahere@lnse KhtaBIJcl KPS d
keratinocytes exhibit a normal differentiat] profile afte

transpl AACERRH. St the fggentioaalsogplates fapll ¢el ARl urenShicaIare YRR boat | on

POt ent | akenchRLy BTk ARA bt hboRhid R kA iBENIIRE o1 devel op [ nto

t erm nal kerat1 nocyt €s an orm supr abasal epi der nal

| ayers as well as a stratum corneumin the sanme way as autologous

keratino The present.invention.al so, rel ates t nocyt es which
are not Mf‘%ﬂl REIFTRHIOCKeR Apropting adhe E’é(?’étbona’? %35 F E ﬁes by in
vitro Ce&&arrgﬂé iﬂeﬁatl'gﬁtt@ﬁféskera-{:—lﬁgcﬂt&vﬁﬂtmof‘(Ef)édﬁfp'&ef) r'l%leaafs@@f e 0519 lex

kerati nocyt are not imortalised and can ‘be replicated at | east 250
tines bymneduum meolfméllm Esamplerleinddhdrasgof feeder cellseprefasablutheaise of ketladlyt o

Ci mas. byt PR F T OBRb T R P R2Duding FefpfFortoeuralt 200

advand agepus|siodddelbesvdehe mdild %.enaexprémeattoas)fm foeder eglls is &hedn id dss@s onl y
one donor or only a few donors, Starting fron1one donatiaon, for exa | e,
1044 cel $killodhin theam padimes &e spaisd opBipr exqmp ?éﬂh%ﬁ@?%ﬁécscmwn&@qw @it er
250 cel | shRld\aabh 8RR KAfhihOR el dosraflel 8 ineA0efih'at b &Rkl fidh cBRfuentlUP.  1he

i nventi on nakes | possi st tine to pr arge quantities
of st andsn’diispatticalbtly am\tmtagad)usf Ohe kdsretumcg;mnaMb@muhﬁreblao} b ELCly active

amount  obreaAdY 41 Loa: Si5 ek OB 9% A pbT e atda CO GRS,

st art4 ngifgogm a cryopreserved cell bank, which is in turn produced from
keratinocytes having the properties according to the invention. WO
031 033686 ~ 6 PCTlEPOZ/ 11459 By using standardi sed cell nmaterial as the

oL OB e s PSR D0 89 SO B P BB it e

i sol ati Oﬁarﬁf:ulbhji‘ hi@aakénaayyes fioin tteShideahsl patiof a forevkindnbetsveed @hérabl y
one donor. Thus, the invention overcones serious di sadvantages which

cur r ent | gavsdFiguse Do he pellsifap & 9uleutr§4 PY S EBECNS PATALRS bR SHIANLBHR CPRYft es
knowg, hi Ieggta&tam rme(p ufeANh &”Ehb%%s& bRk ok & i Bt Qeeoll Qe whi ch
consi sts a carrle tht erati nocytes according to the

i nventi oherathmratesdQC-ﬂiifl bh’Harh@r pospssibfe fohaskiHedeman émperframsthe-mvehtadn t he

surface of ,the carrier IlaII or total ni.sed wth the

ker at i no'd?f{eéép%r@%?tﬂlcﬂﬁa f%‘%t‘ﬁ’éh f“??(/ ?tfné’ﬁyte%a‘iféﬁ?%f q§fai %Il\%i sed carrier is
particularly suitable, as a shorter culture tinme is needed before the
carrier can be used for wound treatment. A suitable carrier for the

pur posesTbe expiession/ant ingnoitalisedaindelation setdie preseriatvention meanstyatgrgeaitpat i bl e
carri er f r tion.
rycir SonoBp i SaliBs s FRY n ReEROHLR PERETE D R PBEEHI S8 8PS

for exanmdfor hmzy nbebmefhnsfuﬁmavw moidculas-bidisgicg ocheintidad ot physial mathoter
materials with domna{;tly drophlllcﬂ)i%;g@sertles 20 A&ref rred

enbodi mekrows frofy pressagh. Thajatieringsang dieh hayg ngtheegpreated Sither YWilter i al s
whi ch copgi g al {tct@rs%‘f’k ({ghgﬁcegfch‘%ﬁﬁ&'il fn'uﬁﬁ’%e'ﬂ)/caéu'd§t9ﬁk!e§ oRGbfexahdpl@ppar ti cul arly

preferred-e I ment | ymer of ter hyal uronic acid i's” used,
consi sti rrgldcmftioa qnarcbmbataadnpﬁﬂl;ﬁﬁemntprolccﬂsm‘ a defined geometry. The poI ymer
filmhas a thickness of 10 to 500 Vim for exanple, and is perforated with
hol e€° measuring between 10 and 1000 Vim the hol es being of a defined,

Keratinocytes which “are not immortalised” also means that compared with transformed
tumour cell lines (Hirle-Bachor and Boukamp, 1993) or compared with immortalised cell

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



~ 2e const LAPRACY and form ng ordered rows, separated from one gﬂ{ y a
. constantva)gpa%%g of 50 to 1000 Vim. A fgvsm of this kind is desg ISZE;”%E

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 i h R & B 6 Suldr natl on, by
way of g)?g% 1oty er&&@eﬁtelgl'nggt%%&gg E?%?Eu 3§| X g %ég?er%pﬁtr@é jE/)(g uronic
acid of ca:ndrahsmemtgeehmmtmwﬁmectbﬂatmwtbdwy linetCahocyt es according to the
invention. The carrier matrix is a product made by Messrs Fidia Advanced

Bi opol ynmers Ltd., Abano Terne, Italy, marketed in Germany under the product
name " Laggs e?(bkéésmn ‘AP AB3&BG16 REabs N 24id %ﬁ%n&ﬁes%ﬁﬁét%'r@%ﬁ&ted in
preferred suitability of this carrier material pr oduci n |oIog|caIIy
acti ve wbenbbedeesiiontgl taif s andior mﬂhmbmnmfefwd%e@ltswdmgl thierabsetige bben

ooy e ma e Bl B VS G g bR deur Rl el p RO oop e ©
epi thel iggogel I's the matrix consisting of hyaluronic acid 5 ester has a

positive effect on angi ogenesis and col | agen production. The wound
dressings currently used W|th hyal uronic acid ester as matrix are, however,

coat ed FQLS; i 0 npl ex
ot ruct ur OB LyeRien RSt AP el e B o SRR it SR

suf fer fehangd theirdhsadeastiagreacype hdthepell oephaaattondaeeasebezd Bibotest). These

di sadvant ages may be overcone particularly by the use of the advantageous
al |l ogenei c ~o keratinocytes according to the invention. Another preferred
enbodi Mot Ghntddalisdir &l 8l %{a@&&%ame@atmoeﬂuﬁxmwhb&walf*fé}&mamn
keratinocytes according to the invention together wth reabsorbable

pol ymer sprofileredies tmmsg:lamitatmlmm@esnlcpmrgfcabbo&&B@ “Notnyal iffefentigion

L

pol y{s - | legitimdRyeoah foﬂn&@bta@@éal epidbryt(ay la}y@@alsd\féll as a stratum corneum in the same

pol y(L-I acti de co gl ycolide), poly(L-lactide-co-trimethylene-carbonate) or
poI y( di oX@han@yo OWT%@IOWFESrS are both perforated and unperforated. 2o
The present invention also relates to a method of cryopreserving the
keratinocytes according to the invention at a tenperature of -20C to -196C,
pr ef er abTlye presemt irvrptoailss eldied toweratidOE tesThisich afechok enmbitalimeg tied whivh dae

f b t andar di sed t hods f I t il.led.in._t t . DVSO,

ntar aleiebiayahe |bA EamEnaY Ly al etfufmetis e Eioh cufter Blites o

ot heg, Crﬁb%hﬁfn%@% %vﬁloﬁ%@n@ﬁmqio\fﬁﬁgéal and YA 6O ﬁ&éwch a3k gklo Bfefby in

combi nation of the two, 2s and a conbi nation of these with DMSO. Suitable

met hods witre cal sultungantthests. Bheinpensionrnlsamess 2o baratinagstes vaudh Fenobr US

5, 298, 41. i ; i f th
Jnm&l?ﬁgeém Sﬁ(ﬁ Q%%lﬂe&\é@?éa'tté%lrht%a?% do%ﬁ‘és%@ zmzz%é‘@?lﬁé&h%i’é 1%%@5%% ’“9 0 €

carriers coate i nocytes accor i'nven
characterised in that the keratinocytes with the| r so correspondi ng carrier

" aoC. e wevah 6 G016 o AP R b PGS 16 ST O Re e ORI i n
by ¢ Ehdooe shs gl ol S iseRn St Bl By o SIS N P EL T

Finally, bépl@ﬂa@a aemsm@&ltﬂepncambﬁs Wi delfester 260 aglDfeplicitions ane la%bél&bl e at
short notice for medical purposes. A suitable cryoprotectant for t

product #FSOQicaly repdicatipns; m@nthﬁéqugowﬁkwye@% st g tapg ee in
a concen O or
gl ycerol faget%@ﬁ it Jfg@g%n@%g%?%n },)gf?l\ésg)rr |t Ho s'rblidrr %’3‘%{% ggtéa{%%lg’, &c‘ggg?\?’ 8@Erl y
hydr oxyehéwglrilngaggnegttps M@@standﬁmﬁe@ﬂlg/qmrhw A ¢drresporgingoampo g pHtendandisese

tr ehal Osgelfjls at%;%lolgay g (r:etp 1cated for example, starting from a cryopreserved cell bank, which is

in turn produced from keratinocytes having the properties according to the invention.



After a rapid reduction in tenperature from37C to -5 to -10C, _preferably

" -6'to - YORPIFPN ~0 2-5 nin, the produc® conprising carrier anfCTEPOZI14S
keratinocytes according to the invention is equilibrated at the appropriate
tenperature for 15 -30 mn, preferably for 23-26 mn. Then the product is

oot pr ahepsng SRRl Bareda s il P bR FRERy bro Bt Bfod QBRI o

descri begoundyhewhig Blesax@ Rt Eisk biafectiyO Ry B8 PosibIgredipienteRralsoatdutal) dsxhof
hyal uronic acid ester coated wwth KC-BI-1. However, it is also possible to

use ot hasolaarmefithe keratingeyrsds esstpickRy to @ fg dons, itelsply edanehed in WO

95/ 707611, WO 96/24018, EP 0 296 475; this |list should not be regarded as
exhaustive but nmerely indicates that nmethods of cryopreserving products
consisst i TigsOthe biveatiop avérbbrecriviedisadantaganeliicin oaydntly cansstpdithe merefshe 20
current state of the art. The, present invention also relates to the nedical
use of tIRHTIKIEH RAssABIRGOL thedeeritRPygs F‘EPVYIh]é‘ ®Hent i on described here and/ or

t he product of said keratinocytes and a carrier described here,
particularly to their use for treati ng wounds. One enbodi ment of the

i nvent i dPheqoasens tnyentiort fugth@5elates toh ptdduckehigh coroiy efs eaterrcdpied with thpe

i nventiqgn and/or the (gro uﬁg\t .of said ketr&H nﬂg:eyt es and @ car Hier{mi n the

t r eat mentCrHIOGYeH ACoRAng fo e dnyentions | Chatef, fox G RHIPQSES Pf tg VgL 5PEY er abl y
secopd deRRE s Dr Y dagridrRepaHifler &r tafafly BoIBhREOIH thd k@it ciies @E@rdihgt he

| ower |leg which are difficult to heal, .o¥ the type U cus c~uris, preferably
U cus criartheinyertinn iy partiallvaisdenised pariar is pastieulatlswitalle asi ashortel QUUES i The
medi cal .use_ jnclud i tary use of said

kerat i noléﬁf%dseg%ﬁg‘?rgﬁle&agr?%?%ﬁgg%&@?ﬂgﬁg?%&o eratinocytes and carrier
according to the invention with conventional therapies known in the art
with a beneficial effect on wound healing.. This neans WD .031 033686 9

PCTI EPO2A Faiisde sarsighior HiscPuapRseH et the ppreatieihis & W%"és‘fgfmé}??é“d? Aore ot her
substan | hiefi Al ' 11QBmipBYitibe made
of t % g‘ﬁ%%?d%%%é;?%ﬁﬁ%?ﬁ%ﬁ%ﬁ ﬁ%g bt9 p Séég{gggetda%?d W@ESMEPEAH sml\?gnosum W th
hydr ocol Hpdmphiotes biosgmpatitd¢ oarriehmatedalist dsalesdribgd én WO 413 64 & ferixample,

subst ances, , e. g. e adm nistering,of antibiotics, The | [ al so

rel ates 18 Pﬁ@gqée}gt"‘feﬁ%rci}fse 8%3%5819’31‘7 {?gusf 8art”ﬁ§e)ltn|a%§%1r§t‘%1§1nﬂ) %%%ﬁ%’?gﬁe pr oduct
of a bi Wiii@kﬁ)p@ﬁfeﬁj er and said keratinocytes for preparing a nedical
product for treating wounds, particularly for treating burns and/or ulcers,
e.g. for the treatnment of second degree burns, U cus cruris (venosun),

di abgd | sz\;i)lrgf%frﬁd ?ﬁlb%ﬁ#ﬁ{ bfthe Hllegg{ﬁnve}lgoﬁr BSinbribee el RB of E‘J iBShateRhR WhcH O 2
process r treating ese wotnds, thi's process being characterised in that
t he ker atdmieyf £polgmenofitsngified hyhlarimvand.iloa paribrlytphefepedeinkedimenior di ng

to the invention conpr.isi ker at L nocyt es .and rrier i rar | aced on
e Ll S0 CODL S\ KT Y o5 B0, SR B Syl pheEST

ei ther fagaldQeoRbl@rTHe SSRAVIRs aQRickdesS 8f [EHPRV0dinh FonBtaiade, ahd is eat i ng
wounds is described in anple 5 WO 03/033686 ' ~ ~ PCT/EP02111459

Descri pt paforated with ilegumensurifg between tapnd 9| mahe belepbeingaf x defitednocyt es
KC B|25 ! 9osns?anfc $08 EIIIICP %rr%finé[ cpr erad! lrcgvbjsr, %el;[airaqu from one another by a constant spacing of
50 to 1000 pum. 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
30 colonised by keratinocytes according to the invention. The carrier matrix is a product made by
Messrs Fidia Advanced Biopolymers Ltd., Abano Terme, Italy, marketed in Germany under

the product name “Laserskin”.



-5 This shows the nunber of cell replications (CPD =Cunul ative Popul ati on

" Doubl i ng¥§%8#*¥he keratinocytes KC-Bl-17over a culture period Bf"&#'4%Ys.
Wthin the 94 day observation period the cells doubled roughly 75 tines.
This corresponds to a nmean doubling time of 1.2S days per cell replication,
or 12.5 per 10 days. Jo Fi g,  2: Bling of .the keratinocytes KC.Bl 1 over
o per odtrpat e prefehieisrarfiny ST ik bty SR BINREY PRSI,  hocytes
KC- Bl - 1 Rues wbindBikifg irdéotfihcasn MR KeRitinO&y tekhab airbal HeBPHembndratddnit don of
the cell passages 1-6 Fi . Determining the relative tel onerase

7. . 3

act i vi t yanimp) godel flagm ehel., Irlg?%)tqndén hamanse(Hags el 1A9P) Ansit frome imeroxed nocyt es
KC-BI -1 .9 .18 7 . ivity of
e col 1 e alonARRAGeduqubg of it e PIPalR inE BIRY! ML pf RRER LY O
acti i t yestephad i podigvadiferooy iedoddnest add cilipar pddustida. Thewonmbdiesdingsed cel |

line HeLa. Fig. 4. Mo ol ogy of the keratingcytes KC B] 1 after passages 5
and 60. il sss ‘M%E?aquﬁ@wcﬂﬁt S AMAHESUBI WENE KAt PHB @YIOIREORE BI -1 do

not  exhiQi4ti Byt MRERHIAVEGRYal it SEERNASSstRRIMEEBa Rl FroRPRE AU CTtel GHd T UT €
time 25 days) and cell passage 60 (culture tine 300 days). 031033686 ~

~ PCT| EFUaolass T eyahgefofy/sufiter &niicitie dsadwintagenef the prioiRirbdessgbddaborel t ur i ng

t he kerafi nogytes accordi to the invention taking,the culture KGBI .1

( Dnmcootes aafnlstingy B avéreong paréaRnBY s o d tedoiedtegeoyS allogengica e
3T3- ypur i igatfdobyRbhadiding ie@deiveasdd.s, for preparation cf. Exanple 2); cell
culture nediumK/ 1 (for conposition see below); EDTA (0.02%; trypsin/EDTA
(0.05%40.01 9%9; cell culture flasks (T-flask): 25 cnR2, 80 cn2, I 75 cnR ~o

2. Thaw . ] g I&% are rapidly

t hawed aﬂn%)t%%cr e%hjlm?i e@%@%&@%?&ﬁ%@%e%%% %@g‘%dﬁlr%nt R %?A e@%ondi ng

qguant i t ykepdtirdoeede acavedihg tcathe inveatisd ®ipgethdr with ceabsabatilapblemess, bomsistingoé f 1 ask
sk 0.5x106 cells Final volume of

and toppeqd up with K/1 nediu 5 cn? T-fl 0 .
e unt IS FoBipp RS SR BB cohosh R, ROIERS b wm | 20nT
15 polyetheresters, polyamino acids or polyphosphazenes, especially 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). These polymers are both

perforated and unperforated.

20  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 keratinocytes 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, hydroxyethyl starch or a combination of the two,

25  and a combination of these with DMSO. Suitable methods are described for example in WO
96/24018, US 5,891,617 or US 5,298,417.

The present invention also relates to the cryopreserving of the carriers coated with the

keratinocytes according to the invention, characterised in that the keratinocytes with their
30  corresponding carrier are cryopreserved at a temperature 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




20 25 175cnmR T-flask 3.5x106 cells Final volume of nedium 50nl The feeder
. cell's m{CHE3ELed i medi ately or wi.thin824 hours. 2.2 Thawi ng PREEP02/11459
keratinocytes The cells are rapidly thawed and placed in 5-10 m of

pr eheat ed K/l medi um A correspondi ng quanti ty of cells are added to the

cell cult dy,containin eder |. s and topped up.w.th
Fresh mititomolingatiss HinSSrasa ares st fEcuund eriite REGTSERE e HBMGIH o -
10 nL 80311%%0'{1-0“&%@%4 pirpb@&. cel I's; Final volunme of nmedium 20 nl 175 cn?
T-flask 1 x 106 cells; Flnal vol ume of medium 50 mL so 3.0 Cultivation The

cells are |ncubated at 35-39C, preferably at 37C. The relative humdity is

>90% preferably 95% and ncentsra n 0/ The ti nocytes
aro subc Rk tpPE R Kl e R AR R R %, heniips i Bvloi sl et

PCT/ BPO2tbt &4AfplEGR atddh8entdatien 6£7i13€/U{W/\3\9 SHEWHRE, Neds alb po§s1l§il'e9e@ asdBMIsJ be
feeder cells are rinsed twice with 0.02% EDTA ( 2- 10nl) and incubated for

5-10 ni relyeerglas welt Wear\cq;@hla@tmwffvlaquﬁéonf@qepta@m Ragtieular]yaleidroxy etherbptared, i t

(0. 0506 COURYR ey s AP s IS KRR SRR bR ot e Yhe by

t appi ng I f necessary 5 the remai ning cells are careful |y scraped off using

a cell tul a. Th trypsi n/ EDTA soI ut| 0 neutral i by t he_addi tjon of
K/'1 medi ?afFra%’a‘Pt%fé eiondn fgrapesatpre i 47 oﬁgtocgrt%flﬂ Cppis % g0 i -Hid™ibin.

The gel 155358 &E?%cpwm pribid @arﬁ@rlalndrltufaiaﬁes&ytéspd%earmng% e lavamo?;h@ Ce' !
cul ture medi um K1 1's change day 3 t'hen every two days. 4.0

Pr epar at ¢équalibgated Ia,ethk{/a&prrdedaln mmlbdramtﬁdoc d)ﬁﬁ@ meint prefemably fos 28+260kins Ehm thens
are conbj ne d_.one after .another que 1. The
it ur o OO ALCRRLd ' PRRIE R e F 5 RS ERT R SRR D . 8 (BT Misimd it e o

i s adj usprefbrdtdy 6.49CHRin 0% teinpBrahiér ©f. H6d to -TBee@snol arity shoul d be
bet ween 320 400 rrfbnikg Finally, the mediumK/ 1 is sterile-filtered. 75

4.1 Preparation of the stock solutions Triiodothyronine 13 .6 ng of

trii ) . r e

1 BN ISR RSBl e lorRer O 200 % BTy R

t hi s sol adid edter cs:atedmat}rﬁd: -Bei. However,of is misdipossiblE@@use atierofiethdds ofs di ssol ved
in 100 M _of WFI. of this solutjon.is [ itr f 25 medium
b | nsul $HOpG gt Bbemsthogka&anibed Bverod ALV P 5B 208 %t of
Wl and fhieigeshduld sl B&%gﬁd&@aszexﬁaﬂﬂtﬁvg bﬁi\ﬁlﬁ@ly 1n&ifcht%§ HahMefHodd BSUl i n has

di ssolved, the pHis adjusted to 8 OH The m xture is nmade up
SO to 1 ¢ryepresenving pwRluctsonsistissg Qﬂht@:ogmaubhe@nrriese angldgratimgeyses ark jpart of Hfe

medi um 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 here,
particularly to their use for treating wounds. One embodiment of the invention consists of the
25  use of the keratinocytes according to the invention and/or the product of said keratinocytes
and a carrier in the treatment of burns and/or ulcers. Burns which may be treated are
preferably second degree burns 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 ulcers, 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 invention with

conventional therapies known in the art with a beneficial effect on wound healing. This means



WD 031033686 1 3. PCTlI EP02111459 4.2 Conposition of the medium

: corrponen“f’%@é?ﬁ??%snt ration/ LWFl (water. for9injection)0. 8LDVEM wi t [fCT/EP02/11459
gl ut am nel0. 035gHAM s F 122. 66gsodi um hydr ogen

car bonat e3. 07gNa- pyruvat e0. 11 gApo Transferrinb

Bnggjgn%%ﬁ%ﬁ?%@ {7}1@4}} or S Ol Lo Igllo %E?r sghﬂgnce s? w1&1 aotpenep cial

| OrMO. | | gfkdct bh QdQhd VM gnMeﬁﬁ@piﬁawb maueafth@ah sit@6KangWr ¢bmBihkd OrLPhenol
red8. | ngFCS ( 2- 10%& 20- 100nL6M HClas requi red40% NaOHas requi redWl add to

1. OL Howseasmentafd /Teres qryrlﬁrﬁﬂ;ﬂOéV@dVlﬁ@l)@@@qoupé’oﬁrﬁﬁsmﬂﬁé@hﬂl@ua@iéwnwgp’f al

e.g. fro primary isolation of the
undi ffer"{eﬂrﬁ {0%02{19 0?85 %?{he 2 éﬁg{eﬁﬁgéﬂn@mﬁi‘;? be carried out using the
met had descrl bed by Rhe| nwal d and Geen in 1975 The feeder cells used may

be, for npl e, tec scriped in Exa s al so conceivahl e
to use oTﬁFethP‘étt%aﬁ S e "(%Pgéetléera%"éﬁ’té? %P ’%ﬁWé eFﬂYFPtﬂfél gnyd Z%’(SlEﬂ prefiact 020
~0 prefe £ I f
ot at g aP RS BIRE SaiCrtirob s R prerp AR ) FLRRRKT 4G

Muri ne 3W6uridsbpmbbwlarﬂ$ foraregting GRS GC/or9tcer§E3x Bmthcstrwtﬂmemtcnf second degree

cont act - nhi ed fibrobl asts), which ma e o ned fromthe Anerican Type
Cul ture B8R ﬁ’%?f”f’ﬂf‘@@?su )Oé’@wlﬁﬁfq%? é'f ‘?%W@E?ﬂ Ord, Manassas, VA, USA
DVEMfL0% f oet al cal f serum (FCS~; PBS; 0.2%trypsin sol uti on; 0.04% EDTA
solution; cell culture flasks (T -flasks): 25 cnR2, 80 cn2, 175 cnR2 20 WO
03/ 03368EBhe-inyelTy fapberrelptes 9o 2 propessviontseatingshase Woynds, éhig pracessdeingr api dl v

t hawed a r t mis
rempved SRrETEE g bl ReknSly R ERRRNE, BRI RioR RS o AL IR

After thg tﬁéidveﬂh@&fmﬁt@n@l&ﬁﬂnﬁﬁ?@ﬁ ahderiétie of:ﬁb Iptacad en sredachds ki oe
suitable cell culture flasks jn a 5 density % to 104 cells/cne. They
are i ncubeated) The kemtinocydes angthe erodpgtynayibesimed eitlhes Tegh ok aties cGRIeaPFLoN >
90% ,pre I 3. Culturing the
cel |l sdoThé%(rc:)glla%ﬁsémgr g) @%g%%gﬁéﬁgﬁ%%ﬁﬁ% dggrdcr)i(v%t@%insEr%én pggl)jl density shoul d not
exceed a maxi nrum ~o confl uence of 70-80% Subculturing is carried out, as
necessary, every 2 to 4 days. For this, the nediumis discarded and the
cells are washed with a suitable anbunt of a 1:2 m xture of EDTA and
trypsin (0.5-5 m). Then the cells detached are taken up in 3.5-20 m of
medium The cells are re-seeded at a density of 103 to 104 cells/cn®.



~s 4. Irradiation of the feeder cells The feeder cells are irradj ith
" a dose of %3@2356 60 Gy (6000 rad in a 13'0cs source). Both the ir%gjg%itogﬂé and
the non-irradiated cells can be cryopreserved in liquid nitrogen using
standard met hods and stored for |ong periods. 20 Exanple 3: Mthod of
coating j er i .n this case Laserskin, with keratinocytes .from
t he cul tg?s?{grgoaloqﬁégg@f&%ﬁm The preparation of the biologically active
wound h Baling dressing according to the invention 2s will now be descri bed
by way of exanple. The wound heal i ng dressing described here consists of
the keratinocytes KC-Bl-1 according to the invention and Laserskin, a

bi or eabsor baplee 1 CRLA | icHlb bXhleoLNIIKE- B} s & FhfRltiont 446 Ellturl Wne
invention is ﬁgt rest ilgt ed’;tf(; t g con%ki; natleon dessc‘?i betdonh re. Rautrher,e any
so ker at Thisshdesthemugibehafveellirbgicatems (GPDopEumilesve Bopulaibn Dowtlmgseofihe o 8

may be used.for t ting. VWO 03/ 86 ~ =.5 PCT/[EP02/11459 |t i.s,al so
posst bl dearEinLRtes R La 1vEL FaE Pt oL S T RSt A dR PR TRy =tifd

bi oconmpaghk ks §RiblddabuMl g6 itiMes. WRiscdrie@onBetoUsRdart Qoupliapaihf ¥ 1.25 days
phar maceutical conposition. For exanple, hydrophobic bioconpatible carrier
mat er i al Bergsell aepdicptiozedr 14 5\wer YAd4y3638 may be used. In addition, however, it
is also possible to use carrier materials with predom nantly hydrophilic
properties. Another preferred enbodi nent of the invention conprises using

the kerati noBigt @sDaablvigofle kerdtinec)iteVECIBION otdd @icniid ofil0 indrehd Shisshlolve
pol ymers, consisting of polyester sK(goI ycar bonat es, pol yanhydri des,

po: yoL t hbesel replication ofdhe keravrqeyies KGBilylcavise F e avoaths, givesl siotqpaiatiag aci ds or
: ' - i dey, poly(D, L-lactide), poly(L
pol yp OS@&%ﬁgggaa%)teﬁé@g?@ldnyof% %%qalk%%g, figy, poly( actide), poly(

| acti de-co-D, pol y pol y(L-Iacti de-co-glycolide),
pol y(L-lactide-co trinethyl ene-carbonate) or pol y(di oxanone), and using

D180 b B sy i TR
(0. 0998 Oa il W forsthe kblaBn&i¥es KIC BIEBaftel pdRRagd'R. 12T 18 A0GRAE 57 tompared Fih the

Laserskin (Messrs. Fidia Advanced Biopolyners srl, Abano Terne, Iltaly) in
144x21 Pegtivity 9if Sheecsll(lingdieha. ‘The Figoee showa plmaytao peenls slight|telemerase agtivilgeyt es

accordin . iR Bl - Cul turing the
bi ol ogi ca r}ﬂ% %eg .dv"y@g?r?gﬁ%zﬁ F’Iﬁ)gisegrlsgts@#lﬁén g‘%ﬁt?ﬁ%gggﬂrl ﬁg%?leﬂa.
Fig. 4: Morphology of the keratinocytes KC-BI-1 after passages 5 and 60. Viewed
20 under 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).



lrradiated feeder cells, e.g. the nurine 3T3 fibroblasts rrentrggu?g?mm
" Exanpl e Y2 %°R¥%t i nocyt es according to tle invention from stock:

8. Scm pi eces of Laserskin in a Petri dish Zs (finished product); K/ 2 nedium
2.2. Seeding out the 3T3 feeder cells The feeder cells, prepared according
to Exa . Laserskin in a seeding density of about 15,000
to ZS,WQIf@;“%%&Sﬁﬁy corresponding to 3x106 cells/Petri dish). so
The Petri dish is then incubated at 35 to 37C at >90%re| ative humdity and

5-11 % C02, pref erably 7-9% n. i ncubator at he keratrqrz{ éﬁ es are

seeded dRearmlad: fe%‘é?é‘fssfﬁ 4”’4"5%8 tZF(‘W@F’"Bﬁ”‘E“H@”@’ 'fﬂ’at e gpventpn est,
the next day (af r@ﬂ'ChBPIZ))S AC@5?@|&mm pld PCTI EPO21 11459 2. 3.

Seedi ng out and culturing t {yratr nocytes The biol ogically active wound
heal isng dressings are prepared with the keratinocytes according to the

i nvention. The fubculturr ng of the keratinocytes may, for exanple, be
carried ial o | ows: 5 The subconfluent cultures are rinsed once with

0. 02% E[ﬁéaﬁ %@I@C@HX u%(ﬁzﬂed §T3ﬂmurln%51tﬁ6@a§@g¥edéi’ &dls, £ prephratidhien t he
feeder cells arye i ncubated wth 0.02% EDTA for 10 min at 37C (80 cn? Roux
di sh: 8 Enampld 2);cal crlturg mtidgim K1b(fat 9om1tmtsa@hdawmﬁlém&9 Ag’aareful y. ~o

The keratino pghved as | A p TAmxture
(0. 0506 drspiipae: @B b Ry &l Auls sk BHRE ey, B0t then
takep up in cell culture nmedium (80 cn2 Roux dish: 7- 8 rrL I75 cer Roux
dish: 14-15 nm) and separated by carefully pipetting up and down. 95 The
keratin 1 1 g 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/cnme (roughly corresponding to 3x106 cells/Petri dish). Then the cells
are i ncuhaffciwing the fa€der c2D9% confl uent, preferably 80 - 100% confl uent, at

B L Bt PEPh A SRR K 1o 01

Cr YOy eS&friek fshdiflEqiRinfAtyOfH fedlek YelRGiré ¥ Ensestbadnioeauitible deie sslre fladcaiddi ng to
the i nventioh 25 ?ter t he keratinocytes have col onised the carrier matrix

to a contoppeheewith K30 medongs preferably 80-100% the product according to
the invention be fr 6l N sSui tabl 0s_<hgat - seal abl e PP
bags, untef™ c?)‘:ﬁ%%l | ed co’ﬁlg)r tcg’ll(l)sns neﬁ%ﬁhﬁﬁé‘&rqﬁ ddl?né' 5mg rumis carefully
renmoved gmem* eHared byl 201 0Hceltd K/2 fmﬁﬂzzlohgnefrﬁdnedmmt 2amti enper at ure of
2-6C. The product is thenwo ackaged under steril e c diti gWi and frozen
accor di nf7xe*(hfago ol 360 hgelly ocedurtdnal gofume of P8 POMEri ng of the

t ey at i Erdeer ceE ggejagg &fl@c@%@t%vlfh@h ﬁ@hmﬁ? within 2-5mn, the
rat at t

product i1's equlli corréspondi ng tenperature for 15-30 m n,
preferably

2.2 Thawing the keratinocytes

The cells are rapidly thawed and placed in 5-10 ml of preheated K/1 medium. A
corresponding 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 0.15 x 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

30 3.0 Cultivation
The cells are incubated at 35-39°C, preferably at 37°C. The relative humidity is >90%,

preferably 95% and the CO, concentration is 5-9%. The keratinocytes are subcultured at a

maximum confluence of 80%.



WO 03/033686 ~ 7. PCTI EP02/ 11459 for 23-25 mn. Then the product s cool ed
Lto a tenPRf4EEFe of, for exanple, -60 t® -80C at a freezing rat& or28*P
C/mn, preferably 0.2 to 0.6C/ mn, nost preferably 0.4C/ min. The product is
stored at -60 to -80C. K/ 2 freezing msdi um K/ 1 growth nedium (cf. Exanple
1 ) m xe r be of
e uso o tiscinf el Pl Shndiing YRGS, Mo (B0l OB G2 K TRF

t he i nveBDTAN(2f I} evdincolghtydionds]0 makatmgww&usietaelgecwr@ﬁ itise @l canltureo
exanple 1. Transportl ng freshly prepared wound heal i ng dressings After the

ker at i noﬂ%ké%y namg grleuhakiag30- wad%atﬁw@rté% %F@engcﬁa@dowbmsp Rdé on the
Laser ski u i tg

quanti ty(,b pre&era by 85}91% 5t H#QJS@%?%&8¥I¥ H@écﬂéd tﬁ?pﬁq{%e Eﬁlegﬁ og?lcal |y
active whenemhiaalg cm@ls dn'earamﬁuig/ scsapted @ffapﬁrgtaeccblh snpatalas [Fhe &ppan/ﬁﬂﬁﬂmsqlution
preferably in 20 KI3 t ortin di m_The headroom.of.the Petri
G oh' 1 o sheurniseq by acpddian SOt Atk (R GeEhee iosen by COm L ainiting
adhesi veyt aRedovn. grhe%@n@&lels@adeaadt ﬂnrm@gél?ﬂn%%réjﬁebm%ﬂ%@ZQOTB@&IF&dIﬂteC ina
transportation box. 20 K/'3 Transporting nmedium G owh nmediumK/ 1 (cf.

Exanpl e mediwit Kouis changedlonglay B agé themeyBy t®o dapowever, it is al so possible
to use sinple physiological saline solutions e.g. based on

phosphat e-borate, e.g. PBS, or based on HEPES

(N 270y dy opiepivdtidnigitRe Knt Medfnit hanesul phoni ¢ acid) or MES ([2-N

nor phol i noJ et hanesul phom c acid 25 2. Transporting cryopreserved wound
heal i ng A4ldheroemporentsand dhestodkasolisinnd arcesambinpdnng afprapstiesin thesequency be
supplied n ation
ar o possEiFt Bt e pRBuR it sl up 1P AR O Lo P R ABEMEE | 21
a tenper pHus adjbstbdwe 7.0 6OT2 veth Na@Har HEIr Eseosnadanty shobltibabetwged328si ngs are
rapi dly d. Th e fre in diumi noved and the dressing is

ri nsed o%&oa%‘?)s%lt‘%%n‘? sthj W%/Yesa%ﬁ%f Br@i H’% medi um (see above) or

anot her sui tabl e physi oI ogl cal solution such as Ringer's solution, for
exanpl e. V\D 03l 033686 ~ ~ 8 PCTI EPO2/ 11459 3. Therapeutic use The

dr essi ng4il¥nepary ) e stack palutipamd. \When non- perforated carrier materials
are used, the wound heal i ng dreSS| ng has to be positioned correctly with
the cells facing the wound. The use of perforated carriers which allow

ker at i noTyigsothPrdi@heni se both sides of the carrier (e.g. Laserskin) neans

that the vvound aI i ng dressi ng accor di mg o the_invention _dges no({jégave to
be pl aced3 6rmg pltripslotyrerinpgreidissalved in hmi /{03 NaQH andPO il oEEBS ¢ 24888endi ng

on the SHEE&SST l"f%fﬁmshed solution is diluted 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 WFL 1 ml of this solution is required per litre of

25 medium.

rh-Insulin (only soluble at pH <4.0)
5g of rh-insulin are added to 0.9L of WFI and the pH is adjusted to 2.5 with 6M HCI. After
the rh-insulin has dissolved, 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.



~the therapy.the treatnent nmay be repeated a nunber of times. Exanple 6:

. Gehet i ¢ WH3PBEPeri sati on of the keratiddcyte cell KC Bl 1 (DSI\/NET@%QM ® o
KC-BI-1 cells were subcultured over a nunber of passages using the nethod
according to the invention described above. Cells from passage 4, 13 and
121 were then subjected to genetic analysis, investigating the I ength

pol ynor phi sm of 15 different loci (CSF 1P0O, D 13S317, D16S539, D18Shi,
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Nor mal i zat i on 20 of epidermal int egrin expression after allografting of

human ker ati nocytesJournal of Investigative Dermatol ogy, 107, 423-427
1. Material
15 Murine 3T3 fibroblasts (e.g. ATCC CCL 92, 3T3 -Swiss albino, contact-inhibited fibroblasts)
which may be obtained from the American Type Culture Collection (ATCC), 10801
University Boulevard, Manassas, VA, USA, DMEM+10% foetal calf serum (FCS); PBS;
0.2% trypsin solution; 0.04% EDTA solution; cell culture flasks (T -flasks): 25 cm?, 80 cm?,

175 cm?
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PCTI P02 j ede e . Ker ati nocytes, charact erl sed in that they
are not Thefeetled delledredmddiateyg wath a"(kpbloﬁabcm%aﬁyl(é&@(i raﬁﬁmatlﬁesolbye)l nvitro
cell culture nmethods. 5 2. Keratinocytes according to claiml, isolated

fromthe epidermal parts of a foreskin. 3. Keratinocytes accordi ng to claim
1, charagh@ythe @eadidted Bad theAEY-iRERa6E CLIS Jaﬁ%mcﬁmrééwvw LElidEd Bltroked DSy ACC

2514), or keratinocytes derived therefrom 10 4. KeratinocCytes according to
cl ai s 1st3ndaghareghadls 9nd stokadrfar longpytieds. a. cannot be replicated in the
abserzloce of foetal calf serumand/or b. in the absence of feeder cells

and/ or c. in the absence of Epidermal Growth Factor (EGF). 15 5.

Ker at i nogyhmpler:c oMﬁtIngi dfcoating weaiviek mariey inithistchee Laleeskin, asith karutinodygesof

said keratinocytes i el | Ilne HaCaT by at | east
factor 2. 6. Ker-gﬂ”n’zé @E%l%@%i @Mg“(#%tf - characterised in that
the said keratinocytes can be 20 replicated at Ieast 200 times by in vitro

cell culture nmethods. 7. Keratinocytes according to clains 1-6,
char act eThe prepematiohaf the Hveolsgpdlykmm ooty h ealingaiessingr agsbidieg edhainvertion 250

ti T35 by I1l|i'n tbeode(s:cerlbed%l)'ll \&Ealilfro examp edfhe 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
so  keratinocytes which have the novel properties recited in claims 1 to 8 may be used for the

coating.



. z5 8. Kerati.nocytes according to clains 1-7, characterised in that th% said
- kerati nd’&?’@%"‘e?’?an be replicated at | ead® 300 times by in vitro ee Pt ture
nmet hods. 9. Product consisting of a carrier which is coated with

kerati nocytes according to one of clains 1-8, so a. wherein the carrier is

Conpl oty BT BFEE S ROEL A PRk L maeey g R B BUY BTl 1150
10.  Produpieracgerials dpichons i usedto preparaa ipharnmeeutical ¢dmposition. Bar éxaaiplé,s a
oo e St o T deceease y S oY ER o s 1

phar mac EoHpoR
char act eJ4i 1 t: der ial . i.S K i s
hydr ophi d:dgf% i%%béég\;r}g’ g%pgso%ﬁ%?gﬁ%ﬁl%@%%éﬁéﬁs 2%:{58 rdi ﬁghf}’é@c}&gf(’% 11%LCO or

11, charmopeatiesed in that the carrier is a polyner of esterified hyaluronic
acid, preferably a perforated polyner filmof defined geonetry, a. wherein
the polyner filmhas a thickness of 10 to 500 pmand is perforated wwth ~o
hol es neggithiiefRabiBRBoditheansk thOBReMiBn doirried @sndi¥ikeehtiBotREd 8Ekdin
constant size and form ng an ordered row, in which they are 'separated from
one anotthéhe inyentianotegether with aenbseybalile Bolymsrs, 0owisting of golypsterduct accor di ng

to clains,10 ,0 n that t car [

r 11, characterised I h Ler teri IS
pol yeat aPV el insPbEE B, D oriRetaure HfimsBep Bl o GhdBers
pol y@ePf{idDﬁ@ﬁl ihdlasizdibf)bM(?plgtﬁfﬂﬁe@f@ ?stléfLihLl\Iy?lpbl_lyg,-f&'tide)l, pc?lzﬂ?gLMphg&mfp@ggnﬁs, a.
particularly poly(L-1actide), poly(D,L-Iactide), pol -l actj de-co-D,
- I act i dépstidsotopPdiastfeldrgly(ghwiolide), p@&(ﬁ-@@@né%cwiy@ehgﬂegqu L-lactide-co-
pol y(L-lactidgs co=- ti | : ) i : .4 Wherein
Phesa diy e bRy of pARIGARINY hdsRle Rkl SR ing O did o1
cryopr esmiymag. ker ati nocytes according to clainms 1-8 or a product according
to clains 9-13, wherein the keratinocytes or the product is or are
cryopreserved at a 25 tenperature of-20C to -196C, preferably at-60 to

- 80C;5 151, NMfffefial NOCYt es according to claims 1-8 or product conprising

keratinocytes and carrier according to clains 9-13 which have or has been
treat ed B{l mpdiupr(et Exemplea) RS G048k EDHA Hiluggl 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 srl, Abano Terme, Italy) in 144x21 Petri dishes (145cm? surface

area); 3T3 feeder cells; 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 according 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 The Petri 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) .



- 16. Keratinocytes according to clainms 1-8 and 15 or product according, to
Cclaime WROESIRA 15 for nmedical use . 6 WO 03 033686 - 24 PCTFEPEHHT1H5g
17. Use of keratinocytes according to clains 1-8 and 15 or a product
according to clainms 1013 and 15 for treating wounds . 18. Use according to
claim 17, erem thedvvond.s _ bly burns and/or ulcers. 5 19. Use
accordi fg= % 9Bt PH S—are preferably second degree

burns. 2fhe 6151% gRENP ﬁ&ld@gwdlﬁld(ﬁe@hﬁg drzssnvgaar@pleparb@muMBeraﬁ@cpfe@f erably
chroni c, d|ff|cult to heal, lower leg ulcers of the ty §)UI cus, cruris,

pr ef er atficgording fe the invpriione hbe sthculterinziof the keratinasyies myys #r ekampieabe cagfied e n
t he wou eferably ul cers caused by diabetes. 22. Use according to
claim 190%%\/\%@0?1&% t he wounds are preferably decubital ulcers. ~5 23. Use
accorsding to clainms 16-22 as a supplenent to or in conjunction with the use

of one or rmreoher ubstances with a fe d_heal i )
24. Use Hrecob epbc@iuaqsrﬁﬂzansm%Wﬁh%@%bﬁﬁ éﬁ% @f‘ﬁ? b8 mr) = 1
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substance is an antinicrobial substance_ such as g an antibiotic.
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S( TSTTTM%G&WWWWW 5&‘%9? W@ﬁr({})&&eﬁ/wggf%l}l@af aﬁpga]hn%] chaj
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—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

according to 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 removed and replaced by 20 ml of K/2 freezing medium at a temperature
of 2-6°C. The product is then packaged under sterile conditions and frozen according to the

30  following procedure:

After a rapid lowering of the temperature to - 5 to - 10°C, preferably —6 to —8°C within 2-5

min , the product is equilibrated at the corresponding temperature for 15-30 min, preferably
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2. Transporting cryopreserved wound healing dressings

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

30  The cryopreserved 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 medium (see

above) or another suitable physiological solution such as Ringer’s solution, for example.
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Example 6: Genetic characterisation of the keratinocyte cell KC-BI-1 (DSM ACC2514)
10
KC-BI-1 cells were subcultured over a number of passages using the method according to the
invention described above. Cells from passage 4, 13 and 121 were then subjected to genetic
analysis, investigating the length polymorphism of 15 different loci (CSF1PO, D138317,
D168539, D18S51, D21S11, D3S1358, D5S818, 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 ILS 600 is part of the above kit). Data on allele frequencies in the population

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 cells to be genetically classified. A classification
probability of > 99.999% was determined from the allele frequencies.
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25 8. Keratinocytes according to claims 1-7, characterised in that the said keratinocytes can be

replicated at least 300 times by in vitro cell culture methods.

9. Product consisting of a carrier which is coated with keratinocytes according to one of
claims 1-8,
30 a. wherein the carrier is partially colonised with keratinocytes; or

b. wherein the carrier is completely colonised with keratinocytes.
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C. not perforated

14. Process for cryopreserving keratinocytes according to claims 1-8 or a product according to
claims 9-13, wherein the keratinocytes or the product is or are cryopreserved at a

25 temperature of —20°C to —196°C, preferably at —60 to -80°C.

15. Keratinocytes according to claims 1-8 or product comprising keratinocytes and carrier
according to claims 9-13 which have or has been treated by the process claimed in claim
14.
30
16. Keratinocytes according to claims 1-8 and 15 or product according to claims 10-13 and 15

for medical use.
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20. Use according to claim 17, wherein the wounds are preferably chronic, difficult to heal,
lower leg ulcers of the type Ulcus cruris, preferably Ulcus cruris venosum.
10

21. Use according to claim 17, wherein the wounds are preferably ulcers caused by diabetes.
22. Use according to claim 17, wherein the wounds are preferably decubital ulcers.

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

as

(a) e.g. an antibiotic.



