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Keratinocytes which may be used as a biologically active substance in the treatment of

wounds

5  Field of the invention

The invention relates to new keratinocytes which may be cultivated in vifro and their
beneficial use for preparing a product which can be used to treat acute and chronic wounds.
- The invention was thus made in the field of medicine, spectfically in the field of wound
healing by tissue engineering.
10
Prior art
Allogeneic keratinocytes have successfully been used for quite a long time for the treatment
of wounds, particularly ulcers and/or bumns (Maier, 1993; Schonfeld et al., 1993). Wounds
which prove resistant to treatment by conventional rﬁethods over lengthy periods can often be
15 successfully treated using allogeneic keratinocytes (Phillips and Gilchrest, 1993: Beele et al,
1991; Leigh et al, 1991; Lindgren etal, 1998). To begin with, when using allogeneic
keratinocytes, attention was directed predominantly to skin replacement, i.e. the regeneration
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 proteases 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,
, however, 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 beneﬁcialr to the patient is the marked analgesia after

 transplantation (Schonfeld et al,, 1993).
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aggregate. Carriers which have already grown subconfluent may be used for the wound
treatment. Apart from being a{railable 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.
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e mvention 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
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descritob&g by Rheinwal d and Green in 1975, for exanple. Disclosed herein are
ker atinoCytes which are isolated fromthe epidernal part of a foreskin.

Kerati nocytes of human origin, particularly keratinocytes of the culture
KC-BI -1, which were deposited on 27th June 2001 at the DSMZ- Deut sche
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Mcro i and, Cel .| |t ures H,. Braynschwei g, Gernmany under
Acc esg%%ﬁﬂyﬂﬂ%gpaﬁgﬁagw% L{E%ﬁle][qg ermal part oLfla foreskm,gls 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




17 April 2006 4 purposes of patent proceedings according td7tArilBg6@pest
Agteenent, are preferred. Disclosed hgrein are keratinocytes which are
derived fromthe culture KCGBI-1 (DSM ACC2514). Further disclosed herein
are all cells and cultures which are and/or may be generated by
subpassagi ng and/ or subcloning the original culture KCGBI-1. The
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Keratinocytes which "are” not imortalised" also neans that conpared with
transfornmed tunour cell lines (Harle-Bachor and Boukanp, 1993) or conpared

Wi th DERYsbhics . 1i .nreferably the cel j ne HelLa, the said

ker at i nocyt es hgl\%gﬁ%ld?%(#cg%g S@é Heor 6{)“{‘50‘6411553 &nd which can 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 aggregates 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.
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This is particularly true also in comparison with the imortalised
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"Not irmortalised" also means that the said kerati nocytes exhibit a nornal
differentiation profile after transplantatlon onto nude m ce, preferably
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mat er pbig bigsapinagblsicatrisg atdrials, sccdeswrébed in WO 91713638, for example,
may be used. However, it is also possible to use carrier materials with predominantly

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

Messts Fidia Advanced Blopolymers Lid., Abano Terme, [taly, marketed in Germany under -
the product name “Laserskm” '
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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 keratirrocytes 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




active wound dressing in conjunction with keratinocytes had7dd2896 been
denonstateds:en an animal nodel (Lamet al., 1999) and in humans (Harris
et al., 1999). Apart frominproved ni%yration and differenti dCTEW2HES he
epithelial cells the matrix consisting of - hyaluronic acid ester has a
positive effect on angi ogenesis and col | agen production. The wound
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- Prorersttlibgt 8 AERBELMHAL Fmperpiefon L 50 mimpyebly i 71-2a i Tive don

- -DVBO, prathuet isalobRd afRfrefngi®eso s 14MRish qtg)tn@ to0 blsebinl 5Q.P0ssi bl e to
- “Use other cryoprotectant sgdsuch asngﬁlﬁg‘gﬁaﬂh’y rog.'?é"?rkl)y b@?lg‘rf:nﬁsgr a .
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nmet hods are described for exanple in WO 96/24018, US 5,891,617 or US
5,298,417. Disclosed herein is the cryopreserving of the carriers coated
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Apr i | tobe shepld 3o0B3686 ded RERhERIRE bidmerely 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



before clinical use. Finally, storage ensures that the wourdd AEHIZ0Hy
aggregates are available at short notdce for medical purposes. A suitable
cryoprotectant for the product according to the invention is hydroxyethyl
starch, 5 for exanple, in a concentration of 7-13% (ww). However, it is
al so possible to use DMSO or glycerol as well as a conbination of various
cr yopr areabinet spd/pasipiptanentiry ubydf eneyoe iyt otiepsubsiancddBMtRR Sbmirica ycer ol
It is gtlfgcgoﬁoso%i QI eto gfe .trehal ose as cryoprotectant. After a rapid
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according to the invention is equilibrated at the appropriate tenperature
for 152Edpmigfabial splstanceyeye. theradpguis@ring of amffesticshe  product is cool ed at a
freezing rate of <1 Cmn, preferably fromO0.2 to 0.6C m n, nost
preferably 0.4C/ mn, to a tenperature of e.g. - 60 to - 80C 15 Exanple 4
descr i Disslosby hevein 0 keuiyts SbERARENS HeAIRELAINGLr heGAddcfr L 1l X of

hyal uronic acid ester coated with KC-BlI-1. However, it 1s also possible to
use ot PieFompatibticarger andispiddicsalimooytagyfor preparing e medidabpiwddeidor irdiiei N WO

95/ 707 6.475; . this Iis houl d npt be regarded as
ex hausf@i&t\]/%dsbﬁt ﬁgﬁ%"%f“ﬁgﬁn C&né'gs f“h‘%?f %ffrﬁoeo% fl%’i‘&’e ?F@tgﬁ%ggﬁeﬁ?‘?@eﬁ?@duct s
consi sburng Gtushiroto (ieabsdal)pdiabeticBEds andbckBitatideacyt es are 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 proaddiscRkePRd ' rrier, .descried here .
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i nvent.i on_ and/ or .t.heﬁggaﬁduct of said keratinocytes and a carrier in the
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ul cers. 30 The nedi cal use includes a conbi ned and/ or suppl enentary use of
sai d 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 nmeans 17 April 2006
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a conbi ned and/ or suppl enentary use of one or nore other sUFARAZEPE) with
a benefwanbs@dssssef f ect on wound heal i ng.,,Mention may be nade of the

suppl ementary and/ or conbined treatnent of U cus cruris venosum W L
hydrocol | oi d dressings and/or the additional use of antim cr.obial
substances, e.g. the adm nistering of antibiotics. D sclosed herein are
ker at i MesotipSomof thrediipgreso t he inventi on and/or the product of a

bi oconpati bl e carrier and said keratinocytes for preparing a mnedical
product for treating wounds, particularly for treating burns and/or
ulcers, e.g. for the treatnment of second degree burns, U cus cruris
(venosun), diabetic ulcers or decubital ulcers. Al so disclosed hereinis a

process f olig-de&icllngplidagor ofturidsetindvyges BOBEL S5 A AEi o GIRE bflhire he, | N
tha; tkjﬁﬁisl%ﬁr%ti nocyt.es ?c%ﬁrrgfén to the invention and/or_the product
accor ding 18"t i MYmRFEAF Fedbre ?%P%f@@ﬁ@ﬂﬂ%é?@@ﬂa@@@dﬂm@roﬂﬂ@ or are.

pl acedkeatihdtstesTUOTH -1 Sved @ chft@idbetod of B KRN Bkl roduet may
be use&geﬁiﬁhher fresh or after ctrpyo?)r'gser\(;%i%%hﬂgﬁxgg?r@gg%ghgﬁﬁgpﬁ%? od of

treati vifebledroyeblyMSHisersi ThExcomesponds td ¥ mépr doublag GmBFQ3YSARIS86

Descri pt.iQij - Fi gures: PCT/ EPO2/ 11459 Fig. 1: Cell replication of
t he keégziti ncg yl%cfé‘{s}&kelrg?ls%%rgg Stunction of the culture time. 5 This shows

t he nunber of cell replications (CPD =Curul ative Popul ati on Doublings) of"
t he kerati oc§§ s KC-Bl-1 over a culture period of 94 days. Wthin the 94
daif obser V¥ SnPpubingiof thekerabnpeytasiGiRIal ovongipesiod 8f 19 mosthsTHhis shows

COr r espeRelp idEF L 1 repef 1. da er cell replication, or
12.5 per 1_orégg§s.l 10 F?g‘?‘%"@%‘g%ﬁ@[% 1gvef ﬁ)emﬁét?%t%?‘ﬁ&?ﬁtp@m 5| 1 over a
. per i odlogblings @htas s fuiidtios of thewsll patvagesel-b7.r epl i cati on of the keratinocytes

.KC-Bl-1 over 10 nonths, given as popul ation doublings (PD) as a function
of the cell passages 1-67. Fig. 3. Determning the relative tel onerase

activity. Figis: BhemkinthemesbalibeRl ; L Wl o h0L (S e
kerat i nqc_y%s KC- Bl f @?t er passagogﬁé{?;%%c?ﬁ%,T%%ogﬂ gﬁg%x%%%ﬁfgoéﬁerﬁeth t he

acti videlvigr farke kentinocyise KiGeB1 afteepdsiagerle 1360 ald®Biomaral wihthe sl i ght

telo : LV Y e keratjnocytes KC-Bl-1 conpared with the
o ca .0 e K Yine L8La 118 U8 M SR Toq PSR lome s HEytes. KB - 1
af t er fooths kgasinbeyacsdk 6BI- Ve@M@iled 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).




20 under the optical microscope the keratinocytes KG Bl-I dd Aprl 2826i bi t
any nowpbedsegs cal di fferences between,gell passage 5 (cul tur i days)
and cell passage 60 (culture tine Soé?days). 17 April 2006 \%\E)I"}E)%?’H%G% 11
PCT/ EPO2/ 11459 Exenplifying enbodi nents Exanple 1: Process for culturing

t he keratinocytes according to the invention taking the culture KCBI-1

( DSVAER&aplifydag ambedianpite 1. Material Keratinocytes KC-BI-1; irradiated 3
T3 -nurine fibroblasts (feeder cells, for preparation cf Exanple 2); cell
culture mediumK/1 (for conposition see below); EDTA (0.02%; trypsin/EDTA
(0. O5%:Qamablz. C g;s% : -1 X 80 ¢ 75 ¢nz 10 2.
Thaw ng t’ﬁ% cIeI I?df .1 T{‘]ngx,i& r{yf%lg%fe ‘é%lé{g Fﬁ%%%ﬁcg;#"hé%g%fz f'%vegil}%ﬂ F‘é‘b’f t hawed
and pl aced i n @dt@e KC-BI-1DSME D 5Kk asrevdinampld 1s correspondi ng quantity
of sfeeder cells are transferred into a suitable cell culture flask and
topped up with K/i nmedium. 25 cnR T-flask 0.5x106 cells Final volunme of
medi um, Mafegihl 80 cn? T-flask 1.5x106 cells Final volune of nmedium 20ni
175cn2 T-flask 3.5x106 cells Final volune of medium 50m 20 The feeder
cel | s SerptineeyirsdeCiBhs diradiased 353 -muriteifibrablastofiecsler @12, fAhpebagtibhes.

kerat i i re idly thawed an | a in 5-10 m of
preheat eg i_&??)’-rlr;g@icﬁ%%%e%%lﬁ @Qg@ﬁé@@sﬁ’&ﬁﬁ?‘? g‘i}g‘& %i)gqur @-%‘yé; added to the
cel | auipsi/EDTRAOI0SYE0.0e%dtcell @b lradeTiaBks (Te@ste): 252m20R) Loz 898 chapped up with
fresh nedium 25 cnR T-flask 0.15 x 106 cells; Final volune of nmedium 6 -
10°m. 80 cnR T-flask 0.4 x 106 cell s; Final volume of nedium 20 nL 175

cnR Tof Taslvide thel@fiscel I's; Final volume of medium 50 nil,

2.1 Thawing the feeder cells

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%. The keratinocytes are subcultured ata

maximum confluence of 80%.




30. 3.0 Cultivation The cells are incubated at 35-39C, pr éﬁépéﬂlzﬁ)o%t 37C.
The rel@idsBspum dity is >90% prefergbl y. 95% and the CO2 concentration is ]
5-9% The keratinocytes are subcul turdd at a rmaxi mum conf | ueTdE B g% 17 '
April 2006 WO 03/033686 12 PCT/ EPO2/ 11459 For this, the cell culture
supernatant is discarded. The feeder cells are rinsed twice with 0.02%

EDTA ( Foi eid, hesell dutGrsapasahalis Jisbddd. frh@Ffee%Z&e)ns Eﬁ%sggr%@@ Gilq @9, t he

cell culture flask by tapping it (or shaking it e atT nocyt s are
then tFQke@-WWmh and yissbateE T A-19 Mi0B9370C) thay dbtBhed Jrofaahe Belllditaien at 37C

d appi ng. | f . I, nj |
Car ot ol Ty o BaRER R hebhg iBERhORiradion 55 RinlrcugiSich FRmeb i on i <

neut r al0.88d/(0Y1% hie6 aeififctrisor0 @in 46/37°Casd birmNg dbhgh&rly BpRhe FaRakaked by
up and down. The cells are seeded oul[J ih the cell.

careful, pipettin €

nunber Ehesfﬁlg‘a“fl?&’e%ﬂﬁ arexametulygcraned ofitusing a esll spaieia Fhtypsis BEEBAgdution day 3
and t hgmeaushstd : . : i.on.of the Medi Al ]. the
conponent s and Eb\f?(eihésjt ocﬁoéﬁlﬁtlg%%ﬁg%@éhg%ﬁhnaér S%Q%ﬁg%{)%?arﬁﬁl??wgﬁmgn t he
sequentR andyilewem The clidbire sdededloet imithd ceollenuinsbermspecified 1022 Thd ¢ell nithia VW

(water_ f i ppection)., Then_th pHis adjusted to 7.0 to 7.2 with NaCH or
HCI . Tﬁ‘ggfgé‘hg*l: "’b g)§ﬂ88| WB&“@&%@W@Z@I‘&%O mosni kg. Finally, the medium

K/l is sterile-filtered. 15 4.1 Preparation of the stock solutions
Tri.i odot hyroni 13.6 ng of triiodothyronine are dissolved in 1 m of 0.1
NatH ahH Foepay & BfldMigdibm] 20 thereto. The finished solution is

diIute' i j f this solutjon,is required per litre of

~ medi u_rﬁq_l lé‘é&%}é 0%85%?0 E‘f |0_s°ﬁ Pé’%ﬁ/@a “PH 'f@@)o?ﬁ er ‘ft{ﬁ?seﬂf‘ﬂt%i s
so | u'z i iveri & Fablpul.r Hek pibfturk id meddip 025tk WET(Waled o ihRcAQD)! Mheathdib! € at
P p(}-} is adjusted to 7.0 to 7.2 with NaOH or HCI. The osmolarity should be between 320 -

400 mOsm/kg. Finally, the medium K/1 is sterile-filtered.

ahd

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)
5g of rh-insulin are added to 0.9L of WFI and the pH is adjusted to 2.5 with 6M HCL. 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 WFI. 1 ml of this solution is required per litre of medium.




g- of. rh- |nsuI|n are added to 0.9L of WFl and the pH is adjlishmd 2086 2. 5
vmth GM)E@ Bf\fter the rh-insulin has dissolved, the pHis adjusted to 8.0
“with | The mixture is made up 1%0 to | litre with W PCYERRNIGR this
solution is reqw red per litre of medium 17 April 2006 WD 031033686 13
PCT/ EP02/ 11459 4.2 Conposition of the nmedi um conponentsconcentration/L W
(water for injection)0. 8L DVEM with gl utam nel0. 035g HAM s F122. 66g sodi um
“hydrogen car bonat e3. 07g Na-pyruvateO0.1 I g Apo-Transferrinbng

Adeni nréZI%m:msimimfeﬂhé?neﬂignFor skolin (soluble in a few drops of
DVBO) 2--05n g Rh-1nsulin-Concentratel Qu Hydrocortisone 10 .11l

trii oﬁﬂfﬂf RfSne stock sol utionl. Ol EGE- seefegngafionfionl. ol Phenol reds.

l'i ng J@I("Zat%@&%eclloght 6M HCl as requi r ed0.4D% NaOHas required Wl add to

1. OL HeWdMwithighetamatd s may al so be cult uf B@l035gom fresh bj opsy materi al ,
e.g. {HAM’sKé2epi dermal s part of a foreskepg The primary isolation of the
undi f st hiregon qAFsdnafeer al1 NG Ker atimoc @W—mrl ed out using the

met hocNggﬁQl%tgeu oy Hnel nvval dand—Geeni U.thg"' qelr cells used gwlay
al so conceivabl e

be, f X the L,cl ID deserbed—in—E@arpte—2—H—i a
’ pe f&'ﬁk’ﬂeﬁ‘lr 37 ) :
.to USER S A s hate ; ?El%t_he.p.uuu_n“ e fibroblasts, nost

Forskolin (soluble in a few drops of DMSO) 2.05mg
Rh-Insulin-Concentrate 1.0mL
Hydrocortisone 10mM 0.11mL

| tritodothyronine stock solution 1.0mL
EGF-stock solution | ' 1.0mL
Phenol red 8.1mg
FCS (2-10%) 126-100mL
6M HCI as required
40% NaOH as required
WF1 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 em? o

20




10 preferably descendants of cell line 3T3. Exanple 2: Prepdrapilcd06f
i r.oradi @t e, -feeder cells for cultivating keratinocytes 1. Material 15
Murine 313 T1broblasts (e.g. ATCC ccL192, 3T3 -Swiss al bi no, PCTEPOZ11459
contact-inhibited fibroblasts) which nmay be obtained fromthe American

" Type Culture Collection (ATCC), 10801 University Boul evard, Manassas, VA,

USA, DME{\MI‘&O@&H@E@‘S calf serum (FCS); PBS; 0.2%trypsin solution; 0.04%
EDTA sol ution; ce culture flasks (F -flasks): 25 cn2, 80 cn2, 175 cnR 20

17 AprThe odlygranapilly tesedend 4ddedTs EPIRmL dfyfiehcated Hhadiiin gDMBO-cehtaiminghe cel | s
are rapi t hawed and added to 5:10 of prehegted nmedjum .

o0, okt s BN Ve Gr Ser b Tha etlly Pt aRprreddmor inl chiaodiem, 4% o
suspentiedell Aubbdihadlbe&] deraeined theLLIR are L& fltd sﬂﬁﬁt&q{ell%ﬁuggﬁgkéjﬁfaer m ned

the cells are seeded into suitable cell culture flasks in a ensity of

.

103 t oenpity ekl ¥’ dp dRpcelipfemy. Bay dranebbatediatads -339°C, pafyraldy ef #7°4bIMheat 37C.
The r I - ditdhed S, %% efera 95% and t he concentration
is 5 %L%ﬁbgﬁﬁ&%&ulg Fn%j /lf’ﬁléefgfglﬁysgﬁ?’%gn‘g@ﬁ :asdzaclpgcei“r‘a'@g‘é’i‘:’tsesd g%ai ly for grow h.
The cell density should not exceed a maxi num 10 confl uence of 70-80%
Subculiﬁi!ng.is carﬁied out, as necessary, every 2 to 4 days. For this,

t he e+ ed and the cells are washed with a suitable anount of
a 1: 2 THodel§ Gredhspebidl A forlot SR 7 EllRipflgg ached are
taken up in 3.5- fg m g?‘f'mg um ‘F(ﬁgel?g%sslﬂélgoeuuf]g&séggggaIléltailgglgénsi ty
of 10 103onPuargs of @0188%c BpbculSiag is candet attj d3mecdssirpeevienerler 4 deys. Borlig, f eeder

N irradiat i t d f about 60 Gy (6000 rad in a 137Cs
Cour o &5 Bt M ERe R 05 frermefitini & ruiabla whowsof s 1 b o

cr Y OpPIBISEA \ueid trgﬂsih (@5-TmIY, ThEHRB chitd Nbached HATakH WiBh B3dso aNdrateangd for
tong periods. le 3 Inthis

0 Exanp ;. Met hod of4coat|ngacrr|er matri X,
case Ukssekxirs revipaded Ria density of1 @sto 10° cells/cm?.

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,




fromthe culture KC Bl-1 (DSMACC2514) The preparation of tHE& ArdR8ek cally
acti veyweiagsheal i ng dressing accordi to the invention 25 P‘é%lspl’ Wﬂ'% be
descri bed by way of exanple. The wound heal i ng dressing descri ed-Here
consi sts of the keratinocytes KCG-BI-1 according to the invention and
Laserskin, a bioreabsorbable carrier matrix of hyaluronic acid ester.
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PCT/ EPR, 1] Yo ssible to yse.ot.he i carrier trices,
or ovi PRkt bbed BBl ia Iadtehie  deSfiaRans o S1) 3RLE i bt e The seq
to premhlittom hpWaverpi BLiliCilssiBRITP A5 dret- mATariale &iomiﬂélrﬁ%ﬂﬁla%ﬂhﬂic

bi oconpati ble carrier nmaterials as described in 91/ 13638 rmay be used. In
addi t i iRPeHERhever, it is also possible to use carrier materials wth

predom nantly hydrophilic 5 properties. Another preferred enbodi nent of
the invention conprises using the keratinocytes according to the invention
t oget hénothet prefeeat) smbbdinient pithy meestioncongirktd ignofhe fetayiasé@ésaccording

| tes, pol yanhydri des, . pol yorthoesters, pol ydepsipepti des,
ol yor Rape gt gntior Ryt er Yihrorsareiie Ko by sumists B BGSHOB A paci a1 |y

| ' : i ! s j.de tide),
Dol (R rciRles, RPN HL Hbbest B ity psibBiidel froiitr et | 0
t r1ometROfYasmao agidp onpelsphasphazenss( dpesialiopdy(L-antde)spaty(Dpeiaida), dly(L } ms

consi St j fSah.d.: 1 R0 S. 1 1 er i al 1 lum (cf. . Exanple 1);
PBS, g%‘éﬁ%&‘%ﬂ?’i’{"g??eﬁt é“ﬁ{’@g’ %@“%“3%%&%%@‘%%@3/%%% %% 0. 0 2)/o :
~ steri [tandiylenttibtesate] o2folgdRxadondy) a608sing pdofSrafcdPilhs chAifinpkdfRaidMessrs.
. Fidia Advanced Biopol ymers srl, Abano Terne, Italy) in 144xZ1 Petri dishes

(145cHP¥U¥Face area); 3T3 feeder cells; keratinocytes according to the
i nvention such as KC-BI-1 for exanple 20 2. Culturing the biologically

active wound heal ing dressing
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) .




2.1. Material Irradiated feeder cells, e.g. the nurine 3T3 iApdR088t s

ment i op@dsihdsskbxanpl e 2; kerati nocytes,.according to the mveq;clnglqmgh%m
stock; 8.5cm x 8.5cm pi eces of Laserskin in a Petri dish 25 (finishe

pr oduct) K/'2 medium 2. 2. Seeding out the 3T3 feeder cells The feeder
cells, prepared according to Exanple 2, are placed on Laserskin in a

seedi ng.3. Semngyuoﬁmahnmnﬂ,@ﬂm&rﬁma&%te@oo cell's/cn2 (roughly corresponding
to,3x1(}8 gells/ tri. dish) 30 The Petri dish is then incubated at 35 to
37C at 1988%osdeally; %"%WHPEH healigg dressings ape porpared veithcthg bematifo®%s i n an

‘i ncubah&or Ml t e feed cell. .lawn
ei ther on ﬁ%ﬁgﬁé&q}gg&%rﬁkasp Qﬁ&lﬁﬁ%tgfeseia?’%ggc e‘%trgal ? (‘%ﬁ"@f 1291 ‘W&ﬁq s).
Apri | o006 fodes/ 033686 16 PCT/ EP02/ 11459 2. 3. Seedi ng out and cul turing
.he5 keratinocytes The biologically active wound healing dressings are
prepared with the keratinocytes according to the invention. The

subcul THe sutgonfiudnb eulkaEairs BRsH GSe W0 60k Wh@cmbﬁoﬁﬁrd&'h g&LE“t as

follows: 5 ;I'he subconfluent cultures are rinsed once wt DTA (80 cm
2 Roux! i &R’ Rgupish: sl Rirenrbefeedérsills &@mttu))ateifheth a.02% EBEeforGellds are

e Roce 8 nC o RO Qish2k ati 20 o RelikeRf Db frghelgyahaiios ™ 17
ker at i croefptles are dissolved as in Exanple | with a trypsin/EDTA m xture

(0.05%0.01% (80 cnZ Roux dish: 2-3 nL; 175 cn2 Roux dish: 5-6 m), then
talen up in cell culture medium (80 cn2 Roux dish: 7-8 mlL; 175 cn® Roux

dish: il defatiHlok yROGreSBRBIAN &Y ik litnl a%ﬁggq?lgﬁ{rﬁgﬁgg})@b > The

keratlnocytes accordln to the Tnvention ar Pn film
_ provi déé cm * Roux fishicl 363 mbl 185 cnhRawssdigd |5n@nﬂ)3ﬁmnttmge@fupab@m culdBe 000 to

25,000 IS (/88 g{rogg %mlhy?% ]rJesT%%rﬁidl Ronx dish: 14-15 ml) and separated by

carefully pipetting up and down.

17

15
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 hurmdlty 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 1s 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




“ 4 suitabte

to 3x106 cells/Petri dish). Then the cells are incubated udfZiAprB@00400%
conf | uent eferably 80 - 100% confluent, at 35 - 39C, preferably at 37C
The reYVSP???%G%um dity is > 90% 20 préf er abl y 95% and the COFCEEREEMPration
is5- 9% Exanple 4: Method of cryopreserving the biologically active
wound heal i ng dressi ng according to the invention 25 After the

ker at i t a Qni t he rier tr to a confluyence of 30-

1000 T2Ar RSBt e dRReline Rl I Hnetiraroh oresimal AU BTTIER atdy be
froze nfre&‘zn%uateﬁﬁﬂ ©1°Wi, préferably B2 & 069 hriS @adstPleferstty balgél/miﬁmﬂﬁé

controll Sd condi t| ons To do this, culture nediumis carefully renoved and
r epl acB@I¥st 1D#ord abt 600280 eezi ng medium at a tenperature of 2-6C. The
product is then packaged under sterile conditions and frozen according to
the 30 followi ng procedure: After a rapid |owering of the tenperature to -
5 to _-Kimgegjnghmdhhhy -6 to -8C within 2-5 mnin, the product is

equi | i pr.at ed at he esp erature for 15-30 mn, preferably 17
Apri | %O%r oYl B8 ’6‘5:?\*3 P&C%FE‘%G‘%WﬁﬂS@%(ﬁW‘?@fﬁdWﬁﬁhﬂ%ﬁwhe pr oduct
is cooled to a terrperature of, for exanple, -60 to -80C at a freezing rate

of <1 _Cmn, preferably 0.2 to 0.6C/ mn, nost preferably 0.4C/ mn. The
pr oduckxaqrapleSor clixample afitheise &ﬁ@calsrldﬂn@atfm@e@nmgd WﬂltMth&agﬂmvt h medi um

f. Exanpl 7- 13 h th le S
eapl 6 of ¢ ns gtk g e oV B b it e o e 1 o

acwordi ng to tdwamipfevention for covering wounds, taking venous leg ulcers as
an 10 exanple 1. Transporting freshly prepared wound heal i ng dressings
After the keratinocytes have grovvn to 30- 100% preferably 80-100%

conf | ueRGan bt ,Lnsed one or nore times wth
' ) ' “K/'3 transporting nedium The
bi ol ogfkﬂ:faltlwkaemwmmmefalw lg-mo%sﬁref&yahlﬁ 80416085 R0Nfleshce Bndhes Ui t abl e

in 20 of K/ 3 transporting nedium The headroom of

anou ng@ﬁ $ f e abI
t he X1 rBr‘? dnged ogs eEgrefimes wWith a syitahloquapiétyoprefraldy3eonl, seal ed
Wi 45h %ﬂ* Ke's 'tr‘d@sﬁo?tﬂ% mE€difim. The biologicaily 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




Parafrim and i mediately delivered to the clinic in a traddpdtaf®®n box.
20 K/'3 Transporting medium Gowh nmediumK/ 1 (cf. Exanple 1) w thout

f oet al VYeEP*®Eer um (FCS). However, it 18 also possible to usBEEPRYIES
physi ol ogi cal saline solutions e.g. based on phosphate-borate, e.g. PBS,
or based on HEPES (N 2-hydroxyet hyl pi perazi n-N - 2-et hanesul phoni ¢ acid) or
VES ([gﬁerﬁgmodsi no] et hanesul phonic acid). 25 2. Transporting

.cryop heal i ng dressings Cryopreserved wound heal i ng dressi n'gs

eyt yihiecdbdsynghie tiseandded dn tige wbendC WitnGfnQRridfared Gftier mideaNCire usdd) e f or ns
of transportation are possible, provided that the wound healin dr essi ngs
are tr¥ dressing Basde by posionsd comectlppith tiypeltn facingthe Meyed.v Bee wound

heal i nge df g&%ﬂﬁﬁﬁ cairferd @B‘gﬂ Lot Rl 1RED c&lgﬁis% h&ﬁfsw of Bdid eirieggr emoved

and the dressing is rinsed one or nore tines w ranspor medi um
(see Ilaverskin) oreamnibhttbe wound hédlmgpiassing laogirdiag tehk idvieptions deds s hiientger ' s
sol uti,on, fqr exanple, 17 ri]. 2006 WD 03/033686_18 PCT/ EPQ2/ 11459 3.
Ther ag@trced uahe RBuGH uiids (e inantiparcuBe Brcson BTG OB Auccess of

non- pQﬁéﬂ{e?ép?dh&@éiﬂn@ﬁtd@@éﬂe?&ﬁe@éﬁmﬁ§&%fﬁhﬁ§ wound heal i ng dressing has
to be positioned correctl’y with the cells tacing the wound. The use of

perforated carriers which all ow kerati nocytes to col onise both sides of the

carri . -Skij t he .wound i i ordi ng
“to thé in el%F ion %felé c}ﬁ%%m%glg&e}?ot" o"% %%;“Eff'%%cd’ “’ﬁ%’%@mﬂng’%at ed in
any particul ar direction. Depending on the success of the therapy the
tréatnent may be repeated a nunber of tinmes. Exanple 6: Genetic

char ad(eBlgltalls st submaltyced avermawyrber efpassags Bing the ppampceeetn)g t0hKC- BI - |

cells: e f,.pa es ing,th t hod. accordi n
- {olt pithBoR HACHbEL IR Al R HIREL £113077 120 SRt i oted T paRei 00T O 1

t hen audlysstiacestigatienbe leagthandyiisipiism sMashiffgantlog (CER1PEMIDIISTT]L ynor phi sm
of 15 qi ff nt Joci (CSFIPO D13S317, D16S539, DI18S51, D21S11, D3S 1358,
D581 B 16558 JR18S5g R 11, PARI3 e OS85, DISHER, 151179, FGA, Penta D, Pénta

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




15 THO 1, TPOX and vWA). Analysis was carried out using a ret4wséd 20Aéwn in
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wher &35t S tangsdwt vHer sl e mahady wherdniid keredepdaviest he absence of foet al
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by ag. | ea&eratineexses @condarsioicromylt, ewlaetheditmgertideranal potsef afforckldnnms 1- 4,
characterised in that the said keratinocytes are replicated at |east 200
times by in vitro cell culture nethods. Keratinocytes according to any one

of cBai msKirdbinoshey Rch@ingstod!dim 1t BRdradtB@scd ah hat kRY akd QMG WoBSthAIMieP! | cat ed
at least 250 tines b n vitro cell culture methods. Keratinocytes

[
accor di ngKtCoBhMDﬁMsX§ﬁ 2114).198 keragnocykegrdgtived theeediom t hat the said
keratinocytes are replicated at |east 300 tinmes by in vitro cell culture
met hods. Product consisting of a carrier which is coated with keratinocytes

acco#di ngKenmtiaogytasnecowling toadnysont- of, cléimsvihgr whéteinhlie ¢abmbke h&ivigrdfi al I'y
col oni sed w E{h ker ati nocyt es; ein the carrier is conmpletely

. Wh
col oni sedsai Waﬂ%qcéﬁqsh%]@%eégl.an%;aéﬁg&e Cﬁﬁi@?éiaﬁ:@'rtbd 3¢ leaptripgor har act eri sed

inthat the carrier is a bioconpatible carrier

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.




material which is used to prepare a pharmaceutical conposi thi7okpril2P0Apri |
2006 23 10. Product according to claim9, characterised in that the carrier
material is a hydrophobic or hydrophilic biodegradabl e nenbrane. 11.
Product according to any one of clains 8 to 10, characterised in that the
carrier is a polyner of esterified hyaluronic acid. 12. Product according
to ary- oné’r‘aﬁucgﬁ@prﬁsngtq%mm, chifaetgusedrin shad thercartiggtmateréal ésea hydsephiobic
perforate A i eonetry, a. wherein the polyner film
has a thi gﬁﬁg@ssg@?w%yd?%g%ggﬁe{a}% I's perforated with holes measuring
between 10 and 1000 m the holes having a defined, constant size and
form_ng agy %dered ,0W, in whi CP theg are separated _fromone another by a
constldnt SFABIChECEFding 14 any papof Famns ted §qtharadierssd dn Mipt the eyeolia of
claims 8 4,@1yhibr of BAEACIETYaRRGhik Qeilihat the carrier material is polyester,
pol ycar bonat'es, pol yanhydri des, pol yorthoesters, polydepsipeptides,

pol yet heresters, polyam no acids or pol yphosphazenes, a. particularly

DO Yk | SEHE! ucBBlNE B i Ol S8 il D e ERES % ok tnGti s
pol y(L- | agtifeitcaGol yrhéraliRydreleineCadoBRgt €) or pol y(di oxanone), b. wherein
the said polyners are perforated or c¢. not perforated. 14. Process for

‘cryopr eser vi ngaker athesrsay tless pakyowr dilmg heo agthickoess of 1€ 1t@iS08 dm7argl isa

product according to an ne,.of clains 8-13, wherein the keratinocytes or
the product is or B?@O%Wao‘ﬁ‘lﬂéi%Wé]éFaé‘t‘“% g@ﬁﬁ%‘? aPnd W00 acthedolésggc,

preferably at -60 tﬁaving‘&c&eﬁﬁxéd,géég&%ti M%(ﬁ(ﬁﬁ)rﬁﬁ‘%ﬁ%pbﬁgreEiQOQIn:{n %&h"f

clainms 1-7 or product conprisin eratinocytes carrier according to
any one of clains 8ik§ anhsephrated\vieono ond asotherdiy d comatamickpbying h£50 pr S s
clainmed in claim 14'Mm17 April 2006 24

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,




16. Keratinocytes according to any one of clains 1-7 and 137ckprgr288éict
according to any one of clainms 8-13 and 15 for nedical use. 17. Use of
keratinocytes according to any one of clains 1-7 and 15 or a product
according to any one of clainms 9-13 and 15 for the manufacture of a
- nedi canent for treating_ wounds. 18, Use according to claim117, wherein the
wound§- ar Kastigcysureording & any ae of gaimscledrad A§ of dredust ascomlingmed®i n t he
wounds ar ] e according to claim17, wherein the
wounds argngﬁfgﬁﬁ%g§g§$$%gﬂﬁﬁnﬁégﬁ%g?% | ower leg wulcers of the type U cus
cruris, preferably U cus cruris venosum 21. Use according to claim 17,
mherﬁ%n t?&ﬁm? nds. are ul cers caused by gjabetes. 22. Use according to
cl ai 17, “RAEF &eHRIDASIuAfiTelng @ ¥ one Pt pmi kérad 1281 a prduglacsrdingg to any
one of cl & s [ ' j Wy se of
one o o R e T o e A o R o, 2.
Use accor diowgds.o cl ai m 23, wherein the other substance is a hydrocoll oid
dressing. 25. Use according to claim 23, wherein the other substance is an
antim crobial substance such as (a) e.g. an antibiotic.

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..






