50090PCT Use of stemcells fromhair root sheaths and keratinocyte
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solares) of the skin. The life-long regeneration (homeostasis) of the skin is on one hand
based on the continuous replacement of the epidermis by division of the stem cells of the
25  keratinocytes in the lowest layer (stratum basale) with subsequent differentiation into

horn discs when advancing to the outer layer, the horny layer (stratum corneum).

In aged skin this process is disordered, thereby leading to atrophy. If the differentiation of
the keratinocytes is strongly disfunctional, degeneration can become possible, i.e. the

30 development of so-called white skin cancer (spinalioma, basalioma) or cancer precursors
(actinic keratoses). This is mainly the case in chronically sun-exposed skin regions,
which underlines the triggering relevance of UV-radiation. A sustainable therapeutic
approach for the regeneration of aged skin is therefore desirable not only for cosmetic
reasons. A fully functional epidermis is also important for the preservation of the structure

35 and function of the underlying dermis because the cell systems of these two compart-

ments of the skin (keratinocytes of the epidermis and fibroblasts or vascular endothelium
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of the derm s) comunicate with each other via soluble factors (e.g.
cytokines, growh factors). Hence, a fully functional epiderm s can
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and/ or tinp@¥fie aresarsal eels isshieghesed, e.g. after the surgical removal of skin tumours or
tattoos or due to injuries, etc. (EP 1 198 557 B1, EP 1 702 979 A1).

25  Epidermal neural crest stem cells (EPI-NCSC) are multipotent stem cells, that are
derived from the embryonal neural crest and which are located in hair root sheaths.
These stem cells permanently renew themselves and are capable of differentiating into
all important cell derivatives of the neural crest including neurons, nerve-supporting cells,
smooth muscle cells, bone/cartilage cells and melanocytes. These stem cells can even

30  produce cell types that are typical for the mesoderm. In a mouse model for backbone
injuries it was shown that these stem cells can fuse with adult skeletal muscle fibers, that
the introduced nuclei are functional and that adult skeletal muscle is a suitable environ-
ment for the long-term survival of the stem cell nuclei (Sieber-Blum & Hu, Stem Cell
Rev., 4(4), 256-60, 2008). From their investigations on skeletal muscle in mice the

35 authors conclude that such pluripotent stem cells could provide attractive properties for

future cell replacement therapies and/or biomedical developments.
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It is the objective of the present invention to regenerate aged but
ot herwi se heal thy and non-injured skin. 5This objective is solved by
using stemcells fromhair root sheaths and/or keratinocyte precursor
cells for the regeneration of aged but otherw se healthy and
non-injured skin. The term "healthy and non-injured skin" describes
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transcription factors or tumour suppressor genes {(e.g. NF-kappa B, ¢-Myc, p53}), which

regulate the proliferation and differentiation of skin cells (in particular of the keratinocytes
25 and fibroblasts) and thereby the homeostasis of the skin. For example, it was possible to

show for NF-kappa B in older mice that its blockage elicited a biologically younger skin

condition within two weeks for a limited time period.

The regeneration of aged but otherwise healthy and non-injured skin according to the in-
30 vention also has medical advantages in addition to cosmetic aspects. The keratinocyte
precursor cells introduced into the skin do not only thicken the epidermis as fully differ-
entiated keratinocytes but also divide regularly and thereby, as time goes by, replace
,0ld” cells that divide more slowly as well as degenerated cells. Moreover, they positively
influence cells in their direct environment (fibroblasts, vascular endothelial cells, melano-
35 cytes) by the excretion of cytokines and growth factors, which as a whole improves the

health and aging condition of the skin in the long run, whereby the wrinkle formation is
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heal th and aging condition of the skin in the long run, whereby the
winkle formation is reduced (regeneration of collagen fibers), the
elasticity is increased (regeneration of elastic fibers) and possibly
present irregularities in pignentation (regulation of the nelanin
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corticosteroids. Therefore, the invention also relates to the use of said cells for the pre-

paration of a medicament for the prevention of skin diseases.

25 Autologous as well as allogenic and xenogenic cells can be used, whereas autologous

cells are preferred for avoiding immune reactions.

In a further aspect, the invention is directed to a cosmetic method for the regeneration of
aged but otherwise healthy and non-injured skin, comprising the step of applying stem
30 cells from hair root sheaths and/or keratinocyte precurser cells on aged but otherwise

healthy and non-injured skin.

For the treatment of aged skin preferably stem cells from hair root sheaths of the patient
him- or herself or preferably keratinocyte precursor cells derived therefrom, so called
35 autologous keratinocyte precursor cells, are employed. The keratinocyte precursor celis

from hair root sheaths contain pluripotent stem cells, which regenerate the epithelial skin
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him or herself or preferably keratinocyte precursor cells derived
therefrom so call ed 35autol ogous keratinocyte precursor cells, are
enpl oyed. The keratinocyte precursor cells fromhair root sheaths
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enrichment as well as the propagation or selection of cells in the culture. in a preferred

20  embodiment the cells are enzymatically released, e.g. by means of a trypsin solution in a
concentration of 0.01 to 10, preferably 0.025 to 0.1 and more preferred about 0.05 %
trypsin, optionally together with EDTA and preferably in PBS over preferably 5 to 60,
more preferably 10 to 15 minutes at preferably about 20 °C or more preferred 37 °C from
the hair root sheath of a removed hair. This type of enzymatic removal is particularly

25  gentle for the cells to be prepared. Also, other enzyme systems such as e.g. dispase can
be employed. Further possible steps for the preparation include the termination of the
enzymatic release by means of the addition of serum and Ca/Mg, the centrifugation of
the suspension and the suspending/intreduction of the cell-containing sediments in a
solution suitable for the application on skin or a biodegradable or non-biodegradable

30  carrier matrix. A preferred application is the suspending of the cell-containing sediment in
a thrombin-containing solution, which allows for an immediate fixation of the applied cells
in a thin layer on skin pre-treated with fibrinogen, and therefore enables a homogenous
non-occlusive application onto skin in any body region. Preferably, with the inventive
method autologous stem cells from hair root sheaths and/or keratinocyte precursor cells

35 are employed.



25gentle for the cells to be prepared. Al so, other enzynme systens
such as e.g. dispase can be enpl oyed. Further possible steps for the
preparation include the term nation of the enzymatic rel ease by neans
of the addition of serumand Ca/My, the centrifugation of the
suspengdptivnaliy thé eelisucarelrriemgloyad veduspénsiorédr sdiiment ér-apdinnaliynasg cell
sedi ne | 0 (o] Qn,.skin _or,.

b1 odegraabt thsF e B Ak bahkE el T BlacE Rt Ry dr AlBoom-
appl i ciatible gagrigrhe suspendi ng of the cell-containing sedinment in a

t hr onbi n-cont ai ni ng sol ution, which allows for an i mMmedi ate fixation
of the applied cells in a thin layer on skin pre-treated with

fi bsi namemkpphdtiok Bfépeé Qrfeﬁarétﬂﬁbérﬁ&d @uhwmggﬁ%r% $12PeRHcn H@.r\@ew?to 10°,
application onto skin in,an gi on, Preferabl

i nvent iMASE RERTHIGRIY @9 J§0i9s %8 % P%'n‘ﬁ’%l n% heir graaraibe *Ee@éd Sh’@%tfﬂ"seW%Py
ker at i RRGEKERf Bs§i SR asEddrSy &8n @rt@o&mﬂaﬂwe%rr@abr ﬁm@vb\ven W m& dah

can be enpl oyed as suspensign or sedinent or optionally as a cel
ext r act® OAFiSs W1l awcomﬁ’éyblééﬁmﬁ%" {erg- R cel cithirg med e Ay mbi) @f by

sol ut i efbaRE ofta @a&smmw Bioﬁ)grc@r {d. gfrf.bn@malu?mhl &GHab e &%grmhéﬁc (.9 poly-
pref er abl é@car ri ed out means a suspension havin 9g

nod@ pHEst %P@rbﬁéxm%ylfe@{'%semswb@m %amrtﬁhea CHEPF- Tae@aﬂ%@r&e employ-

treatedq a@'\ii’tﬁlrbrolff%u&i‘-é‘éﬂﬂb% &YQrm%ré%iecpce%’(é 598 rﬁéar%%f@re%ﬁﬁéﬁ with in
a bioco atib carrier or non-woven web hi s can be carried out

with am Oabfsw;%f)f Ky ggdigtionpr @lsogs @ésxtrwﬁ (suglips 619 Iyerbiligates. soni-
t hr onbigaes ogt.nmetaganﬁadaﬁnoﬂ é&ll@‘a@ﬂ% frdth %é%b%ﬁ%gurfo%lr d&f%re@ﬁ inclib4tion.

hyal uronan, coll n) or_ synthetic (e. - 10ur et hane,

car box FRRARNS ’@élf'lo&?@s‘éa”aﬁ RfPay @neor P éfﬁﬁ}c@nf@t@p&c\@nablé@u't%éﬂw l's

cans be yaigt Odratrkbubstrated, daridie Fdddedepd iriiree BRARIoAtRY orggegé&a'ﬂe@wtﬁ@t ed
cells (e.g. by means of treatnment with mtonycin

i rradi éft“"l“BF\ﬁr %l}twg%sggtea'@ shmerasd prreanqiyrie CH'&‘"@) Qjﬂ” tr%bﬁpyquat es,
soni- cates, stinulates). In addition, cells derived fromthese cel S

under di fferent I ncubation conditions in vitro (e.g. variable pO2-
and/ or TpetPBuRPEFRtiCAMIGRSthe ¢antexinfdheinveriion %ﬁ@vaassrgmwale@%@afﬂpﬁ

substr gt @g ,ce)r%mtameeskfrewef@%lbh;s tHecells BRCixa64] to teORREr 198 Pé@@@é A &by
i n_two chamber cu ture systens, subnersed or organotypical culture)

caf’ beM&RpE 8@ H° f'“ﬁfﬂ‘eﬁwﬁn@%fe|P&‘§??t8ﬂ“&%tarﬁ°ﬁ“ﬂ%°%+ﬂ°é‘>&a"8ﬁ9? fiowever,

i nvent b oBBESIRBRTBEN bidhphitatidhes 9@4&&@%@ oy .ﬁégrtahﬁg fh%' defis PBioiBA or
skin. Preferably, the cells are fixated to the skin for this pur pose,

e.g. bﬁyrﬂb%am%t”e%s anck gubseqentiprrlicalion of fbpssr Buiticsmets: &g calle ﬁa'épf?(ﬁ?ifﬁHM
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and/or mechanically de-epidermised prior to the application, and this is preferably done by

25 means of dermabrasio, superficial laser application (e.g. Fraxel re:pair® CO,-laser,
Soltamedical, USA), or superficial needle puncture (e.g. Dermaroller®, Skintes, CH),
whereby planar or preferably punctual, i.e. grid-type fractional defects in the epidermis
are produced, which allow for the penetration of the applied cells into the skin such as in
a transepidermal application. By involving the upper dermis layers in this ablation

30 process there is also a dermal stimulation and a dermal regeneration.

In a preferred embodiment of the method of the invention the epidermis is ablated physi-
cally and/or mechanically before the application of the cells by means of superficial
dermabrasio, laser application and/or superficial needle puncture.
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any other suitable formof application is possible, e.g. by
integrating the cells in biological or synthetic matrices and
subsequent application of these. Furthernore, the cells can

preferably be introduced directly into the skin. For this purpose the
ski n t dniBeneregretairadsepbgdiineat the epiderois iseblaied beiorgtfweapmdir:al@fmfstbd
grl or ta,k Ihethaqgrlrﬁ ﬁ?éér%%l/frfdﬁ%él@e bﬁer@ﬁ.&éﬁd a\Mﬁ’v% Fé’ptﬁ gﬁ'étrfjﬂ on
ermabrasi o, supertitial [aser a cati on axel e P

C2- | adyrmesSu mmmdecialfraxe&h))dalﬁy aed,ﬁneefdemmarolleeedl e puncture (e.qg.
Dermarol ler(r), Skintes, CH), whereby planar or preferably punctual,
I.e. grid-type fractional defects in the epiderm s are produced,

whi sh aiHeostemQells RenPiedietdod Eh&ith® nd/ae keRBhb& e pRIuPsOr RERS Aeepraferably
such as in a transepiderrmal application. By involving the upper

der ni s Presest @s |eﬁ”9fl*ﬁ%oﬂa'ﬁp'§¥qdd??”§@§ﬁ@c@%@ci ﬁéﬂéenssorhee@tlan,o@rqﬁampnsed in
stimul B.Qébrﬁa&bﬁ’e%rd&éal BFQﬁEﬁétﬁztéa‘?Herdd?m@ tRE %Fﬁﬁcf on SF e y.0f

t he net e Invention the epiderms ate physi - ca
and/ or mechanically before the application of the cells by nmeans of

suner { gLy BRI A nnd AREN ABRIGS BEIORL AL AbaPURERT] 81l SEHE

puncture more pr érre erms 'S a
beflor e oyfeepraptplbbceelismandje propagated & wtrottiye:ultommg arhd/pabe sallebt‘elda}yt mead

d d i t h ble d trat b
ey PRSP huliiny SR ed” Seriaits aPr Bh o bR cotheiatne YarBie
hai r r@olturehnwmrammé Patrkesudbirates Watialfle essd cons |rC(ﬁ}dc$c@Ir(QmEHc€6|8§e’pry
present ag enr| % | soI ed cells a an _extract [ sg ¢
R oT ot 1 G183 i e B PEE GRS Y heTE SBEIER " B ByP B TR S eretttios t
car ri eedglmﬁ%@ub katefipRUtICas, lfmxempiewtftheedmﬁht &fsterh ﬂel&héndﬂ’dr:fk@fatlnocyte
erred enno ment the stemcells rom r,oot e S.an
LR R R S A e RS At T
cul tur ldﬂ@re’ﬂﬁdﬁéﬁ p&entwlseﬁh\edcénecnpm@ SHledipAth &d Gt OF tHy ihvghtion
conditions (e vari abl e pQ2- and/or pCQ2concentrations, variable

cul t ur @GRS Teionsl SPIRGERIOf SPABGE Piambeels AT e ieEatnosueqppYSpRCels
di rect of gbdorfPaHyiHY célls I'%%P@rai‘fvﬁﬁta'gao&él‘?rdb@ﬂ@% qhoGh Wb MR Siocyte

subnersed or organotyplc culture, "etc accor to advant ageous$
cri t er PERObiER cgds hayng @K@H@W%WW%@#&@@RVW'WQ{'@MWIW% peatitgration or

keﬁ@t i ARfeYdRiation of the stem cells and/or keratinocyte precursor cells in the context of feed

cells).

The cell-treated skin is preferably covered occlusively after the application, in particular
when the skin was mechanically pre-treated and still is partially ,open®, in order to protect
25 the skin but also the applied cells from drying, infections, and mechanical strain and in

order to create an optimal environment for the growth of the cells.

In order to prevent immune reactions by autologous, in particular by allogenic or xeno-
genic cells, preferably at least one active agent inhibiting an (auto)immune reaction,
30 preferably a topical or systemic corticosteroid and/or topical calcineurine-inhibitor is

administered

It has further been found that the additional application of melanocyte precursor cells has
an advantageous effect on the structure and physiology of aged skin. Therefore, in a
35 preferred embodiment the method of the invention relates to additionally applying mela-

nocyte precursor cells to the skin, in particular before, after or preferably simultanecus to
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15precursor cells, stemcell potential (nono- versus

mul ti-/pluripotent), proliferation capacity, differentiation
potential, survival capacity, etc. Selection in the context of the

i nvention nmeans the intentional selection of specific stemcells

and/ or tkestem oeltsyarel/orkaratirmoytequktyrsor callsclb igpaagi prgferesd not hasépayate the

advant ﬁg@%ﬁgcﬁ%ﬁf:’et%hliéo‘?%eﬁé‘ﬁurgigetﬂ‘ﬁﬁﬁéda afion Mb?tsiﬁ%ﬁsﬁfr@ﬁfaﬂﬁS{

cells I"ONs “Suc eractive stirmul atTo

prol i f ehabihemndlorXechtinbeytenireairs@cells. t he stem cel l's and/ or
keratinocyte precursor cells in the context of feed cells). The
cell-treated skin is preferably covered occlusively after the

appki ¢ atieidils iefhdhs\fd! SdébAiingMtetRe ilRngbh BaMpfefERBRAGIRHdeVadditRmil 6afsed
and still is partially "open", in order to protect 25the skin but

al so_t keM@piseY Euhalerads sheahs.drrgianaply Piee BISIROr cahendedn siane aflissandien
and in k@FﬁﬁBaﬁe pré&its @s %ﬁm%naﬁg\fﬁélaﬁ%eﬁ&hré&%e% owth of the

cells. I'n order to prevent ne reéactio aut ol ogous, in
particular by allogenic or xeno- genic cells, preferably at | east one

active i phi it . t Q) t refe ,
Fopi caMgFotgs Fe e iRbFIf 8o Eh b 28l Blbno R HEBANEMidh of
calloi nekini disedsebiibirabimals andhumsisavitdagdd haothemidechedlidg mnti oondnjubsad
t he addjtional .a Ich tion of. nel.apnocyte precursor, cells has an . .
advant S58olPa Rl of e HEVERInA SKB dirkesin selssiaGyoB NG gRPSRNFIsting
Ther ef @f gkiniditcas8SBagdEo gen&dicaBRéd HRFuRBHONG &f @kintdaResibl 8dkin on
relates to additionally ap nocyte precursor cells to the

skin, hRMEastasis.pLn f#ﬂ‘éerrerat@?iloga?@fo%:k%&aéﬂ@rfaapﬂﬂns Prafefekleidermelysis

bullosa, xeroderma pigmentosum, progeria, ichthyosis, status after surgical intervention

15 and after x-ray irradiation and exogenously induced atrophy or hyperplasia, in particular

hyperplastic scars and keloids, preferably atrophy induced by topic or systemic cortico-
steroids. Preferred embodiments of this method are to be learned in analogy to the

above-described cosmetic method.

20  The present invention will be illustrated by means of the following examplary application.

Example

From a 50 year old woman having strongly UV-aged facial skin featuring irregular epi-
25 dermal atrophy, fine wrinkle formation, cheek teleangiectasia, dryness and reduced skin
turgor 50 anagenic hairs were plucked from the scalp skin, the hair roots were separated
and these were incubated for 10 minutes in trypsin solution (0.05 % trypsin/0.02% EDTA
in PBS without Ca/Mg) at 37°C. The microscopic control after inactivation of the trypsin
by addition of PBS with Ca/Mg and 20 % human AB serum confirmed the release of all
30 cells of the epithelial hair root sheaths from the hair shaft. After passage through a cell
sieve and subsequent centrifugation (1200 rpm, 10 min., at room temperature) the
isolated cells were taken up in PBS with Ca/Mg and 5 % glucose and drop-applied to the
areas at the forehead and the cheeks (0.1 m! per 5 cm?, corresponding to ~ 5 x 10°
cells/cm?), which were pre-treated with the CO; laser in fraxel modality (grid-like ablation
35 of ~ 20 % of the treated epidermis area all the way to the upper dermis, penetration
depth ~ 100 pm). The treated area was subsequently covered occlusively with a modern
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the stemcells and/or keratinocyte precursor cells. It is nost
preferred not to separate the nelanocyte precursor cells during the
preparation of the stemcells fromhair root sheaths and/or
keratinocyte precursor cells. 5The cells enployed according to the

i nvent ivanundarandegé éorabiojal of ope week atlhk fiisb hahdagsl ¢heinge myasi dore: dfter Bai r

root sh h ref er.ab her SO LS nexy

ondl or g enerEis P LberBl SR AP FEVaRET e AR bl R R FislRstrzen

p lr3 ecur swﬁc?? and Ivbﬁhecmenmgtmm @bfmenﬁonk rwlemm Banomths ttherrem(t}rt () pﬁ'g&s-
above net ho revention 10 ,skin eases in _mammual s, an
s e T GBS PR e MEAPTRIICIRE ShSH Ry TRSSarGraave It rGor
par ki Clé'nﬂrhofnﬂfgefn%%tl@rﬁ %‘P’fﬁét éﬁ?cﬂbrﬁfal stfiidtufd aﬁﬁﬁél% t@élfé&&éfe&h@i@bia@% was
group consisting of skin diseases based genetic or acqurred

dysf un@ll@*aiwe@re%mnae@ en@s a WRele Mtfh%@rtyﬁlgfwm%mﬁtfpfr@whﬁor & on
and/ or skin barrier function, preferably epidernolysis bullosa,
xerodeﬁha pl gnment osum progeria, ichthyosis, status after surgical
intervention 15and after x-ray irradiati on and exogenously i nduced
atrophy or hyperplasia, in particular hyperplastic scars and kel oi ds,
preferably atrophy induced by topic or system c cortico- steroids.
Preferred enbodi mnents of this nethod are to be learned in analogy to
t he above-descri bed cosnetic nmethod. 20The present invention will be
illustrated by nmeans of the follow ng exanplary application. Exanple
From a 50 year old woman having strongly UV-aged facial skin
featuring irregular epi- 25 dermal atrophy, fine winkle formation,
cheek tel eangi ectasia, dryness and reduced skin turgor 50 anagenic
hairs were plucked fromthe scalp skin, the hair roots were separated
and these were incubated for 10 mnutes in trypsin solution (0.05 %
trypsin/0.02% EDTA in PBS without Ca/My) at 37C. The m croscopic
control after inactivation of the trypsin by addition of PBS with
Ca/ My and 20 % hurman AB serum confirned the rel ease of all 30cells of
the epithelial hair root sheaths fromthe hair shaft. After passage
through a cell sieve and subsequent centrifugation (1200 rpm 10
mn., at roomtenperature) the isolated cells were taken up in PBS
with Ca/My and 5 % gl ucose and drop-applied to the areas at the
forehead and the cheeks (0.1 m per 5 cn®, corresponding to - 5 x 103
cells/cn), which were pre-treated with the CO2 | aser in fraxe

nodal ity (grid-like ablation 350f - 20 %of the treated epiderms
area all the way to the upper derm s, penetration depth - 100 pn).
The treated area was subsequently covered occlusively with a nodern



wound bandage for a total of one week. The first bandage change was
done after 3 days. Afterwards, the treated skin areas were treated in
the norning with a sunscreen factor >50 and in the evening with a
care lotion. Wthin 3 nonths there was an i npresssive snoot hi ng of
the skin surface with a reduction ofClgims1 dryness, increase in turgor
5and honogeni sation of the epidermal structure and al so the cheek

t el eangi ectasia was slightly regressing, and taken as a whole with a
very sati sUgend stmns gelld feorn et rbof siteatieanidn ienatinoc@eapraBursbis eslzffosthem
cells fromhair root sheg%@s nd/ or ke{atin C te,prﬁc rsor cells for
the regenefedSNSFRION o{§o8C byt obeR¥sginsathEand RN-MHACASHN: nj ured ski n.
Usesaccording to claim1 for the cosnetic treatnment of hunman and
manmal i an skin. Use according to claim1 for the prevention of skin
di seasés i WSR@saprsingnie drirnhias theeesreetitprsaternt el ingers aad exnyeplian sdn.
fromthe group consisting of skin diseases based on genetic or

acqui red dysfunctions of skin cohesion, skin honeostasis, skin

di f f er 8nt i bise@ccendihooo akiinn? foathé preveotimt dfoskin gisedsasdblhymans and mam-

epi der nol ysij bulld o roder ma pi nt gsu rogeria, ,ichthyosjs
ol atus ot ) DAt Aregebly of KT OBRETesT e PRt The B coPintnG o SR Higee-
ﬁx@gen?usl ;es*; bhakezesh g%mef(tm:nr_agquhyd)e?sihmﬁiloas of Ekip@bh@eﬁdrh,askin Eomeostjasis,
yperp asth scars an e | . rerera atro I nauce tOpIC
P oo &iin g Sy BlEp SnuBr B e Anieh. DisraRN frldgrgronerabdBa,
prepar at i oRergtien APRnTHIBIM, PO§ERY, lichtiRIsROdih®d aftdiesurges NteAlen@dn ahd

aged but otherw se healthy and non-injured skin, conprising the step
of applyi ngfteveryderdistion 3rd pxpgenassty istiaedrairoRhy o6 NYREPISE dt pardicular

pr ecur sor : ; : th 0.
Vet hod acomrat R o e PR oRighE PSRy ol B Ay bk SfsBh
shéat hs anogrticoKenoids. nocyt e precursor cells are autol ogous cells.

Met hod according to claim5 or 6, wherein the epiderm s is physically
and/ or mechanically abl ated before the application of the cells,

pr ef er dbl yUby aneardigdd ciaimper for theapregeratimhofiainoeditaaent. appl i cati on
and/ or superficial needle puncture. Method according to claim7,
wherein the epidermis is ablated before the application of the cells

i n thesf or gbghefi@fietild fof 8fd icgBatration 8PAEET Biitsahérdisahddithyandadine
depth of penetration by neans of a laser in fraxel nodality and/or a

deftrar ol | eifiured skig; FREBPERYS 1 18P LOARRIYING SN SPIRsTgmihgirgoo $ the
celI's are hhybheerh@dByRf precursor cells on aged but otherwise healthy and non-injured
skin.

6. Method according to claim 5, wherein the stem cells from hair root sheaths and/or

25 keratinocyte precursor cells are autologous cells.

7. Method according to claim 5 or 6, wherein the epidermis is physically and/or
mechanically ablated before the application of the cells, preferably by means of
superficial dermabrasio, laser application and/or superficial needle puncture.

30

8. Method according to claim 7, wherein the epidermis is ablated before the appli-

cation of the cells in the form of partial/fractional de-epidermisation with variable

depth of penetration by means of a laser in fraxel modality and/or a dermaroller.
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enriched or isolated cells as extract, suspension, solution, or
conprised in a bioconpatible biological or synthetic carrier. 510.

Met hod according to any of clains 5 to 8 wherein the stemcells from
hai r root sheaths and/or keratinocyte precursor cells are propagated
by cul turi Methed aceardingriel oy obeleisns &do 8, whereinithe cells hrsdindbe éordi ofg t o

any of clal Hﬁcf‘? ? r%&at \N]c%rligtagleg(frgﬁr SLt] engténvgauf%}g/o? ﬁrpblg%d Fnhg

10appI|cat|on he'cel 1% eas e agerit i ng" an
(auto)|nnubmcoa@eﬂbbummogpmeﬁewabbﬂcaanmplcaI or systemc
corticosteroid and/or topical calcineurine- inhibitor is

adm ni st er ed. 12. Method according to any of clains 5 to 11,

whesei noadgidthenatdardiig taBA¢ ¥t SakPPs &S 8f wRéreftthb Steh %eﬂ’é}ﬁbm&%utr@oi he
skin. 13. Method according to any of clains 5 to 12, wherein next to

stem cel | s SPeajhs padior kewtingda PrRCUESRI/CSHS Res RIOPAGRIGH Oy sHleinG B ViR | s
and option cyte precursor cells the cells conprise
addltlonalghbMTga%g%%rlsed in hair root sheaths, preferably 20ot her
precursor cells.

11. Method according to any of claims 5 to 10, wherein prior to, during and/or after the
10 application of the cells at least one active agent inhibiting an (auto)immune reac-
tion, preferably a topical or systemic corticosteroid and/or topical calcineurine-

inhibitor is administered.

12. Method according to any of claims 5 to 11, wherein additionally melanocyte

15 precursor cells are applied to the skin.

13. Method according to any of claims § to 12, wherein next to stem cells from hair root
sheaths and/or keratinocyte precursor cells and optionally melanocyte precursor
cells the cells comprise additional cells comprised in hair root sheaths, preferably

20 other precursor cells.
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