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PCT/ NL9800129 Met hod for the propagation of hair The present invention
firstly relates to a nethod for the reproduction of hair. The invention
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anagenetit hairs in the anagen phase. to a nediumthat is highly suitable.
for culturing hair follicle cells, to a method for the preparation of such
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i mpl ant ed i rficd1{eies, awhidvh| are prasent in the skin. The hair follicle cells or
keratinocytes reproduce from Lhese hair folllcles and during their path
to the skin surface the cytoplasm of said cells is converted by a large
number of complex processes Jinto the tough and resilient material which

25 1is known BS hair. The growth cycle of hair can be subdivided intc three
phases: the anagen phase or growth phase, the catagen phase or transitory
phase and the telogen phasc or dying phase. The hair follicle is unique
because of the cyclic nature of hair formation and hair growth.
Specifically, the hair follicle ias the only part of the body to have a

30 growth nucleus, from which new hairs can be produced after removal of the
old hair.

It ig known thar hair follicle cells from plucked human hair can
be cultured. It is alsoc known that it is possible uslng such cultured
cells to form a differentiated epidermis or a fully developed epidernmis,

35 ©both in vitro and in vivo. Cultured hailr follicle cells from mice can
stimulate hair growth when said cells are implanted into tesgt animals.
However, to date it has not proved possible to achieve new hair growth in
humans in those locations where there is undesirably né (longer any) hair
with the nid of cultured sutclogous hair folllcle cells.



However, to date it has not proved possible to achieve new hair growh in
humans in those |ocations where there is undesirably no (longer any) hair
with the aid of cultured autologous hair follicle cells. 2 Peopl e
usual | ywbigs&74ral dness to be undesirable fromthe cosneti epoaiLsgmsibet i C
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further aimor 't i nvention 1s to prow whi ch new hair
growt h on bireephaicgesThesn piecge ireythen innlanted ini the Pald seglur (eegaptrRd
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from a donobffegi Diniked JeebivtiveYed.Nat new hairs cone back in its place.
whi | st new hai r The aim of the present invention is to provide a technique with
20 the aild of which bald patches can be provided with hair again, but which
does not have the dissdvantages of hair transplantation which have been
outlined above. A further aim of the invention is to provide a method
with wvhich new hair growth on bald patches can be mchieved in humans with
the aid of cultured hair follicle cells. A further aim of the invention
25 1is to provide a method which is relatively simple to carry out.

Said aims are achieved with the nethed according to the
invention, wherein hair is, os it were, reproduced. Specifically,
according to the invention the hailr is removed from a donor region in
such a way that new hairs come back in its place, whilst new hair

30 follicle cells are cqultured frowm the hairs removed, from which cells, in
turni, new hair cen form.

The invention therefore relates to a methed for the reproduction
of hair, which method comprises the following steps:

(1) removal of hair in the anagen phase from one or more donor
35 regions in such a way that the bulb characteristic of hair in
the anagen phase ig still attached to the hair removed.
(2) culture of hair follicle cells from the bhair removed, under
circumstances such that the hair follicle cells are able to
multiply, and



30 follicle cells are cultured fromthe hairs renoved, fromwhich cells,
in turn, new hair can form The invention therefore relates to a nethod for
t he reproduction of hair, which nethod conprises the follow ng steps: (1)
removal OWOP8/474%in t he anagen phase from one or nore donor EXS/NL98/00129
regions inzsuch a way that the bulb charactgristic of hair in the anagen
phase is still attached to the hair renoved. (2) culture of hair
follicle cell @) romthdmspbirtatfsrd o dthel talitiured halrHodhixde selin tthathet he
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region. Step (1) of the nmethod according to the invention conprises the
receptor region. .

15 According teo the invention, only one hair Follicle cell or one
autologous {cultured) CD34' cell or a combination of these two cells can
be introduced although & plurality of cells is usually mentioned in the
description.

The method according Lo the invention has the major adventage

20 that hair growth can be nchieved agnin on buld patches without this being
at the expense of' the donor region.

Step (1) of the methed according to the invention comprises the
removal of hair in the anagen phase from a donor region where such hairs
are located. As explained asbove, hair growth comprises three phases: an

25 anagenous, a catagenous and a telogenous phase. Only hailrs which are in
the anapgenous phase ars suitable for the method mccording to the
invention. Compared with hairs in the catagen and telogen phases, such
hairs in the anagen phase are characterized in that they have a
~frequently pigmented- bulb of m shape characteristic for hairs in the

30  anagen phase at the bottom of the hair. This is generally known and to an
experienced eye a hair in the ansgen phase is thevefore also immediately
recognizable from the ghape of the bulb. In the case of doubt the use of
8 microscope can provide a definite answer. The removal of hairs in the
anagen phase can therefore be effected in various ways, ns long as the

35 bulb characteristic of hairs in the anagen phase is still attached to the
hair removed,

The number of hairs in the anagen phase needed to culture a
suitable quantity of halr folliele cells is hardly subject to specific

limits since in principle an unlimited number of hair follicle cells can



renoval of hair in the anagen phase from a donor regi on where such hairs
are | ocated. As explained above, hair growth conprises three phases: an 25
anagenous. a catagenous and a tel ogenous phase. Only hairs which are in the
anagenow® g8il#a¢m are suitable for the nethod accordi ng to HdTENLIS0eEi ON.
Conpared-wi-th hairs in the catagen and takogen phases, such hairs in the
anagen phase are characterized in that they have a -frequently pignented-
bul b of a sbeapmlehmsdatia nssinglé tisilaiSpecinicably 38ubadsyess phasdnatutme )
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this is not “E¥WdSe | By i%tagl or p%h@? Fﬁ’e" FPP q?‘gné"émﬁe?ﬁé‘gﬂ' hairs in
the varilus growt hinstssgesi2ianf he seshodustoniioar to thaciaveheidmaths hadwe been
renoved, th%rbwlsu;eraomuh%dqm;— EGLES, Ah&er BORURIoRY slat;uctiﬂaegtmhaixout
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region. 15 cells can Hmcslmequ)rcmf thieh baimst hnd:haclsrmwdl method . tm_bum/@nﬂiaon
the hairs fgor this purpose are available commercially and any associated growth
20 supplements are freely avallable. Such culture media are also termed
serum-{ree keratinocyte culture media and usumlly contain essential and
non~essential amino acids, vitamine, trace elements, organic constituents
and inorganic salts. Such culture media can also be combined with growth
supplements. which contmin growth facters, hormones, antibiotics and
25 tissue extracts, such as, for example, BPE (Bovine Pituitary Extract),
insulin, hydrocortisone, HEGF (Human Epidermal Growth Facter), TGF
(Transformal Orowth Factor). L-cysteine, L-leucine and gentamicin.
According to the invention, particularly gocd results are obtained if, in
step (2) of the method according to the invention, use is made of a
30 culture medium which, in addition to the known culture media described
sbove, 18 optionally supplemented with one or more growth supplements,
end/or 1s supplemented with one human mast cell line and/or autologous
{cultured) CD34" cells (CD34 positive cells) or one or more extracts of
the human mast cell line(s) and/or of the CD3/4' cells and/or growth~
35 stimulating agents. Preferably. only cultured CDP34" cells are used
because these cells are native to the body. [Hluman mast cells are known
per se. They contain various growth farctors and sre produced and consumed
in various different sites in the body. The extracts of the human mast
cell line and/or autologous (cultured) CD34* cells and/or growth-



are cultured fromthe hair renoved, under conditions such that the hair
follicle cells are able to multiply. In principle, the hair follicle cells

can be cultured fromthe hairs by the known net hod. CulturP ' Ier this
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by means of centrifuging. The resultant, conditioned medium cen then be
used to culture the hair follicle cells.
Degranulating agents are known per se and can roughly be divided
25 1into three groups:
- hormones, such as cestrogeng and bradykinin,
- neurotransmitters and antigens, such as apitoxin, Substance P
and Ig E, and
- synthetic agents, such os Compound 48/80 and Ionophore A23187.
30 Those degranulating agents which are capable of degranulating the mast
cells optionally used are suitable for use in the method according to the
invention.
An alternative is first separately to prepare the extracts of the
huusn mast cell line and/or eutologous (cultured) CD34’ cells and/or
35 growth agents and to add these extracts as such to the serum-free
keratinocyte culture medium. '
The conditions under which the hair follicle cells are cultured
in step (2) cen vary substantially pnd are dependeni dn, inter alia, the
medium used. However, it has been found that the culturing of the hair



cells or a conbination of two or nore of these cell types can be used. 10
The extracts of the human nmast cell |ine and/or autol ogous (cul tured) CD34*
cells and/or growth-stinulating agents can very suitably be introduced into
t he medW@hi874dddi ng at | east one degranul ati ng agent to REENEOMZX r ce
kerati nocyt-e cul ture nedi um containing theé human mast cell |ine, a subclaone
t hereof and/or autol ogous (cultured) CD34* cells 15 and/or growth agents,
An i nor gani €okHiclecealln| at ehtenpegatireqod FOrif S prRfegablYoAn o dpeubator so
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egranul atin nt .t.hen, .as it 3 S r '
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resul t of whtPctha REhR BYRYPEREY (aonstifuentp of saia 10 (Fhe) ugtopRyy [AuaPtiRiess t er
degr anul af i @ave§ lg6od GRS Béwdvle, NThebe GohiiStiond/ e ihacuhp regerictive
(cultured) GLg4 mSS'Jo?.fxgé‘I‘ ngecéneg]%%’:%%rf OJlsg"bae”BLEa.b%ﬁHEc%giuPef riod
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oestrogens ngﬁlg;’ség Kinin, - neurotransmtters and antigens, such

as apitoxin, e P and Ig E. and synthetic agents, such as Conpound
48/ 80 antd | onophor 8tei232BAf 8Re mEkhyst: adegpddng | @t thg) lagenstion\ran be aragried
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condi tions un I C air e cells are cu In step (2) can

vary sub%t arferbiqlp seidsar the dpinfetticdn, coldecfron the magn GudgprAnagsed.
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cells at a tEEPGH AkUEHacOla IR e BLGUGEA Y R1ld BEYRAHRUrSL 1n the
course of time it is possible, if desired, to culture yet further
cultures from said subcultures, etc. etc.
20 After the hair follicle cells have been cultured they must be
detached from the substratas on which they have been grown. This can be

carried out by the known methods, for example by making use of a trypsin
solution (0.1-0.5% by weight in water), optionally in combination with an
EDTA solution (0.01-0,05% by weight) in PBS (Phosphate Buffered Saline).
25 Such methods are known per se. Before the cultured hair follicle cells
are used in step (3). the mast cells and/or autologous (cultured) CD3N°
cells can, if desired. be removed.
In step {3) ol the method according to the invention, the
cultured hair follicle cells and/or autologous {cultured) CD34' cells are
30 implanted in the skin in the receptor region. It has been found that very
good results are obtained when the cultﬁrad hair follicle cells and/or
autologous (cultured) CD34’ cells are implanted diractly into the pores
of the receptor region. If thc pores are difficult to see, which can.with
a pale skin colour in purticular, the pores can be made more readily
35 visible by applying a {usualy yellow-coloured) liquid to the skin in the
receptor region, which becomes darker in colour in the positions where
the pores are located as s result of the secretion of the perspiration
from the sweat glands present in the pores. An example’ of such a liquid
is a 1-10% solution of o-phthaldialdehyde in, for example xylene or ethyl



that the tenperature can be kept constant, in an atnosphere which is
saturated with water and which contains 3-10% by volunme CO2 in addition to

t he ot her custorrary constituents of air in the custonmary %402%

gi ves gWOPER| ts. However, these conditions are in no M& i ve and
ot her condi'ti ons can therefore al so be us@d The culture period varies per
culture. usually frgm 1l hour, to 4 r t t.
it is prefecPHSfe ‘H)dF%‘EH‘Qﬁ‘g 'i’hg n&#% ‘?‘r gé%n%%%ﬁ%“e%@f%g%gqga ays.
10 1987 ppdgd) 408. t he met hod accor di ng to the invention can be
carried out in a $rQ9£Fab§y|$Wuﬁn§itt@pof lw&ué‘p%aaﬂxﬁafb&mua mewommcle

several sub- steps py culturing,s ur e |n|t LU

cul tures. Tﬁ'r']slsca'ﬁ‘/bé Rufol PERYS ouf‘ﬁgx'f cﬁg" q‘[ﬂ’f? A"a“lear%he"l n% er of
hai r f ol bi cherec ebtls Lhuomaidcquanthty ebhtaios wifficiant| h%itlefobb‘rﬁlar ¢plls
sutficient Badforland QLJ;&&' fcefiukbaa) O 'hééilsf gb |d19b@ « BhLS rfdmmneheorral n
culture are cul tur e(? turn, preferabl but nﬁF necessarfr l\é.t &Fg sane
cul ture nedfeysiae ’E’?‘P&'t""?’r?h\/\ﬁrtlﬂ#t%‘a ?g‘i°n§f° PURRRFR 8 o4i ‘} 8 In
the course @blidiche dells Sand@esidutelogous dbsiltarkd)t ED340| calile ympded bt Gevse 8
cultures fr S cul S, e eLethe hair
follicle ce?'Fls ?gg%a ligeﬁ’ g&ﬁuﬁsegigﬁg a%fnagbeoaeﬁhgcﬁeétéferém t he substrate
on whi cHo hé§ffereatintdnn Arokhe BFAFEh @ahe‘tfénéeﬂfr e cydturpd eells.igfprally.
nmet hods, fOlrefaraBRl urll ¢ENEi11ISBe Qreeaea we:sruhesailut:t-ém ha@r 1F115ehdyells

ht t f |
(0 01 0. osoctnydrdiiespd whel fiohST 4nR, Blrd'nble epiatduBRl dhef Horroe of
are known pdifEarenBiftipe thsa when Gh%d:“hal!ﬂ"-df %ﬁlllﬁclﬂﬁ’ecEI rejaxivelys dow idesteR
(3). the nDYr gffefertiidliin.athede0dpei (abHel ’dﬁrﬂﬂ:}: 6P httore khbctt dRflidnce

desired e t he neth ordr he n,
the cul t’u'{)ecfli‘ fid %”F%I‘?fnérétee%ﬁ’l(‘f}s“gﬁ'd/% %“g"'(‘)’us I’(1cu ulrié:(ltl% C(ﬁi‘)g!% QltI/ fg
cells are 3Guteixgans kvl utedd SAUN qailshd"ore@@ppbt? itheimadium tusr¢etsa!19eéhe
found that \&ghy,Q0etd a2k daz tafS wRRLR s&i d"’@&[b t b?aﬁilaﬂ'i eca Bddgenbbd iog! e

the pores. oftneneileabeh patt Haytirte priimand /o cabifeai (Fitrmrerh, SO3L, Eaiftn
can with a pal thetediwoliowhiich geidt celllsaweret helqwaéslscaaecbemwsmﬂ-on
readily gxg r'aw;lawym%pahymg @u(uea U1y yﬂcbwﬁ%wheda sl QUi chae (101~

skin in The receptor i on, becones darker in colour in (ftj(;lﬁ
posi tions wiepe- tATE" ¥ %T"e"'?cﬁrét Bh 2 spapeRIAar BT PRES 0 BYEIdR=0R t he

per spirati orsmall quantity such ms this Is preferably injected into the pore with the
aid of a metering device which is provided with a hollow needle,
preferably an 18 to 40 Gauche (G) needle. The metering device used can
25 be, for example, an electronic metering system for & pipette, a 18-40 G
needle being fitted on the end of the metaring hosa or of the pipectte. In
the light of the average size of the pores in, in patticular, the scalp,
it is preferable to use & hollow 34 G needle. However, smaller or larger
needles can also be used on other parts of the body. It is also possible
30 and preferable for the suspension to be injected with an (electronic)
repeating injection-metering apparatus such as an insulin pen. In that
case, a needle specially developed for the purpose, that is to gay a
“Follicle~-conducting needle', is nlso used to introduce the cells at the
desired pogsition and to damage the sgkin as little as possible. A
35 follicle-conducting needle is a needle which is flexible and minuscule
and also which the hair follicle can follow.
During the injection of the suspension., substances can also be
introduced at the game time which keep the cells alive’for longer.
Examples of such substances are Minoxidil and other growth-stimulating



fromthe sweat glands present in the pores. An exanple of such a liquidis
a 1-10% sol ution of o-phthaldla.ldehyde in, ror exanple xylene or ethyl

7 ether. as described by L. Juhlin and W B. Suelley in Nature, 28 January
1967. WQes/41331 Preferably a quantity of a suspensi on of PEFNLIBEI2RAI r
follicle~calls and/or autologous (cultured@) CD34[err] cells is introduced
Into each 5 pore such that said quantity contains sufficient hair follicle
cel | s and/ oagemstsol ogous (cultured) CD34[err] cells to aI I ow a hair follicle

to devel op fTom Wiinchy Rehidn bSadtefaldd & Anottia keGlingUbditr ed hai T
ollicle ce and/ o 0 culture cells e cause
a hair fol If‘iﬁé E)}sfn%l"g" q’3f'i‘Fy"ﬂ"d aEt gﬁgﬁ% °‘b% FFeBoT g‘fg‘ la' e

differenti atnmnmhashd:eg.nsvnhcpétienmmdwli whiieh Gisl Hmsédmaetddswiﬂlameal ly.
fever cubtuggdacid 'a%rwdreb%}ﬁeﬁﬂéyw%ﬁm ﬁmﬁw% &&ﬁhi& cle cell >

and/ or autol ous ture CD34 cells_have a r atlve h| g
differenti a? ‘Hé:ﬁg humn gpdy cedt “l‘*laﬂéi Y ?‘g\hgﬁ%@r ee
of differenth3dticells Tdrcose asremard axtpacte ndfe the fhuan tumss mmminer(hl) usidyer 15

the degree ,? u:?liaférﬁg) ' é’{ g‘ggﬁtﬂk Quﬁha' Fezi&l | infed %&&eﬂ Sl /O(rj

aut ol ogous ture or exa I UM use
the cul t ur es¥sme 'Eﬁ"é“‘Pa‘@E‘oP% ‘WﬁF thedoheg ’-‘&"‘?‘!ﬂ-\’ebeﬁ’r éF’é‘F%ﬂS’F? abeve spensi on of
the cul tored hair AsOkbt Glserepherariatiad wath Qeg@adTo( thd vorbsljs Ebiktiegdnts i n

the medi um Lp ol Gdhs5a! ¢ BE! lsba"GHe 6 UV Gk ukTnd 160a1 AR SHAPEORIRR L0

preferably has a hair ce cel concentra I on

[err]1, preFhasgbpre $he sageces these [for @fe sedivanand thpeonditionsaempioyed do. A
smal | quant etep $2Flbfashd Riehdd) alFeHdy’ dddck1bet aswwl msﬂet*obs mr@svw th the
ai d of arreter %b:de ce which |§é3% ded Wlt é'g i preferably
an 18 to 40 '('%1 (éﬁ’ YRS P2 ng“(fé'vf Tbe. for
exanpl e, 15ansetcdoppusil cuktpnred) £934Y sebin fod/ar p#‘cp@ht‘%tiﬂmlégiml!@mwl e

bei ng fitteguitabid h@ndleicnl ddmprivd & emuhe%msér&tmék@r Qb%'&:ein la t he

or of er bl o EETERSR HEIFE 18 e alRl PEen Maued aPd kR 35008 Y E et oo
can al so bef®sed on other parts of the body. It is also possible 3D and
preferable for thernausRARtion ¢18c BR1bBdLtbes ntlidh #8r (GhRGL{MNhEir
20 follicle cells from hairas in the anagen phase and toc a method for the
preparation of said medium. The madium according to the invention

comprises at lcast one suiltable gserum-free keratinocyte culture medium,

optionally supplementéd with one humun mast cell line and/or autologous

(cultured) CD34" cells or extracts of the human mast cell line(s) and/or

25 of the CD3Y4* cells and/or growth-stimulating agents. The special feature
of such a medium is, in particular. that it contains growth factors
originating from one or more human mast cell lines and/ox autologous

(cultured) CD3N* cells.

A preferred nmedium comprises a serum-free keratinocyte culture
30 medium and extracts of the human mast cell line HMC~1 or a cell line
derived therefrom, such as 5C6 or KU812 or autologous (cultured) CD34"
cells, Further details on the constituents of the medium according to the
invention have already been given above.
The method for the preparation of saild medium comprises the
35 following steps:

(a) addition of at least one mast cell line, subclone thereof
and/or autologous (cultured) CD34* cells and/or growth-
stimulating agents and optionally one degranulating agent,
optionally in combination with an organic salt, such as, for



repeating injection-netering apparatus such as an insulin pen. In that
case, a needl e specially devel oped for the purpose, that is to say a
"follicle-conducting needle", is also used to introduce the cells at the
desi r edMSW347Bn and to danage the skin as little as possPETALIKOGAZY
follicle-tonducting needle is a needle mhlgﬂ is flexible and m nuscul e and
al so which the hair follicle can, follow ring the injection of the
suspensi on. subst ancegxampleal BEBIJQE tioné rgedm-cftbeat keiraeimmyte t culiturd imekiitese p
the cells a (e for ' Adgsl: u1géf’smol,§%h9;%§4&beﬁum@(@sess‘mcsr.l}émam&f and -

ot her growt h- tinmulatin e Inventjon also relates to a
method for cul turing iRaffos GPF‘PJGSB“%éI“-P%*‘f"PB}nq‘?é*‘ gelis ¢ §e thatgthe [ﬂ‘i‘&gg‘
one or nore hairs in tfecdradged rellagmedosateytid aeatimi;nand nedi um which is
suppl enen ed th one f ,ee di um
and, opti nal Y, suppl nfeéﬁatl? &mﬁsw%hﬁ%aﬁm %Eiﬂi)ﬁﬁﬁﬁxc%iw

aut ol ogous (cuI tured) (cobamed) |CR3Y[ |cells fspm the pastiame,korexampie |Plhe hunan

mast cell line(s) and/daacﬂffukmg Clapédre which: ehe S candilviongd O welitwd itgul at i ng
agents. The way in whi o] afu%h a nmedi um can be. obtained has al ready-been
descri bed above. 10 As far an the preferences wth regard to t he

vari ous constit uentAscofdingetarddipuinventinn. uthel naskl cedls inadéer tthej FRBY” cells
condi ti oRg a&fa/ee NGy B@ﬂ.duBQeﬂﬁrééﬁ alr8 ereR@vEs Q‘Smi fmaeméamt he medi um and

t he conditions enpl lre de crlb d _abov
Therefore, it |srrBr ﬂﬂgﬁf?'gpﬂé@roﬁéi%g{fe Phﬁda %gg ett REF €5
and/ or 15 amiggm;Qy(uﬂdgnbd)ldGEBA[ ropvimis| o and/ mrsgnoskﬂlsﬂlmltmi ng
agents. Suitghl err@ryd &micmgm@ uﬁ‘e&lilnLHiéi: (£)R8' pidtlefally SBngdlinarr] C

in an atnosp e which is satu]%{e wi th water and contains 3-10% by vol une
of CO2 . The r?\?e?‘l‘h‘i?ﬂbia’ﬁtéqé'f &Cle- a nmedium for culturing hair 20
follicleisel |l s frorRisallys ithe tinveatiagerelmtas coan (bricouesare badidnfl Oor t he
preparation Q&R%M%m@% BTk GEEIPLAF AL 9 {H biifrdd Rl an;&pmﬁ.ﬁnes
at: | oast one suitable serum ratinocyte culture dium option

suppl enent edHRATASSHEELISRAST ARR t’“éé‘f‘ilel ‘F‘FFé‘“'a?FrfPo‘Fe" B‘P‘Wdﬁug“lt"” medium
and which is coptionally supplemented with one human mast cell line end/or

autologous {(cultured) CD34’ cells or one or more extracts of the human

20 wmast cell line(s) and/or of the CD34* cells and/or growth-stimulating
agents and/or at least one degranulating agent. Said precursor medium can
be used ns such for preparing therefrom a suitably conditioned medium for
culturing hair follicle cells from hairs in the mnagen phase. Thiz can be
performed simply by carrying out the degranulation if both a human mast

25 cell line and/or autologous (cultured) CD34* cells is/are present as wall
as degranulating agent, If one of the two is absent, that is to say the
mast cells and/or the CD34' cells and the degranulating agent,
respectively, the missing component nust be first added before
degranulation of the mast cells can be carried out.



(cultured) CD34[err] cells or extracts of the human mast cell |ine(s)
and/or 25 of the CD34[err] cells and/or growth-stinulating agents. The
special feature or such a nmediumis, in particular. that it contains growth

f act or waes/qpamiaLt | ﬁﬂis%ﬁ@fﬁa@ﬁ?en?\gpl e human nast cell |inPETANLES/09129

aut ol ogous- (cul ture ells. Aggeferred medi umconprises a
serumfree keratin mtﬂ w
cell line HMC-1 or I

0O nediumand extracts of the human nast

rived Chelmef rom such as 5C6 or XU812 or
aut ol ogous (cultured) CO34[err] cells. Further details on the constituents
of the medi um accordi ng to the invention have ﬁlrgead been gi ven aS{ove. The
met hod for Yhe prepaMathesh £8F the eeRrRArChCR oM PP “Phe: 28thed CEMR18°%t eps:
(a) tkdrfélleowing sxbpscast one nmast cell |ine, subclone thereof and/or
aut ol 090§'S gﬁu' tUVEd)re@%[ 6F 'Hasteld %ha.rﬂ'{aQFn PhBUe rron ol batddre deRt S and

y e atin I

opti onal degr anu agent, optionally 1n conbination w éq’ an
organic salt, such agesieps in such.m |way thaty the bplb chapackerysric gf hair in
kerstinocyte cul ture thedansigen (dhase is stillcgtedthledt toothefhalichsenseed, cel |

i , | t f d . :
el el e, i a9 b bl Rl PRl il

that the gr h factors are releas
optional ly renoval ofciFferstgaces aprly thal/ e bakrofebidede (zalite aredfbdensa| err ]
cells faomthe nedi umuitisiyexawgl e by centrifuging, after which the

(condi tione medi um, ' . C ] t hg J nt | h st
cells and/ o?g)t he mém%%%ftﬁtagkg'g%gnﬁyeo% ? %@Fe‘gﬁi%ugosi]tqﬁg? edc??' E‘éri}e‘ ?’é‘%ﬁved
fromthe medi um The Resaefan segicoBader which this nethod can be carried out

are not par&hereasr |y critical and will be obvious to any person skilled in

the art. The degranulatipng. age used in_ step,(a) Is ef er a d
48/80 i n_conbi nat | on G R ER (e, Broeps piaiPud Hmped b7 FTBRIG HELPBAET
rel ates1bo a precurs®f Heelidones gresten oFr they dpedn reglanse| foldewed byr om hairs

i n the anagen phase whulaBtioadbfiBud eBlle R8frsilin |theSindpeR shidskabl e serumfree
keratinocyte culture 'cm%dixgﬂ] follicle cells are cultured in a culture medium which
is optionally supplemented with {(a) at least one human mast
cell line and/or autologous (cultured) CD3U" cells, or (b) one
20 or more extracts of the human mast cell line(a) mnd/or of the
CD34* cells and/or {c) growth-stimulating agents. and
- the culturcd follicular hair cells and/or the autologous
(cultured) CD34° cells are implanted in the pores of the
receptor region.
25 2. Method according to Claim i, wherein the human mast cell line
is one mast cell line, a8 subclone thereof and/or autologous {cultured)
CD34* cells and/or growth-stimulating ogents.

3. Methed according to Claim 2, wherein the human mast cell line

is one human mast cell line and/or an autologous (cultured) CD34" cell
30 1line.

4, Method according to one of the preceding claims. wherein the

hair follicle cells asre cultured at a temperature of 30-40°C in an
atmosphere which is saturated with water and contains 3-10% by volume of
Co,.

35 5. Mathod according to Claim 1, wherein a guantity of a
suspension of cultured hair follicle cells and/or autologous (cultured)
CD34* cells is introduced into each pore such that smid quantity contains
sufficient hair follicle cells and/or autologous (cultured) CD34* cells
to allow 8 hair follicle to develop.
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and which is optionally supplenented with one human nmast cell |ine and/or
aut ol ogous (cul t ur ggl) sfdi3hs B&RRESacer one or nore extracts of the human 20
mast cell line(s) an 4[err] calls and/or growth-stinulating
agents WQifsM4742x | ea i@\jﬂ‘&@'ﬂk‘!‘ﬁatl ng agent. said prec®CINLISOAI2AM can
be used as such for efrom a,guitably conditioned mediumfor .
culturing hai follicle cells fromhairs in the unagen phase. This can be

perforned sigyply by Cmmun&miﬁmocmaaw. #héRdln thdQubneudyugpn mast 25
cell line and/or utolgt cul tur ed) Cﬁ?{tg&rﬂ cells is/are present as
wal | as degPHRRAR ??ld“ g'é‘ﬁi“ | 9% H@“bf“t s absent, that is to say
the mast celll-s and/ or MethedOBSHrdtng teeﬂasﬂaﬁn-dWhheeiaeghamhat-imiagbrlt—,o-‘i

respectivel ya,the nlsS|ng conponent nust be first added before
degr anul n of the cell s can be car d . out
Cosrreticasf’re od for -t FERHPELRIRAREET® Focrenar IRRF i e HRSEAE B Puspentis

fol | owi ng stiepi.mtrpdv)ced into @eol Horef irddividiaily helaana apderpim pdpéttonvisiah s

more donor IpegiA LithS HChb1d oWAedda! ptrta?a&uhp cﬁh%a&l abléaucﬁeqteebw in
the anagen %hasels sgi]l attached to t ehalr eg %'E culture of
I’e FCu e

hair follicl%e cells fldthodnhac g SRoOMR) of friddps BperAie
t he hair folisi thtrodetdds vie @ zbpentiog mniecplop-meted 108 )apparatusapl ant ati on of

the cul tyy edohair fol kbeldd gEddrashg tkh@nm.c%pmsr&ﬁghomliw&@r&haucahs hai r
in the anagenlagﬂ_s eis rem)ved by pl ucking hair out of the donor region or

t he donor r& St 489 wed by selection of suitable hairs in the anagen
phase, the hal r fol | i BeshadeFbrs cail turingt heiedfolliale el lis f romdhairs\in ahei S

optional l'y %Q?&ﬁ%ﬁﬁié‘do%t& hre a.s#seqﬁt tﬁgﬁnmaaﬂanégaéuﬁ?g pLe&eiw/ cr

aut ol ogous (cu tured) err one or nore extracts of the
human nast @SREuR. Fhqzactgriped; ‘bf“hﬁﬁe" @BSH-["EFF]“’@&I vhichnis supplgmented with
gr owt h- s15 mataleasd egeBuitatiladasrun-Pree keldiin6eytel E6Ikurel hédiuhadénd)ai r cells

and/or the ut@lRH9YS supplemented with one human mest cell line and/or autologous
(cultured) CD34" cells or one or more extracts of the human mast cell
line(s) and/or of the CD34* cells and/or growth-stimulating agents.

12. Method according to Claim 11, wherein the humen mast cell line
20 4is HMC-1 or autologous (cultured) CD34* cells.
13. Mothod according to Claim 11 or 12, wherein the hair follicle

cells are cultured at a temperature of 30-40°C in an atmosphere which is
saturated with water and contains 3-10% by volume CO,.
14, Medium for culturing hair follicle cells from hairs in the

25 anagen phase, characterized in that the medium comprises at least one
suitabla serum~free kerantinocytec culture medium and is oplionunlly
supplemented with one human mast cell line and/or autologous {cultured)
Cb34" cells or one or more extracts of the human mast cell line(s) and/or
of the CD34" cells and/or growth-stimulating agents.

30 15. Medium according to Claim 14, wherein the human mast cell line
is HMC-1 or autologous (cultured) CD34* cells.

16. Medium sccording to Claim 14 or 15, wherein the human mast
cell line is une human mast cell line and/or autologous (cultured) CD34*
cells.

35 17. Method for the preparation of 2 medium according to one of
Claims 14-16, characterized in that the method comprises the following
steps:

(a) addition of at least one mast cell line, subclone thereof

and/or sutologous (cultured) CD3U” cells and/or growth-
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(cultured) CD34[err] calls are inplanted in the pores of the receptor
region. 2. Met hod according to aim1l. wherein the human mast cell
line is one mast cell |ine, a subclcne thereof and/or autol ogous (cultured)
CD34[ erwp 984741 and/ or growt h-stinul ating agents. 3. PCT/NDAS/00129
according t-o Claim2, wherein the human mest cell line is one human nast
cell line and/or an autologous (cultured) CD34' cell line. 4. Met hcd
according to one of shinyletingisgents andmptiseldy renehdedrapplatdngiagentcel | s

are cultured at a tegpeichaliif 1of cotitiARERM bith Bn Vrgdhi® sRDE) «aumla@h for
saturated with water and coné%seti 0%
t n

Met hod according to &F&PRhe: “a”d‘ﬂirg“f’;}‘%?ggmg%ﬁeﬂé gre spaddms tured
hair follicltd cells drdramlation ofdhe léq;iﬂ cakled}nﬂMAL[W}wmﬂ khereof

introducgd into each pgfg sUedidghad (sai by cB01H 2 Sergd! bl paiennal 1
follicle cells and/or, autol ogous cult g é{ﬁr@g“ ells to allow a hair
follicle to devel op. fgctors are el %5 blie, e 5, wherein the
guantity of(€®Quspensi eptionally rresoesl opethepoua: cells @&d/toneutalogous

Met hod according to Q'eﬁiiﬂr@d V&B%!te'&ﬁiﬁ‘r%ad%' ﬁéﬁi’uﬁ Geok- Examplih -byS..-

Met hod according to one of V%I’EI ‘g“\?oﬁ n5|8n |€ i ntroduced
i nto each pore indi w"’&ﬂ'éﬁfygﬂ%r &fmﬁ 4hi B&P? i fded with a
hol | ow aeedl e, preferabthinedn 18 to 40 Gauche needle. 9. Met hod
according tggone of F:3iifeod deasllich! Bullfsny' BREF Fodiadis LOHLIHEFfatid 2

repeating inj ‘ection-netering appara ccordin aim
9, wherein ¥ ftbmmeomﬁctqhﬂgamééﬁ@ A8 thagdthe medium comprises at least

one suitable serum-free keratinocyte culture medium and is optionally
supplemented with one human mast cell line and/or autoleogous (cultured)

15 CD34* cells or one or more extracts of the bumen mast cell line(s) and/or
of the CD34" cells and/or growth-stimuluting asgents and/or at least one
degranulating agent.

19, Precursor medium according to Claim 18, wherein the
degranulating agent is Cmnpound 48/80, preferably in combination with
20 CaClz
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