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= Title of Invention

The mass increase method of the follicle stem cell.
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Abstract

2E2 =2 +22 2Y SIIMEE SA4AII= 80Ul & The invention relates to the method of obtaining

HR2Z, U= XAotHeE 2 SIIME Al EE 552 massively, the follicle stem cell using the defined mediu
CK X ot Ml (Rho-associated kinase inhibitor)E &#Jt8t m with the ROCK inhibitor (Rho-associated kinase inhibi
Z XS AIE6tH HE2Z2 2 SIIMEESE =S6t= & tor) of the specific consistency in more detailed follicle
2 0|0l AtE &= BH X0l 2t8F 24 0ICt. stem cell cultivation as the method of multiplying the hi

gh yield the follicle stem cell and the culture medium us

o |k

1

oz Jim

22l 02 29 EIME BHLE tHXlse S ZESZE  ed therein.

B 2clE BY SIINEE o0 HEE = A= &9 22

EBSAANZE = AN, &I 24 SINEE EE23 & £23 It can be used as the cell therapy product for the hair
SS RS €22 MEXZNZ FE6HH AAE2E = UL growth including alopecia and atrichia the follicle stem

cell etc. it can multiply in an amount of the extent appl
ying the follicle stem cell in which the follicle stem cell
culture badge according to the present invention is sep
arated from the scalp tissue to the clinic.

0l ¥ & ¥ (Representative drawing)
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Scope of Claims

5 18

JI= HHXION 5 LHKI 50#956#M 2| ROCK Mot Kl (Rho-

associated kinase inhibitor)E & R0ot= X2 S22 of
= 24 SIIMIE SA#183#F XS HIXI.

P 28

M1gtol AAM, &1 J2 iKX= ITS+ Z2[YA (insulin,
transferrin, selenious acid premix), EGF, bFGF L= &4

HE FIIZ gRrots 2= SE22 ot 2 EJIME &4

#183# 3 X & HHXI.

&3 38

M1go AHM, &1 ROCK MollMl= 5 LHXl 204#9564#M2]
S EREH0 A= AE S22 ot 2 SIAHE SA

#183#= X E HHXl.

37 48

, &J1 ROCK Mol k= 10#956#M2 s =2
SREN U= WS SE2Z ol 2 SIIME SAI#183#

S XE HiXl.

&+ 58

M1l F—AHAM, &1 J12 B X= M199/F128H XI, MEM-
alphatiXl, N=s& 23224 &% DMEMEH X, MCDB 131
BHAI & IMEMBIXIZ & & Z0A &= 15 0142 BHAl
ol g SEECZ ol= 24 SIIMNE SA#183#F K= HHAI.

Claim 1:

The culture medium for the follicle stem cell
proliferation - maintenance containing the ROCK inhibito
r (Rho-associated kinase inhibitor) of 5 through 50uM in
the basal medium.

Claim 2:

As for claim 1, the culture medium for the follicle stem
cell proliferation - maintenance in which the basal medi
um additionally contains the ITS+ premix (insulin, transf
errin, selenious acid premix), EGF, and the bFGF or the
antibiotic.

Claim 3:

As for claim 1, the culture medium for the follicle stem
cell proliferation - maintenance in which it has the ROC
K inhibitor with measure it is done by the concentration
of 5 through 20uM.

Claim 4:

As for claim 1, the culture medium for the follicle stem
cell proliferation - maintenance in which it has the ROC
K inhibitor with measure it is done by the concentration
of 10uM.

Claim 5:

As for claim 1, the culture medium for the follicle stem

cell proliferation - maintenance called the selected cult
ure medium more than one kind in group comprised of t
he basal medium is the M199 / F12 culture medium, the
MEM-alpha culture medium, the lightly doped is the glu
cose compound DMEM medium, and the MCDB 131 cult
ure medium and IMEM culture medium.
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3 68:

H1stol AA, AI] I tHXl= M199/F1281 Xl =
MEM-alphatli x|l 218 S22 dl= 2Y EIIHE SA#1
83#= X & HiXl.

B 78

H1E UM, &I 2 SIME = 012t SUIES Kol
g SAHOZ Ste Y EIIHIE SA#183#3 XS BHXI.
& 8%

&3 o8

DY EJIMEE M1g WA M8g = K & &2 XA
tH2ot= X8 SE 22 ote, B SIINEL SA#183#%
Xl e

A3 108

MOS0l UMM, &I B2 2H U X 6HUZ OIRAHXI=

22 SWOR Bt Ry

EIINIES SA#183#7 X 2.

Claim 6:

As for claim 1, the culture medium for the follicle stem
cell proliferation - maintenance called the basal medium
is the M199 / F12 culture medium or the MEM-alpha cul
ture medium.

Claim 7:

As for claim 1, the culture medium for the follicle stem
cell proliferation - maintenance called the follicle stem ¢
ell is the human scalp tissue originated.

Claim 8:

Claim 9:

The proliferation - keeping method for cultivating the
follicle stem cell among claim 1 to claim 8 in the culture
medium of any one claim of the follicle stem cell.

Claim 10:

As for claim 9, the proliferation - keeping method of the
follicle stem cell in which cultivation comprises 2 passa
ge to 6 passage.

AR 118 Claim 11:

Mool L Clall =SE 2Y EIIMEE RE4E222 & The depilation therapeutic composite containing the

7otz E2 28 Z4&2 follicle stem cell obtained with the method as an active
ingredient of claim 9.

AR 128 Claim 12:

M1180 JAHM, I €2 28 2H4E2 NYXZA Kl As for claim 11, the depilation therapeutic composite in

ZEIINMEE FII2 &Rots AsE SEF2Z ol €2 XIEE  which the depilation therapeutic composite additionally

2. contains the adipose tissue-originated stem cell.

=20t Technical Field

ZEE2 =2 +22 2Y SIIMEE SAANII= 80Ul 2 The invention relates to the method of multiplying the

st A2Z, U= QMo H= 2 SIIME A S8 552 massively the follicle stem cell using the defined mediu

ROCK X ofl X (Rho associated kinase inhibitor)E &Jt8t m with the ROCK inhibitor (Rho-associated kinase inhibi

ST BHXE AE6tH 2 SIINEE HE2Z SAAIII=  tor) of the specific consistency in more detailed follicle

2 L 0l0l AFEZl= BHXIO 268 240ICH. stem cell cultivation as the method of multiplying the hi
gh yield the follicle stem cell and the culture medium us
ed therein.

i El= Background Art

ZI2 01 S0l 28t 2401 =0INHA 252 X0 et 28 Recently. the concern toward the treatment of
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S XNSYE2=Z 0] JHA HEES0I AN JA2L =2
Ol JIE D A= XNSYHeZ RENE 0I2E A=HHE
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0l UR ¥ JdE2 €201 20icts KHUXE Hoid
Cto otCicte, OZ 018t XIS YYO0| MG 8 &St D]
DX = &St J[2t0] ZlCh.

s, 4&D10 = 222 22 E40| 220 EHJAE M2
HES US, D 2LLHMEE Biotl) 012 TAl HE8 210
Olaote 22 HAZEO JHAIE HE AU, 1 gt UK
SEX0IX LUCH

OIS ez EIINMEE 0lEe 22 IS YO HEEHD A=
o, E2U sttt 22 UE LR 28X 012 0t E 2
g EIVMNEY SEN RN 2HY 22 2HZ = &
S IIHE = JUCH HOIOAHE SIIHE HES 304 &2
B 010l =2l0f 20t 22 d&=2 sSet FI1He WY &
HOZ, 2E B MRS /X L JIs2 22 42 M=
& gelsts 25 Olofiot=0l 2 & &2l 2MOICHOshima H.
et al., Cell, 104:233-245, 2001]. 7| MZ2 E&eol, &
HEF AMEIN AR 27 A0t 2R 22 A0

o2 220 Xt A2 HEFU[E X Cotsarelis G. e
t al., Cell, 61:1329-1337, 1990].
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Jdau, ol

alopecia is moreover raised while the concern about th

e cosmetic effects is raised. Alopecia refers to state wi
thout the hair to the place where the place normally ha
s to have the hair. The role is very great of the point o
f view called the cosmetic it does not have and beside

s the function including the anti-ultraviolet, the protec

ting human head etc. has as to the important physiolog
ical function, in which the hair is directly connected to

life. In case the depilation is serious it lives socially but
it can affect and the problem is important at the qualit

y side of life.

The depilation can be classified into the scar depilation
in which the wound is clinically followed and the ratio s
car depilation which the hair comes out. In case of the
scar depilation, the hair again does not grow since the
hair follicle is destroyed. While being made in the place
where the hair is called the hair follicle each hair follicle
periodically goes through the step of the pause and ac
tivity. It timelies of this hair cycle it is various accordin
g to the body part but the gap enters the rest period
(the dormant) of about 3—4 month in the hair on one's
head after the growth phase (the growing stage) of ab
out 2—6 year and catagen of 2—4 daytime. Each hair f
ollicle has the hair follicle growth cycle of 10~20 time f
or the lifetime.

The treatment method using the treatment method
presenting many methodses as the therapy of the depil
ation but recently is expected the gene can be given.
The method for delivering the direct desired DNA code
to the hair follicle using this gene structure or the ther
apy blocking the gene expression is developed. But unti
| the treatment method using the thing the point is not
yet clarified about the influence etc. reaches the effica
ciousness, doctors fee dragon, stability, future generat
ions of such treatment point is so many safely comes t
rue it takes the suitable period.

In the meantime, after it extracted while the bulb
property of the hair which was in the growth phase stu
ck to the hair the hair regeneration method cultivating
the follicular cell and transplanted this to the site whic
h again extracted was initiated. But the effect was not
particularly efficient.

Finally, the other skin disease like the depilation or the
image is the power generation of the method like the id
entification of the follicle stem cell like this and gene a
nalysis the treatment the treatment of fallen hair meth
od using the stem cell is developed are expected. The
stem cell concept at skin had been being already discu
ssed before 30 year. The position of the periodic regen
eration phase, that the hair growth is unique the hair f
ollicle stem cell and function is the biology of the hair g
rowth and pathology may be referred to the problem de
cisive to understand. And it was shown to be positione
d in the permanent upper portion of the hair follicle [th
e reference: Cotsarelis G. the et al, the Cell, 61:1329-
1337, 1990] which was called because the characterist
ic phosphorus of the stem cell, and the level holding ce
Il was the so-called hair bulb area [Oshima H. et al., Ce
Il, 104:233-245, 2001].

But the clear method of cultivation of this follicle stem
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UAD, L2 2 Wl 2& SIIAEZI EMeCie 220l 2N
AS Kecte, &M Al F9| tbicl XI=2E <ol @2 &2 £
NED 2R08tA 2L, OFANA 2el&E EJIMEE &0 X
g = UAS L2 222 SA! AlJl= J1=0] 0I0IoHALEH
EJIMES ZX SHE T OrA DA H &0k 2 Tl X 20t
EINMEZE OlEe E2XSYHE2 S| 0IS8t & EH0ICH.

o0l 2 HBXNE2S 2Y SIINEL HE MAS 2510 ol 2
LEst 2, £33 =552 ROCK Aol Ml (Rho-associated kin
ase inhibitor)E &R & (st BIXNAE 2 Sl E8 &2
BIXINAN 2 EIINEZEE HHECZ A L SAAZ = US
2 20I5t, 2 ¢S 2H6HH ZRUC.

2Ol WE

cell was not established. It was known that the follicle
stem cell existed within the some hair follicle. So many
stem cell of the amount was needed for the bald head
treatment of the real person. But the technology multip
lying the so far separated stem cell in an amount of th
e extent could apply to the clinic was sight. The stem
cell the labeling protein of the stem cell is not so far ac
curately established may be referred to the state wher
e the treatment of fallen hair method used is still insuffi
cient.

Thus, the inventors made many efforts for the mass
production of the follicle stem cell. Then it confirmed to
massively could maintain the follicle stem cell through v
arious culture medium experiments containing the ROCK
inhibitor (Rho-associated kinase inhibitor) of the specifi
¢ consistency in the culture medium of the specific kin
d with proliferation. The invention was completed.

Summary of Invention

2 Y2Ho SH2 2 SIMES e MAaZ BHXIE M36t
=0 AT

2 2o e SHE2 A XIS 018010 24 EIIMEE
A0 HE s FE2 "A'/\IJIE LHS HSot=
ol ACH

2YYo T e SH2 &) SOz £S5 e 2Y
EINEE REEEL2 ol E2 A28 24822 HM3otk=
ol ACH

JHAI oH t

AD| 22 €401 flotN, 2 gy

Jl2 B X0l 5~504956#M2] ROCK X3l Xl (Rho-
associated kinase inhibitor)E & Role A2 S 2=

ot
= QY EIIME SA#183#F XS UIXIE M38HC A
Jle B Xl= M199/F12(mixture), MEM-alphabi X, Hs%
=2F3I22A &% DMEMHE X, MCDB 13181 Xl ¥ IMEMBI XI 2
THE 20N S8E = ot 5= JACH Ol M, &) M=k
=2FI12A &% DMEMHI K= 2R22AE 2 1000mg/Ls
£ 2 SR6t0 AL &I BHXNE SUHAM Sal, Ut &6 =

M199/F12(mixture)ti X| &= MEM-alphabiii X| 0| C}.

& J12 Ui Xl= ITS+ (insulin, transferrine, selenium)
premix, EGF, bFGF & &4, 0IE =0, Antibiotic-
Antimycotic S & R0ol= 20| Bt& & StC}.

Problem to be solved

This Purpose of the invention is to provide the bulk
culture medium for production of the follicle stem cell.

It is another object of the present invention to provide
the method for letting increase in quantity the follicle
stem cell using the culture medium in the clinic as
much as it is applicable.

It is still another object of the present invention to
provide the depilation therapeutic composite having a
large amount of follicle stem cell obtained by the
method as the active ingredient.

Means to solve the problem
To accomplish the above objects, invention

The culture medium for the follicle stem cell
proliferation - maintenance containing the ROCK
inhibitor (Rho-associated kinase inhibitor) of 5~50uM in
the basal medium is provided. The basal medium may
be one selected from group comprised of the M199 / F
12 (mixture), the MEM-alpha culture medium, the
lightly doped is the glucose compound DMEM medium,
and the MCDB 131 culture medium and IMEM culture
medium. At this time, the lightly doped the glucose
compound DMEM medium is glucose is contained as
about 1000mg / L concentration. Preferably the
particularly is the M199 / F 12 (mixture) culture medium
or the MEM-alpha culture medium among culture
mediums.

The basal medium is the ITS+ (insulin, transferrine,
selenium) premix, EGF, and the bFGF and antibiotic, for
example, the Antibiotic-Antimycotic etc may be
referred to the be desirable it contains.
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5~20#956#M2| ==l 20|
sTel 210l 0= "t& &l 6tCt.

o L O

, &J1 ROCK Mal M= bt

XI6t1, 2F 10#9564#M2

= 22 E£8, 4J XSS 0800, &, 29 SJIME
% 5~50#956#M2| ROCK ﬂoHHI(Rho associated kinase
ibitor) It &It DIEHHIIOHA-I ti2tol= 28 EE2=2
6}5, 2 SIIMIES SA#183#= K L& S M BEHC.
Ol [H, &1 S 2HICH LHXI 6HICHR! 2301 I AIGHD, &
B Xl = HIE HH2F 22 0tCH W &tk 201 B2 & GHCH
2 22 T AD| SE Oet =SE O 29 EIME
EREHECE R0l €25 = RES XUEE ME X
SHM Xd== M. L8, &) xd=2 1 22l =50|
HE 2018 X SINMEE =2 &R = UL
2o S
220 02 2Y SIINE s tiXle S0 23028
H 2cld 2 SINMEE J40 B2 = AS &2 22
Z SAANZE = A0, &I 2 SINEE ER2S L RES
S Fet L2E NEXSHZ RE0HH MEE &= UL
HHE AAGH)| ?8 2HAEQ HE

Particularly, the ROCK inhibitor may be more, the be
desirable it is the concentration of about 10uM what is
the concentration of 5~20uM is the be desirable.

The invention also provides the proliferation - keeping
method for cultivating in the culture mediums in other
words the ROCK inhibitor (Rho-associated kinase
inhibitor) of 5~50uM the follicle stem cell-added basal
medium of the follicle stem cell.

At this time, cultivation may be the be desirable the
culture medium exchanges at the cell culture 2 what is
2 passage to 6 passage is the be desirable.

The invention also provides the cell pharmaceutical
composition for alopecia or the atrichia treatment
which it has an large amount of follicle stem cell
obtained according to the method as the active
ingredient it does. Moreover, relatively the composition
the separation acquisition additionally can contain the
easy adipose stem cell.

Effects of the Invention

It can be used as the cell therapy product for the hair
growth including alopecia and atrichia the follicle stem
cell etc. it can multiply in an amount of the extent
applying the follicle stem cell in which the follicle stem
cell culture badge according to the present invention is
separated from the scalp tissue to the clinic.

Description of Embodiments

=
Olot =2 20l Lot AME 2 ZHEtC.

ZJ| M Z(stem cell)&t X+

| =
ol N2 23lots sEE #=

M 2IIMEE 240 &

SH
LC)

O.{ HHO|.O| 2F er|j|. &i/\-|

= A 2 dMSHUAM LIEtLI= JIHI CEESE- )
20l SO0IHQl MEZZ20F 23tE # U= E 3= (multipotent)
EJ}IITO"—mOE fed d U .O|E1°+£& S01&® 23t

FE & 0| Ml Z (multipotent stem cell)= 0 HIZJF 2

S ool ol B e i £ o
I MES A, B0, AM0P| L AHIIS 2 XN 9 &
o HAT Wee 22 MUANO HAMH SO RXAA A
WAS S5 J1S0) 2015t UL

= W S EIME, 0 SUNE S1I 2 Sl 2
ZJIMmol SIE Ol BhStol B3 2 0|0}

DY EIMEE, 2D 24 AH0|2 E 1l (interfollicular

Hereinafter, specifically it describes the invention.

The stem cell refers to the cell having the capability
specializing to two or more cells while having the self ¢
opy ability.

The adult stem cell has the blastogenesis (multipotent)
specializing in the cell specific for the organization and
boiler in the step that each long-term of the embryo bu
d it is progressed it is formed or the stem cell showing
up in the adult step. As the stem cell in which the ste
m cell (multipotent stem cell) having this tissue specific
blastogenesis can specialize in the cell specific for the
organization containing this cell and boiler, it engages i
n the function of inducing regeneration in the fetal life,
and the maintenance of homeostasis of the adult tissu
e as well as the growth of each organization of the ne
w-born baby and adult phase and long-term and develo
pment and tissue injury.

The invention relates to the adult stem cell, among
them, the effective cultivation of the follicle stem cell
of the epithelial tissue originated.

The follicle stem cell comprises the stem cell existing in

Page 6 of 19



epidermis)ctd 22l= E118 JI XM E(the basal cell layer
of epidermis)0il ®IXIct] U= 2 10%2 EIIME L 2
(hair follicle)l EMdt= EJIMEZE Z86tH, ol 2

NEZ3F 0L &2 HI 2 HIo {0 2+3H S

(=) &2 €Yot JACD LA™ UL

o}
]2

) 2 SIIME

A, HE =0,

M SIE=S 24

=2
Ml

i
¥

i
2

el

F 20| N EZ#34#

MH=E DS _l_|:|6|'

ol A EIIME

#3A# 2 S S| N E#34#c2t 1)

0l SXE S&o HHS Sl

9 Oa AANUAE 12t SO A Sk
t

zx g
x
==

N
3
¥
:
FUO>

Hel

| #3
0l =

HI

=t
F

=)
=
=
S

[=4
rr
00 o
-2
-

2 SIMEE 2eloh)| Aot 4 =1
oux

JHECH O G8, 8 XA ZRH 2EL
IQE} —-—BIEl D'-*.’F_ 12 2 IPE]_ SctAl

cC
-
=
2
x|
cC
-
OO
on
4 =2
=

a

HU 2 1
>
oW
>z o 02

Ol

0

=
=
2

e
. F_tJ_

AN, ROCK X ol Ml (Rho-associated
gRot0, &0 24 SINMEE g2
2 A= HHYE BHAI0l 28 X 0ICH.
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IM 29 SIIHEZS U SA0 ArEE = Xl &
Zo| ikl ol=2&l= 212 Ui Xl (basal medium)
b, =2 2Y0lA 212 Bl Xl (basal medium)O0lct=
|ZOt BAlg = A= HXNZM 2+Ee &S JHXle 3*
S SESICH UBHHOR Hi 0l 0IZEE JI2 HAIZE MEM
(Minimal Essential Medium), DMEM (Dulbecco modified
Eagle Medium), RPMI (Roswell Park Memorial Institute
Medium), K-SFM (Keratinocyte Serum Free Medium)OI

USO, O 20 ol SHUAM Ol=&El= BHXI0IH =5t

|0
HU
E

[0 202 rE i
i M4 2 g
0
ol

HH &t & Gt H = M199/F12(mixture)(GIBCO), MEM-alphabh
XI(GIBCO), M=k 2RI A &% DMEMU Xl (Welgene),

the stem cell and the hair follicle positioned in the base
layer (the basal cell layer of epidermis) of the skin calle
d as the skin (interfollicular epidermis) between the hair
follicle and the hair follicle of about 10%. And it is know
n as the cell before the cell differentiation especially, t
he hair follicle occurs that the important role is manage
d in connection with the regeneration of skin.

It separates from the epithelial tissue of all mammals in
which the follicle stem cell includes human for example
the scalp tissue and it can be used. At this time, the s
calp tissue does including the hair follicle.

That is, as the divided adult stem cell separated from
the " epithelial tissue originated hair follicle stem cell "
or the epithelial tissue in which the " scalp tissue origin
ated follicle stem cell " contains the hair follicle, it redu
ces in this specification and it names as the " follicle st
em cell ". It can obtain through the normal method in w
hich this is known in the relevant industry. In a preferr
ed embodiment of the present invention, the human sc
alp tissue originated follicle stem cell was used.

For example, the method like this can be used among
the normal method which is known in the relevant indus

try.

Firstly the scalp tissue is small pieces cut out in order
to separate the follicle stem cell from the scalp tissue.
Next, the hair follicle organization is one by one separa
ted from the cut organization. The separated hair follicl
e organization is small pieces cut and the first chemical
decomposition is performed in the culture medium in wh
ich the collagenase is contained. At this time, the cut
chemical decomposition of the organization can perform
in 50-200rpm, and the celsius 30-40 drawing for 0.5-24
hours in the gravity convection culture medium. Therea
fter, after the chemical disassembled organization (scal
p cell) is cultivated in the culture medium containing th
e blood serum it collects and cells are collected among
these, the follicle stem cell is separated and it can obt
ain.

The invention relates to the follicle stem cell,
massively, proliferation and the culture badge can main
tain the ROCK inhibitor (Rho-associated kinase inhibito
r) is contained in consistency.

In the present invention, the culture medium used in
the mass propagation of the follicle stem cell may be th
e basal medium used in generally, the cultivation of the
cell in the present invention, the term means it is the b
asal medium to have the simple composition as the cult
ure medium in which the cell can increase. Generally, it
is sufficient if it is the culture medium used in the busin
ess field besides it experiences it has the MEM (Minimal
Essential Medium), the DMEM (Dulbecco modified Eagle
Medium), the RPMI (Roswell Park Memorial Institute Me
dium), the K-SFM (Keratinocyte Serum Free Medium) to
the basal medium used in cultivation.

Preferably, it can be selected in group comprised of the
M199 / F 12 (mixture) (GIBCO), the MEM-alpha culture
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MCDB 13181 XI(Welgene) % IMEMUHXI(GIBCO)Z #&&  medium (GIBCO), the lightly doped is the glucose comp
DA HEE A QCH Ol I, AJ| HsE 2222 A st p ound DMEM medium (Welgene), and the MCDB 131 cult

o= T oL =T

MEMHIXI= 223 2AZ 2 1000mg/LsE2 &Rs6tn ¢ ure medium (Welgene) and IMEM culture medium than.

Ct. D213, S3l, 0l E0Al M199/F12(mixture)(GIBCO) At this time, the lightly doped the glucose compound D
& = MEM-alpha BiXI(GIBCO) Q! 210l 4= HHE A6t MEM medium is glucose is contained as about 1000mg /

L concentration. And particularly, among these, it more
is the be desirable the M199 / F 12 (mixture) (GIBCO) o
r the MEM-alpha culture medium (GIBCO).

Ol M, A&J| BIXIS2 ITS+ premix (insulin, transferrine, At this time, culture mediums is the ITS+ premix

selenious acid), EGF, bFGFE X &ot) e 00| vt &sH (insulin, transferrine, selenious acid), EGF, and the bFG

Ch. =012, 84, 01E S0 Antibiotic-Antimycotic S2 F may be referred to the be desirable it implies. Additio

O Zats 25 QIC}. nally, the antibiotic, and for example, the Antibiotic-An
timycotic etc further can be included.

4

ITS+ premix= LEHE O 2 defined mediaE #&ot= Z
22021 insulin, transferrin, selenious acidE & 2
¢ B 2= 2 (culture supplement)E A RE A i 2F4tE
M HIEZ 2| ZAl(proliferation)2 & & (stimulate)s
StCh. EGF(epidermal growth factor)= =X 22 2 &
Sot0 MEZel 8&, 4, 238 =& (regulation)dt= D

In the serum-free culture state as the wide range
cultivation complement (culture supplement) containing
the insulin called the required elements in which genera
lly the ITS+ premix organizes the defined media, the tr
ansferrin, and the selenious acid, the proliferation of th
e cell serves to be done the conduction (stimulate) ab
S BT} bFGF(basic fibroblast growth factor)= ang out. The skill in which the EGF (epidgrmal'growth facto
iogenesis, A EI2 SOl 20{ot0 YUNO2 0 =29 r) e'ru.pts .the growth of the cgll, proliferation, gnd the s
JEZE0 ZAID 2510 MHDE AN 2SS 5He Al pecialization through bond with the receptor with the
s

10
ol
rr

Id]
0T

FI?

12 0

o
0wy =

or

K =— 57 [ o AE= ol

SO THOICH modulation (regulation) is taken charge of. The role it ¢
entrals of the generally being in the progress of the pro
liferation of the cells of the various kind and differentia
tion while the bFGF (basic fibroblast growth factor) eng
ages in the angiogenesis, the dressing etc may be refer

red to the cell growth factor done.

£0l, 2 YH0AM AIESt= AD| HXIS2 #34#2 Y =JIAl  Particularly, in the present invention, culture mediums
E#H34A#C Y L SAI0 SUEOICH SAXMo=2 22X = 2 used are effective for cultivation and proliferation of th
L Z)|NE IS iK'= DMEM E£= K-SFM £E0] Al25 D e " follicle stem cell . Generally, the publicly known folli
QUOLE, 2 UHUME AMAIN 22 E5HAM, 1 SWAME 2 cle stem cell culture badge DMEM or the K-SFM etc. w
ZINEZN S SN0 EX HINSS M8 5HSCH. ere used. But in the present invention, in the present i
nvention, more effective defined mediums were among
them selected through the embodiment 2 in the follicle

stem cell.

Ol I, 2E =ML B0 A & 21 insulin, human At this time, the insulin in the follicle stem cell
transferrin, selenious acid 222 s == 0.1 ug/mlI(10 cultivation, the human transferrin, and selenious acid e
0 ng/ml) ~ 10 ug/ml, HIZ &5t H = 0.1~6.25 ug/ml, IS ach concentrations may be 0.1 ug / ml (100 ng/ml) ~ 1
HH2HRIHH = 0.1~1ug/mIO0ICh. = 2t2o] 2 AAlp0id= O ug / ml, preferably, 0.1~6.25 ug / ml, more preferabl

ok 0.625ug/mIS AL 5HRUCH. y, 0.1—1ug / ml. In a preferred embodiment of the pres
ent invention, about 0.625ug / ml was used.

AD| BHXIS2 5~50#956#M2 ROCK X ol Ml (Rho- Culture mediums contain the ROCK inhibitor (Rho-
associated kinase inhibitor)E & %56t U= 242 S8 2 associated kinase inhibitor) of 5~50uM. Preferably, mor
2 BHCL HIEHEIGHH = 5~20#956#M2 == 2, = Hi&t= e preferably, it as to the measure, is good to the conc
Sl = 7~154#9564#M2 ST 2, JIA HI2 X510 = 2 1049 entration of 5~20uM it does to the concentration of 7
56H#MS =52 524 = 20| EC}. —~15uM to the concentration of about 10uM.

2clet 29 SIIMEE, ROCK MollHE &Itet 401 X100l  In the culture medium with the ROCK inhibitor the

A IR BHSI 29 EI|MEE 31456+, OI0IAl, HIHEHSF follicle stem cell separated is added, it cultivates with t

AOIE H= ROCK MGHM =X SHOIA IS 24 =J|Hl he first and the follicle stem cell is collected. It continu

LI} D 2SAEHE SX6IE= & £ QL. ously cultivates under the presence of the ROCK inhibit
or and subsequently the follicle stem cell maintains the
undivided condition in the subculture.

ROCK M3dli Ml (Rho-associasted kinase inhibitor)= MlZ At As the material in which the ROCK inhibitor (Rho-
2 (apoptosis) 22 Mlot= JIsS ol 222 M, A1 ED|9 associasted kinase inhibitor) functions to control the a
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o
S

WA 04l ol ca?

* =2 (agonist-induced ca?t sensitization) 2| &Kl S92
JlsS ole 222 2HN UL t=’I:} THE2Z, ROCK M

N5 Y BED AE AN XHS-

= -

ikle=E N8 m&; 2OoJ= 28 NES HIFAE X
BZAMNAF=E N2 AN O'Om AMUBREFO EH S
E2 SIAIID o2 KNHKHCZ ZAAI = IS0l U=
Aoz LAM ULH L&t MEsSIHoZ = MIES AFE A (A
poptosis)E 2ot Ol EHE RAGt= IS0l U= A

OF LM ULk

= 2HUAM AFZIls8 HEX QI ROCK Mol M ZM=
27632, HA-1077, Y-39983, Wf-536 s0| /11, 2 &
2 AMuAME=E 2 S0 A Y-27632(Calbiochem &= Sigm
a)E AME3BHRLE Y-27632(Calbiochem &= Sigma)2l +
ZA2 GHI| 2 2Lt

umq o|

[ gy

= 20 MEE = A= ROCK MolM2AEE MelskEs
5~50#956#M11, & &Gt = 5~20#9564#M, L= Ht&
HGHH = 2F 10#9564#MO|Ct. 5#956#M 0]2t2] s =2 ROC
KXMlHE Melg 3 24 SIIAES DI2ss0l #I12¢

=2 oT Lo

F N E Il 0fed 20, 50#956#M £ 1t =& E ROCK Mot HIS
Melg 3 MEZe EHEol doutl 2stHiz §oss o
0] 2dE = AL

£0l, 29 SIIMZ0 ROCK MAHME &) s&2 Melst &
¢, SAE 2 SIIME=E F)|2 SAEHSH 2L, JIs
HOoR T A2et HEHZE R XIE L.

ZEOA, A BIXIS 0180t0 24 EIIAME
SXADI= &0 28 AOIC. 5, =5
, ROCK X ol Ml (Rho-associated kinase i
HUHXIOA HOHEBH Gl 22 S

nhibitor)Jt & =
SA#183# =X LY 25 A

A9 =, E
Ol Ct.

SIS
A

Al

Il

M
=

g EJINE

=X

U A, HEXIO 2

ror 0z

SA#183#= K& H 0l
=5 Htet 20

02 0

[, &D1 Hi22 240 ~ 6 AU XS SE2Z 6tH, BHE
obll= 2AIHE BRFEtCE elad, &D| BHAl= MIZE HHEF 2
'OtCH W @toks 20| BH&rAotCt. HItH B S Sol 2 =01
2o NIE+=E SOtAIZ 0 JA0TA, S&0l S 2H0[I] 2ok
MNe, AU ek J12-sot JILEOEC SHSHCZ T MNXE
o HEO0l EO0IotAH OIF Ol XI Xl &O0LOt P o, &8 sk<2R
OCK Xohkl &= X S& il o o 2o gx= 0ldde JIsH
EEL oﬂEHol—X-l <||E HEH =2 Dkol.

HES £ Jlss st

Ol

ﬂlo JA4m

}\

_‘_ Z
I_

[

[

poptosis , it is known that it functions as to the regene
ration of the nurite, and the myosin phosphorylation an
d smooth-muscle contraction of the suppression of the

action - inductiveness Ca 2 * sensitization (agonist-ind
uced Ca(sup)2(/sup)(sup)+(/sup) sensitization) etc. M
ore specifically, the structure is known that the struct
ure is known that it abnormals of the muscular cell in w
hich the ROCK inhibitor causes hypertension and asthm
a the structure is reduced and the structure has and t
he structure has the function of increasing the blood fl
ow of the optic disk and continuously reducing the ocul
ar pressure. Moreover, the of biologically controlling th
e death process (Apoptosis) of the cell and maintaining
the undivided condition function is known that it has th
e function.

In the present invention, as the usable and
representative ROCK inhibitor, it had Y-27632, HA-107
7, Y-39983, the Wf-536 etc. The Y- 27632 (the Calbio
chem or the Sigma) was among them used in one embo
diment of the present invention. The structural formula
of the Y- 27632 (the Calbiochem or the Sigma) does it
is the same.

The ROCK inhibitor used in the present invention may
be preferably, 5~20uM, more preferably, about 10uM it
is 5—~50uM. In case of processing the ROCK inhibitor as
the concentration less than 5uM it is difficult that the |
ong term the U.S. blastogenesis of the follicle stem cell
is maintained. And the phenomenon that the deformati
on of the cell occurs in case of processing the ROCK in
hibitor as 50uM excess density and enters the specializ
ation step can be generated.

Particularly, in case the ROCK inhibitor is processed as
the concentration in the follicle stem cell the proliferat
ed follicle stem cell is maintained by the functionally he
althy state for the long term through the morphologica
I

The invention relates to the method of massively
maintaining with proliferation the follicle stem cell using
the culture medium in the other point of view. That is,
about the follicle stem cell proliferation - keeping metho
d for subculturing in the ROCK inhibitor (Rho-associated
kinase inhibitor) the obtained follicle stem cell-added d
efined medium.

As to the follicle stem cell proliferation - keeping
method, the description about the culture medium is be
fore the same as that.

Particularly, cultivation is 2 passage — 6 passage. And
preferably it cultivates to 2 passage. And the culture m
edium may be the be desirable it exchanges at the cell
culture 2. The cell number of the follicle stem cell is inc
reased through the subculture. It effectives it takes go
od care of two periods in the clinic. The deformation of
the cell should not be functionally easily morphologicall
y made for the subculture period. It functionals it morp
hologicals the ROCK inhibitor containing of the specific
consistency and containing of the specific medium com
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ponent function to protect the cell modification.

222 T O 250AM, A S0l 2o CHEF22 =5 The invention relates to and, the hair growth induction
gt 2 SIVINEE REEE22 gRote €22 & MEX cell therapy product containing the follicle stem cell ob
SZH, E2XNEM £= RLEXNEM; £ €23 £= F2F  tained by the massively with the method as an active i
XIS 25 240ICH 20 HIZRGIH =, 29 EJ|MEE ngredient in the other point of view, the minoxidil or th
OFOtLIZH R EOIMEE &) eS8 4 Lt X =J|Ml e atrichia therapeutic agent, and alopecia or the atrichi
e SEYH0 2XE gHoz g2 4~ 9o, U2, x| a treatment method. More preferably, the adipose stem
YHEXZS MEE S, 2RHURK SC2 255t0 Fa=zgst  cell not only the follicle stem cell, can be together cont
S AEMS YED US KYEINEZS UKo 5t2 @ined. It can obtain by the method of cultivating in the
g Ol AL HHCESIS Bt O 2 AS8H & QI[}. serum medium over one night the adipose stem cell it r
emoves.
HIBUCD S E#3#= 22 22 L= 22 20 2= & The ' hair growth conduction * refers to the depilated
Aot 80| LIE28 |Eotls s2ES Y8t area or the capability which it induces so that it forms
the hair follicle on the rashness site and the hair grow.
#39# X Sol=#39#0/Et 20 =, Zel US& X %= &, &4 The term is not differently mentioned with 39. It cures
pN| Cl

Jl 20JtEg%s 2a =2, = A)| 28 = 28 with ' at least one symptom of the disease in which the
StLE Ol AfS] SAES XA 4 A2I2{Lt, O &g term corresponds or the disease or the disease or the
SAMBIHLE, = oletsls A2 20|80 220A Al2  disease is reversed or it relieves or the progressing is ¢
HEQF 260], #39#X| 2#39#2 20| = #39#4#%| 25t=#39 ontrolled or at least one symptom means to prevent. A
#0| ADJ|QF 20| HO|E [} X2 5t= ottt metAl, S showninitis used in the present application the ter
TS 20 QUOA BB #34#X| 2#34# L= #3anxz M refer_s the z_iction which it cures with ' cured when be
QE#34%# S 51710 5Lt 0| Al T EHEHC}- ing defined with 39 to the ' treatment '. Therefore, the
" treatment " of the disease as to the mammal or the "
therapy " comprises below one or greater:

m HJIO 1_0

(1) e 2o &&= Molle, (1) The growth of the corresponding disease is
hindered.

(2) ZEto otz ollgat, (2) The diffusion of the disease is prevented.

(3) Z&s JZAY, (3) The disease is reduced.

(4) 2o Mg olgs, & (4) The recurrence of the disease is prevented.

(5) 2 &2 4= 25E(palliating) (5) The symptom of the disease is relieved

E§EE L= REE= XZotI| 2ol ©HYHol XM =2 22l In order that alopecia or the atrichia is cured the
SN RSHOZ SHEC. composition of the present invention is administered to

the therapeutically effective amount.

#39#24 2| St A 7 S 2 (therapeutically effective amount) It means to to some extent reduce the symptom of

#IM2 FOHE = §P3 29| atOI X256t H0HQ ottt £=  one or more of the failure which the amount of the com

T 0olAte EAS L E& AA5t= A= 90I8tCt. WM2tA, pound in which the ' therapeutically effective amount '

orpIEtN 52U, (1) FEo XE =T = AMAII|HLE (2) is injected cures. Therefore, it reverses the progress s
[

J>

—= "

Zlslo] ) O|Ae RS He BT 2 X AIIIH 6t 242 /0| peed of (1) disease (2) or it means amount having the
504, (3) HEtl 2= 5t £= 1 0late a2 (= & effect that means to to some extent forbid and to som
T HLHIRREIH S, MH)ots a2 JIXE 22 oolst € extent plays the symptom of one or more associated
Ct. with (3) disease the reduction (preferably, the remova
1) the progressing described in the above of the diseas
e.
2 YUY UPREZ MEXSH, €2XEH L F2EXSE  The parenteral administration including the hair growth
He 2M | £0, 22 H &0, 22 W &0A, 16t £0, £ induction cell therapy product of the present invention,
=22 EN S22 IE5t= HZE R E0D &t EGt D, 20t and the minoxidil and atrichia therapeutic agent is the i
HIZIZIGHH = TIoH §E0 £= 28250 E 0|20l E0{& &=  ntravenous administration, intraperitoneal administratio
QOMH, T2 ER = UTE LR 5= 290 =& =2 n, intramuscular medication, subcutaneous administrati
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He & 230l £6ts Jls 20H0A S&2 XIAS Ot Tt
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on or the local administration etc is the be desirable. M
ore preferably, it can administer using the subcutaneou
s administration or the local administration. And it can
administer to the site which mainly requires the depilati
on or the hair growth to the direct method for injectin

g.

It can be preferably formed for injection to the buffer
fitting due to the Hank-HEPES, and the pharmacologica
| such as the Ringer solution and saline solution buffer.
The impervious agent which is suitable for the barrier p
assing for the mucous membrane penetration administr
ation may be used in the formulation. As the generally
that impervious agents are known in the relevant indus

try.

The agent for the parenteral administration includes
the sterilized aqueous solution, the non-aqueous solve
nt, the suspension agent, the emulsion etc. The propyl
ene glycol, the polyethylene glycol, the vegetable oil lik
e the olive oil, the ester like the ethyl oleate etc. can
be used as the non-aqueous solvent, and the suspensi
on solvent it can scan.

If it is the body part which can affect the scalp for the
treatment about the feminine alopecia which can be ge
nerated after the hair growth induction cell therapy pro
duct of the present invention, and the minoxidil and th
e typical male pattern alopecia in which the atrichia th
erapeutic agent is recognized as the so-called ' baldne
ss ' and menopause or the ovary exclusion operation re
quires the hair growth it can apply as the where. For e
xample, the site or the basic beauty effect in which th
e hair is damaged to the scar due to the debit can be
used in the intended the wide forehead or the mucoid f
orm forehead, and the favorable turn of state of the ey
elashes or the eyebrow and atrichia.

The hair growth induction cell therapy product of the
present invention, and the lactose, dextrose, sucrose,
sorbitol, mannitol, starch, gum acacia, calcium phospha
te, alginate, gelatin, calcium silicate, fine crystallization
property cellulose, polyvinyl pyrrolidone, cellulose, wate
r, syrup, methylcellulose, methylhydroxybenzoate, prop
yl hydroxy benzoate, talc, magnesium stearate and min
eral oil etc. generally the minoxidil and the pharmaceuti
cally acceptable carrier included in the atrichia therape
utic agent are used in the agent are included. But it is
not thus restricted.

The hair growth induction cell therapy product of the
present invention, and the minoxidil and atrichia therap
eutic agent is the lubricant, wetting agent, emulsifier,
suspension agent, the preserver etc besides componen
ts can be further. The suitable pharmaceutically accep
table carrier and the agent are particularly entered in t
he Remington's Pharmaceutical Sciences (19th(sup)ed
(/sup)., 1995).

According to the hair growth induction cell therapy
product of the present invention, and the minoxidil and
the method which the atrichia therapeutic agent an or
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SR U/EE SEHE 0S50 MM SO K T B
B MZEiL S5 8 801 Uol U2 AIZE S 2
O, BAK = OHSHE FIHEOR EaE £ UL,

= UYHo WORCE MEXEH, LRNEN L P2EXE
Me S50 QHOZ 0182 4 U, (2 SN0 28
RE H2QY T 4+22% S EH 0SS = S0,
Olgf8t 23 QES AAIGIAS A2 2UHSHE S5 LIEH
% AL

ANEO He HEIIZHO SM4=0l £0z2 10%~1010

cells/body, HH&H =5t = 106~108 ceIIs/body, 13 £=
32 LSO SE0E 2 UCH S3l, 2 4HO TH22 1 x
X

108cells/body WXl 1 x 10%cells/body ©! 210] Hi &t X5} C}.

dinary person skilled in the art easily can perform, by b
ecoming using the pharmaceutically acceptable carrier

and/or the diluting agent with formulation the unit dosa
ge form is manufactured with the unit dosage form or it
inserts within the multiple dose container and it can be
manufactured. And the dispersing agent or the stabilize
r is include might additionally.

The hair growth induction cell therapy product of the
present invention, and the minoxidil and atrichia therap
eutic agent exhibit the effect which can be used as th
e single therapy and but it can be used with the other
conventional hair growth induced medicine therapy or t
he operative therapy etc. and becomes maximized in c
ase of performing this combination therapy.

In case of human, preferably it divides into 10 6_108
cells / body, 1 time or the several occasions and the c
onventional amount of administration of the cell therap
y product can administer with 10 4 — 10 19 cells / bod

y. Particularly, the composition of the present inventio
n may be the be desirable it is 1 x 10 8 cells / body to

1 x 10 2 cells / body.

Jeflh, 248 429 AN SHE2 Xse 23, £§0 Z2, But the different related element has to be understood

BAe A, 48 L HST, L &0 S5L S9 0 & that the disease, the administration route, the age of t

QIR HIZ=0 2EEI0{0F 5= 2422 0I5 T 00k 3t04, W2t he patient , and sex, weight and severe disease of the

A, ) E02 o[ gt o2 =2 2y ¥ 2 5t& gt disease which the actual dose of the active ingredient

= 240| OtLIC}. cures light to the different related element of the etc.
and it has to be determined. And therefore the amount
of administration does not limit the scope of the presen
t invention through any method.

OIS, AAIOIE So6t 2 2H2 U= AMGI 8HStDX & Hereinafter, the invention tries to be more particularly

Ct. OIS AAl0E Q22X = LHS W AISH)| 8 22 A, explained through the embodiment. These embodiments

2 2o H2IDt 0l A AN 2o HetE= 2422 A S only exemplify the invention. Therefore it has to a pers

AN =2 & AN Sa2 XaS I8 Tl AH A on skilled in the art and it will be obvious in the relevan

g doIt t industry not to be interpreted that the scope of the
present invention is limited by these embodiments.

Ol3F & AlBH & A |01|01|/\‘| At 2E Al & Al (=X =  Hereinafter, the place of acquisition of all kinds of the

otJl EOl JIMHE Bt 2Lt culture mediums and the reagent used in the embodime
nt performed are same as those of as described in the
diagram below.

CHO CHs 2test 849 Brief explanation of the drawing

T 12 WX & 5= 9532 tHRIN A2 INIZ 824t Figure 1 is a photograph showing the inland drawing 5

EHE LIEHLH= AFKIOICEH is the follicle stem cell culture state at the culture medi
um of 9 kind.

6 ¥ =72 ROCK Motk s=2 24 SIIHME S&s

StAF 522 Hl st 20|10 Figures 6 and 7 are the result comparing the concentra
tion follicle stem cell reproductive integrity improvemen

© 82 M199/F12HH X0l CHEHO] AlEF =0l =A Oz Atg  t efficiency of the ROCK inhibitor.

St 22 ITS+ premix, EGF, bFGF & Antibiotic-Antimyc ) ) )

otic B'2AI2! A0 QU SIHIE SAS 8tAF 5SS H|D Figure 8 is a result comparing the follicle stem cell repr

st 22 oI Ct oductive integrity improvement efficiency of in that cas

e, it includes as much as case and the ITS+ premix, wh
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T o= LICHOIEZ2HIAEAHES 01800 €28 ==&t Ot
SAN AS=, 3% 0lAlE, 29 EJIAME, XN SI1AE,
2Y SIME/XNSE SIVMEES)E 22 FOHOIH = &<
(0~14=)2 €2 & EHE LIEHH e ZO0lC.

£ 102 LCIOIEZHAEAHES 0IE0t0 €28 7&s&t
OtRA0 AS ==, 3% 0l AlE, 29 EJIME, X ZSI|Al
I, 29 SIOME/NY SOIMEES)E 22 FHolo =
&RI(6~14F)2 €2 AEHE FHE AHMOITH

T 112 HAEAHES 01860 E2E |F&& 01240 A
=, 3% 0IcAlIE, B9 SJIME, XY SIIAME, 24 =
JME/XNE EMEES)E 2 tt?1(0~16

T 12= HAEAHEE 0|20t

ich it like that uses against the M199 / F12 culture med
ium with the commercially available composition EGF, a
nd the bFGF and Antibiotic-Antimycotic.

Figure 9 is graph showing the weekly unit (0~14 week

s) the depilation state the saline solution, 3% minoxidil,
the follicle stem cell, the adipose stem cell, the follicle

stem cell / adipose stem cell (the parallel use) is inject
ed into the mouse inducing the depilation using the dih
ydrotestosterone.

Figure 10 is a photograph injecting the saline solution,
3% minoxidil, the follicle stem cell, the adipose stem cel
I, the follicle stem cell / adipose stem cell (the parallel
use) into the mouse and takes a photograph the depila
tion state with the weekly unit (6~14 weeks) inducing
the depilation using the dihydrotestosterone.

Figure 11 is graph showing the weekly unit (0~16 week
s) the depilation state the saline solution, 3% minoxidil,
the follicle stem cell, the adipose stem cell, the follicle

stem cell / adipose stem cell (the parallel use) is inject
ed into the mouse inducing the depilation using testost
erone.

Figure 12 is a photograph injecting the saline solution,
3% minoxidil, the follicle stem cell, the adipose stem cel
I, the follicle stem cell / adipose stem cell (the parallel
use) into the mouse and takes a photograph the depila
tion state with the weekly unit (6~16 weeks) inducing
the depilation using testosterone.

Figure 13 is a photograph administering the follicle stem
cell / adipose stem cell (the parallel use) and taking a p
hotograph the depilation state with the weekly unit (O
~6 weeks: administration time was decided on to 0 we
eks).

Example(s)

g, 3% 0I-AlE, B SJINE, XY SINME, 24 =
JHE/XNE EIHE(EE)E 22 FOHOIH = &2(6—~16
F)Z €2 HEHE e AHNOIC.

T 132 29 SIME/NE SIMEEE)E FOHSIH = H
? (0—65; £ AIE 0FZ oIUS)ZE E2 oEHHE EEE A
&OIC.

AL ALOH

24 SINES 2l

SH R ZZ(ZEO0IAME, &=)s MBS OUS, Sl
OtXl Bt A1LDt &7 & Bl XI(L/G DMEM(Welgene, Korea)

2 2 mg/mie S2tAHILIOHAI Bt A1(Gibco, USA)O| & ItE
X0l € 100 rpm, 37& 0l 30~502 =2t =SS tH
LIUAM Stst A 2ol OlRHAI S = GHRUCH.

stet™ 2ol Z& =S A4 222 =0t DPBSZ A& & Ct
2, M199/F12 €& XI(1:12] M199 & F12, 0.1 X ITS pr
emix, 20 ng/ml2| rEGF(Gibco, USA), 10 ng/mI2 bFGF(Gi
bco, USA), 1 X Antibiotic-antimycotic, 10% SEHOIE A
(Gibco, USA) EDJt&t BHXN)MIM =& L NIZHi2S GHRAL.

0.1X ITS+ premix 0= 0.625ug/ml insulin, 0.625ug/ml t
ransferrin, 0.625ug/ml selenious acid, 0.535ug/ml linole
ic acidJt Z& &l UL

o3 SRH ZAS0| 2 EJ] HIE 0l FEEII] Al &GHH,
M199/F12 RE & HHXIZ WHIGHN Bi 2ot 0(PO), REEIX
H=2 A2 CAl =Hotd M199/F12 EE Ui XI(1:12 M199

s T oA T

2 F12, 0.1 X ITS premix. 20 na/ml2 rEGF(Gibco, US

The treatment of fallen hair in vivo confirmation
using stem cell.

4- 1: the confirmation of the treatment of fallen hair
using mouse model.

In the present invention, in order that it confirmed
using the follicle stem cell cultivated in the organism w
hether the treatment of fallen hair in fact efficiently th
e treatment of fallen hair was attempted using the ste
m cell.

It administered to the androchronogecetic alopecia

(B6CBAF1/j) mouse called the android type depilation a
nimal model the follicle stem cell obtained in the embodi
ment 1. Moreover, the dihydrotestosterone 6 daytime o
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A), 10 ng/ml2| bFGF(Gibco, USA), 1 X Antibiotic-antim
ycotic, 10% <EHOIE & (Gibco, USA) & I8t BHXN)OIA 3

L2t 2% HH S JHAIGHLD POT12 2 %‘%o} Ct. OI=2 PO
/\‘II_‘— 2200 MZ2 I XIE S=ot%d, POT1=2 30| X

= M199/F-12 SEEHXZ DI_X“O|'O4E|'
A @2 22 OAl =16t POT22 ZH
EOI

POTLO0IANE 2
H2 XTA2 SHOd CHAI HH 2FGt
Oﬁ'EP &t EPX*OE PO, POT1 =X/MES=2 22 0tCH M

2 X E S=0ot¥ 1, POT2= 32 & M199/F-12 REH
I:IHIIE W ot XI’;EQE HH2EGHRALEH. OIZM 2 DAl
ZE =ZelctRULt.

ROCK Ml KIS 8 Rots CHYs X 2 EIIMEZ
e &8

2-1: 22l€ 2 STSIIME the

e, 401 MAIC LA 258 22 SINMEW H5H0] & Al
4 Y NE SESS SH0I6HHC

PO : 1.33x10° (91%)

1 %, 12 well palteE &H|gt &, ITS+ (insulin,

transferrine, selenium) premix, EGF, bFGF % Antibioti
c-AntimycoticE &Rot1] U=, 0I16t2 9572 HiXl EEF
”*E 2 A 1M CHAEZ 0 AE T 20N 2F5HRACH 2 4

T 0l ROCK Mol Ml Y-276325 =& 10#956#M, 10464
’éﬂf HH 2ot AL

1=, AL THOI 2212 BHXIOIA 2 SIIAIE
SA AHE 2F0tD, O ZMUE T 1 WXl & 50 L}E}LH?*,\
Ct.

1 WX S 5222H & &= As Hiet 20[, 952 HiXIS

M199/F-12, MEM-alpha, DMEM L/G, DMEM H/G, MCDB
131, IMDM, DMEM/F-12, RPMI 1640, MCDB 153 =0l M,
M199/F128i XI, MEM-alphatii XI, DMEM L/G, DMEM H/G,
MCDB 1318 Xl & IMEMBHXIOIA 2 EJIMES 28t 5

) T
A0l JHsB S ol & £ UACH

Jdeld, €0l ROCK Mol Mol &sut StHA S, CHEZ 1t
HI WG ROCK Mol ME & =ot= M 99/F12HHII, MEM-al
phati x|, DMEM L/G, DMEM H/G, MCDB 1318iX| £ IMEM
BHXIOF 2 SIIMES S4 St £, 1 SHAE M19

9/F128iXI, MEM-alphati XIJt Jt& =8t SIS LIEHHRA

rw

o=
St

=
S
ol &

r testosterone was done about with 8 daytime hypoder
mic injection (2 mg / task) and the depilation the testin
g material was administered to 12 age female B6CBAF1
hybrid mice (female C57BL/6 male CBA) after doing the
induction.

The test group divided into 5 totals group like the next.
And 10 numbers the total 50 numbers per group was us
ed for the experiment.

[Test group]

1.Negative control group(saline)

2.Positive control group(3% Minoxidil)

3.Follicle stem cell single giving medication group
(hHFSC)

4.Adipose stem cell single giving medication group
(hASC)

5.Adipose stem cell / follicle stem cell coadministration
group(hASC/hHFSC)

Androgen injected hypodermic after the depilation
induction of the test substance dosage whether or not
for the examination period in the experimental animals.

The depilation state which processed
dihydrotestosterone called the androgen in the experim
ental animals or the testosterone and caused evaluate
d using the grading system (0-4 step the division (or c
ategory), refer to table 3) 2 weeks.
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ROCK Mol A2 s=0l [HE 2 SIIMES SA=5S 2010t Index Symptom
Jl 15K, ITS+ premix, EGF, bFGF 2 Antibiotic-Antimy 0 Depilation none

cotic2 %}—7<_>ro|. M199/F-12 HHXIOll Ol8t ==Y 2 ROCK 1 Inside regio scapularis(the intrascapular area)Hair loss
HEAHE BOISHO, AAIO 10N 2S5 24 S MES gy 2 The hairloss of about 1or
OF 5} O} 3 The hair loss of about 2ci

4

The hair loss more than 4c¢i

AAI0 L0l AFERE, M199/F-120ll ROCK X ol A After processing the particular alopecia could not be

10#956#ME &) P8P01 H Fet P1 24 EJIMEE, TrypL observed to 4 weeks. And the hair could become more

E-ExpressX 2l 5t0f 5|23t = 7.70 x 10° cellsE 2S5t 0, slender from 5 weeks in the dihydrotestosterone proces

6-well ZY0|EZ =H|5l0f 2 & 0ICH M199/F-12 2mI= = S group and the pinfeather and the depilated mode can

=590} be observed in the back region. In the testosterone pr
ocess group, the depilation was slower induced than th
e dihydrotestosterone process group and alopecia coul
d be observed from about 7 weeks after.

A1 HIEZ & 6-well ZI0IEN @SdtH EdI0IE St =, Therefore, the dihydrotestosterone process group
tHEZ= M8t 5012 20l ROCK MadH HI Y-27632E 2+2t 1 administered the testing material from 7 park. And the
OnM, 100nM, 1#956#M, 10#956#M, 100#956#M2| = testosterone process group administered the testing m
C2 HIIEIH PY SIIHEZZ U5 ME BH 2200 aterial from 9 park. The result was shown in the figures
CHURRIZ DE5IAD, ME 81 2, 3, 4, 5, 620 MIZ ARl 9 through 12.

DZ0s =6 2 = 70 LIEHHRICE. As shown in figures 9 and 10, in case of the
dihydrotestosterone process group, the depilation stat
e could observe that the depilation state of the group
administering testing material (the adipose stem cell sin
gleness, and the follicle stem cell singleness or the adip
ose stem cell / follicle stem cell coadministration) or th
e positive control (Minoxidil) from the test substance d
osage 1-2 weeks after was the state that was extraor
dinarily excellent than the negative control group. 8 pa
rk observation result after the test substance dosage i
nitiation, and the depilation restraint effect of the adip
ose stem cell singleness or the follicle stem cell single i
njection exhibit the positive control (Minoxidil) and the
depilation restraint effect equivalent and which is excel
lent in case of the adipose stem cell / follicle stem cell
coadministration group than the positive control group
as well as the negative control group.

T6 % T 70AM =5 = Hi2 20[, 100nM s& 0|5t Moreover, as shown in figures 11 and 12, the tendency
ROCK Mo MIE HMel&t & $E ROCK MAllMIE HM2I5tA &2 that the hair loss is improved in the group processing t
HIEO ZSANMEQ 2 X0|JF 22U, 1#956#M =& L= 1 estosterone from the test substance dosage initiation

0I|

O00#956H#MOI Al = Mo g/; 0l oéEI = 312 stolg x|6t 2 park in case of testing material treatment group (the

NEHSE0| YHLIH L 25 5= aﬂg 0l LIEtLI2 2, z22= adipose stem cell singleness, and the follicle stem cell s

O 2 ROCK MElHIC JIA Hiatxish =T = o 10#0564#Mo! INgleness or the adipose stem cell / follicle stem cell co

202 0I5 QL) administration) whereas the negative control group is t
he phase in which about depilation becomes severe are
shown. And in especially, 4 park after the test substan
ce dosage initiation, the mode in which the depilation i
ndex grade of the adipose stem cell / follicle stem cell
coadministration group showing the clear depilation dra
stically got better was observed. In 10 park after the t
est substance dosage initiation, the depilation restraint
effect by the adipose stem cell singleness and follicle s
tem cell singleness treatment showed to be vastly diffe
rent than the positive control (Minoxidil).

|'0II
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B Xl =

QU E)|MEZN ®&s B X
S0 QUE M199/F-12 BHXIO CHAIK JIE =4 U2 Al

ot= 3RE

HE==22Z ot1,

P =

To=

&0 M199/F-12 BHXIOl ITS+
& Itot:

k)

:(

?I5t0, AIS 0l & 0H

premix, EGF, bFGF % Antibiotic-AntimycoticE

MNESH BRE AETZ2Z OI0 2Y ZIINES SASE HI

1 oA CH.

AN 10N =S8t 24 EIMEE 2 U2 L AE20

AN HHGHO, 42 Cl= &, O SANMEBE 2FokAUCH

O ZWE & 80l LIEFLHACEH = 80IA & 4= Q= dHeF 20|
JIZE2 M199/F-12 UKl 82 XM 24 EIIMEE st

42, Y SIINEL SAE0 ';é?i% %EF OtLlct, EEHS

S0l AGHAH O %Lt O|01I BtSHOY, ITS+ premix, EGF, b

FGF 2 Antibiotic-AntimycoticE &
OlA BH2tEt B<0l=, E‘a* EPARN
Tl A= =0 OtLlet,

4-1: 0t

i

(@)

ct, Ololl ’“JPEI:

sSE=2

o HEHE

BHE ZAE

2 SIM=E

S

=

Nxe 2

Fé\_ M199/F-12 Bi Xl
=HoHH E&

= LIEFLRACE.

|88 €2 XI& invivo &9l

o
"

Therefore, when the obtained follicle stem cell was
used in the culture medium of the embodiment 1 it conf
irmed to be similar with the affirmation control group or
it was excellent the depilation lesion be interrupted or
cured. And it is suggestive that through the administra
tion of the follicular cell in which this result has the exc
ellent reproductive integrity of the present invention th
e effective curing of the corresponding disease is possi
ble.

4- 2: the confirmation of the treatment of fallen hair
effect according to the stem cell parallel use.

The separation and acquisition as to the adipose stem
cell, of the originated was very facilitated to the adipo
se tissue. And the method for increasing and maintainin
g was widely known. And in order to ascertain the effe
ct in case of using jointly with the follicle stem cell in w
hich the acquisition was not a bit facilitated and using i
n the treatment of the depilation disease the lower par
t experiment was performed.

The therapeutic effect was confirmed as the method of

2tst the embodiment 4-1 after inducing the depilation disea

se through the mouse. The dihydrotestosterone the cle
ar depilation mode could be observed in 12 age female

B6CBAF1 hybrid mice (female C57BL/6 male CBA) in 6 d
aytime hypodermic injection (2 mg/day) one result, and
both sides thigh area and plagula site.

Thus, the adipose stem cell and follicle stem cell were
by turns administered to the side thigh area 3-4 with
(adipose stem cell 1 time + follicle stem cell 1 time / 1
week) total 6 daytime as long as it was the depilated a
rea. The android type hormone was hypodermic injecte
d everyday in the experimental animals thereafter even
while the observation was continued. The photograph
of the mouse administered with 6 daytime was filmed a
nd the photograph showed for fig. 13.

As shown in Figure 13, the mode in which one part hair
grew in the unaided eye examination result, and the pla
gula depilated area could be observed after the stem ¢
ell administration 1 week the recovery mode was insigni
ficant in the site or the other depilated area administeri
ng the cell but but the mode in which the hair more gre
w in the plagula depilated area could be observed after
the stem cell administration 2 week in the observation.
And the depilation of any more was not proceded in bo
th sides thigh area and the treatment of the depilation
disease could be confirmed.

When the adipose stem cell in which the separation
and acquisition were more easy was used jointly with t
he follicle stem cell and it used in the treatment in cas
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2 2H0UA iefet 24 =D IHI_ Ol=ot0 Ml LHOIA &
HNE2 s2He2 €2 XS0t H=X 04—‘?’—% tOI5HD] 2150
ZEIINEE 085t 22 ilég AN E o

- T

A0 10N =S8t 29 SIIHMEE 5958 €2 Ss= 2

2l Androchronogecetic alopecia(B6CBAF1/j) OtRA0 &
OlotRACH £&, 20 &AMIcHH =, 122 female B6CBAF1
hybrid mice (female C57BL/6 male CBA)0ll dihydrotesto
sterone2 62t L testosteroneS 832t TIGH FAF (2
mg/g) ol E2E S2s = AESES FHOILH

NEZS 023 20l E5H 222 LI+220, 22 10 0
2I4 £ 50 0j2I2 A0 0IR3ICH
[AlE2]

2. ZHEHE (3% Minoxidil)

3. RQYEINE &S E0{2 (hHFSC)

-

4. NLEIINE &= EHZ (hASC)

AES20 24 s =220 UG0S ZHAEAHE
(dihydrotestosterone) £= HAEAHIE (testosterone)
= Xclot #ge €2 &El= grading system (0-4HH 2
T2, H3 FX)S AIB0IH 2= 2tA 22 EIIGHRULCH.

Helst F 40 K= SUE 22842 2E8E
5 £H dihydrotestosterone X 2lZ 0l M 20|
S

SRR S8 L €2 He dos H2EE

stosterone X2lZ0 A= dihydrotestosteron 1E|
ChERIEA SEDH & 7F 0|F22H 2284 % 2HES

e of the depilation disease in which it was necessary to
have many stem cell of the amount it confirmed to be s
imilar with the case of administering only the follicle ste
m cell or it was excellent the depilation lesion be interr

upted or cured. And when it uses jointly with the follicu
lar cell in which this result has the excellent reproducti

ve integrity of the present invention and the adipose st
em cell is administered it is suggestive that the effectiv
e curing of the corresponding disease is possible.

The specific part of the invention content was
particularly described to the or more. And the or more
has to a person skilled in the art of the relevant industr
y. It is the embodiment which this concrete technology
only does with desirable. And it will be clear that the s
cope of the present invention is not limited by this. Th
erefore, it is defined with claims and their equivalent in
which the substantial range of the present invention is
attached.
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MetA, CISHOIEZHAEAHE M2 2 7FXRH AE=S
2E FOHoOIA2H, HAEAHE MelzZ=2 9FX2H AME=
22 22 SOOI O ZUHE £ 9 WA & 1201 LHEHLHR
Ct

T 9 S 100N & = A= Hiet 20l, CISHIEZ2HAEA
HE XMclzZ2l 22, AI822 T0 1-25 =2H AIE=22
(NSEINE SH=, ZEEINE &S E= NSESIME/2
EIINE EEFH) L= ddUHEZ(Minoxidil)S S0 &t =

O €E MHI SHdUEZEU ESol ¥SE AHYsS 2E
g2 ARULH AES2E T Al =8 =Xt 2E 2, AY
SINE H= L= LESIIMHE &= S0 €2 AH s
= LdUHE(Minoxidi)2t SSoIRA2H NI NME/ZEE
JNE EE T2 32 sdlixzZ2 =28 28Uz =220
T Yot €2 AN S LHEFLHRUACH

ot =11 & T 1200M & == A= Bi2 20l, HAEAHE
S XMl A80AME A8ESd & A 2=X2EH SEUX
o2 €2 0 okl 24l toh IS =2 XXz (X

LEIME &=, DEEINME &= £= NSSIAME/2E
Ol = 2

r

ZIHNE HEBSM)O B2 92 SA0| SHE S HES LIE
WO, S5l AIBSE S0 WAl S ATHUNE S8 22
S UYH UYEIMI/ZLEINHNE HE EH20 €2 &
ST 225 A QM0 BHJL. ANESE S

0f WAl 510 FXOAE NLBINE S L QLUEIHE
S= MII0) olFt £ oK 530 LA O E (Minoxidil) 2 Ch

ASEHS LEHHACH

OlZ M, &AI0l 12 HIXIOIA =S8t 2 STIMEE 0|82
LAl E2E 30l MAIE
OIGIA MO, Olefet Zits = 2o FoH

AAI0 4-10] HBOZ OIRAE Sol0 &€R2EEES REsHE
O Xs S0t E0I6tRUCH. 1238 female B6CBAF1 hybrid
mice (female C5 male CBA)0ll dihydrotestosteron
es 62t Ilot = mg/day) St &2, 24X Sl 2
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> W
n = r

Ol0l E222el & & 5{HX [0l \IYSOIME 2=
4 24 O

N )

IHEE 3-42 A2 HAO0MH (ANESJIME 138 + 2
SEIJINE 13 / 154) S 62 SOHOIALH AESE T
JIFR O 0I= 2E0| AlSst=E S¢UE HE S48 s2
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