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< SUMMARY >

FZW3 D-02

Purpose&
Contents

Alopecia is not a life-threatening disease. Therefore, it is inappropriate to take
the risk of side effects by taking medications for hair growth. As a result
there is active research on searching for safe and effective remedies from
natural ingredients for hair growth. In this study, extracted fractions inducing
beta-catenin signaling activity were selected from natural herbal medicine
ingredients safe to be used as food. The purpose of this study was to select
candidate ingredients and develop a hair growth enhancing product with the
goal of obtaining scientific data up to preclinical study to commercialize
functional skincare product for hair growth.

0 Establishment of manufacturing process (pilot) and production for skin
penetrating stimulation enhancer

0 Utility patent and journal publication (for scientific evidence) of the
developed product

O Establishment of quality control standard and standardization (research on
material property) of the developed product

O Efficacy evaluation, formulation selection, and stability data (for regulatory
documents) of sample product

O Non-clinical efficacy and toxicity studies (sufficient preliminary data for
future clinical efficacy studies)

Results

Ingredients allowed as food ingredient were searched, and 211 candidates of
herbal medicine ingredients were screened and extracted for evaluation. To
evaluate the efficacy of the screened ingredients, efficacy evaluation of Wnt/
b-catenin signaling activation and 5a-reductase inhibition were studied in vitro.
Ingredients with superior efficacy were selected, and related reference and
patents were reviewed to select 4 candidates with higher potential for
development of hair growth enhancing material (Agastachis Herba, Eucommiae
Cortex, Rhei Rhizoma, Nardostachyos Rhizoma).




Results

1. Establishment of quality control standard and standardization
(1) Selection of herbal medicine ingredient / sample preparation for in vitro
efficacy evaluation
- Screening and selection of herbal medicine ingredients based on the
ingredients allowed to be used as food and other quasi-drugs for alopecia
prevention
- Establishment and evaluation of Wnt/B-catenin signaling activity stimulation
enhancement
- Establishment and evaluation of 5a reductase inhibition activity
- Selection of 4 herbal medicine ingredients with high potential for
development (Agastachis Herba, Eucommiae Cortex, Rhei Rhizoma, and
Nardostachyos Rhizoma)
- Final selection of Rhei Rhizoma and Nardostachyos Rhizoma for production
of sample products after evaluating the extracts and fractions of 4 herbal
medicine ingredients by in vitro and in vivo studies

(2) Sample product commercialization and development of utilization
technology
Establishment of optimal extraction conditions for mixed extract of Rhei

Rhizoma and Nardostachyos Rhizoma.

- Scale-up production of the mixed extract of Rhei Rhizoma and
Nardostachyos Rhizoma

- Establishment of quality control standards for the mixed extract of Rhei
Rhizoma and Nardostaachyos Rhizoma

- Establishment of optimal conditions for the best color, odor, and
transparency with low precipitation

- Design for easy use in liquid form by spraying on the scalp

2. Formulation selection and stability data of sample product (regulatory
documents)
(1) Preparation of CMC documents for product development
- Preparation of documents for safety and efficacy evaluation based on
‘Regulation on registration, evaluation, and approval of quasi-drug products’
- Preparation of documents for ingredient and finished product about
physicochemistry, manufacturing documents, establishment of specifications
and safety control




Results

(2) CMC Package for product development

- Manufacture of sample product and implementation of skin sensitization test
and toxicity test

- Establishment of Specifications for quality control and stability of ingredient
and finished product

- Establishment of manufacturing process, selection of marker compounds,
analytical method validation, specifications, and stability study

(3) Stability study of ingredient and finished product

- Stability test of real-time condition (25+5°C, 60+5% RH) and accelerated
condition (40+5°C, 75+5% RH)

- No significant change in marker compounds in the ingredient (up to 15
months) and the finished product (up to 6 months)

- Establishment of storage condition and expiry of the ingredient and the
finished product from the stability study database

3. Completion of non-clinical efficacy and toxicity studies

(1) Preliminary efficacy study for trandermal absorption candidate formulation
- Evaluation of 1% and 2" efficacy pre-test on animals (rodents) with single
or mixed extracts of Agastachis Herba, Eucommiae Cortex, Rhei Rhizoma,
and Nardostachyos Rhizoma
- Selection of final ingredients of Rhei Rhizoma and Nardostachyos Rhizoma
with highest efficacy on hair growth efficacy testing

(2) Non-clinical toxicity study

- Completion of single-dose toxicity study with transdermal administration on
SD-Rat

- Completion of 2-week repeated-dose toxicity study (DRF) with transdermal
administration on SD-Rat

- Completion of local toxicity study — eye irritation test

- Completion of local toxicity study — skin irritation test

- Completion of 4-week repeated-dose toxicity study and 2-week recovery
study on SD-Rat

- Completion of skin sensitization test (Buehler method) on Hartley guine pigs

- Completion of bacterial reverse mutation test

- Completion of chromosomal aberration test on mammalian cultured cells

- Completion of pre-clinical study




Results

4. Skin penetrating stimulation enhancer
(1) Manufacture and property study of skin penetrating stimulation conjugate
enhancer
- Establishment of manufacturing line of conjugate enhancer for increased
transdermal penetrating rate

Development of conjugate enhancer of chitooligosaccharide (COD, ferulic
acid, and fatty acid (COS-phenol- fatty acid)
- Establishment of qualitative and quantitative analytical methods

Evaluation of physical property by transdermal penetrating test

Evaluation of antibiotic effects of the compounds in conjugation enhancer

(2) Property study of enhancer

- Evaluation of conjugate enhancer, chitooligosaccharide (COS) - fatty acid
(PUFA)

- Evaluation of conjugate enhancer, chitooligosaccharide (COS) - ferulic
compound (OA) - fatty acid (PUFA)

- Evaluation of optical absorption of final conjugation enhancer

(3) Establishment of manufacturing process of conjugate enhancer

- Establishment of manufacturing process of conjugation enhancer by
manufacturing threesome by adding chitooligosaccharide (COS) to twosome
of ferulic acid and fatty acid with high antioxidant activity

Confirmation of conjugation by HPLC-RP analysis of each procedure

Manufacture and evaluation of ferulic acid-fatty acid (twosome)
Manufacture and evaluation of chitooligosaccharide-ferulic acid-fatty acid

(threesome)

Purification of chitooligosaccharide-ferulic acid-fatty acid (threesome)

(4) Formulation study of trandermal absorption of mixed extract of herbal
medicine
Establishment of the concentration of the mixed extract of Rhei Rhizoma

and Nardostachyos Rhizoma and the concentration of ethanol

Formulation and evaluation by matrix

Evaluation of other hair growth enhancing compounds and spray pattern
- Evaluation of odor masking from sensory evaluation of menthol and other
flavoring additives.




(5) Registration of enhancer material (technology) in INCI

- Registration of INCI name (Hydrolyzed Chitosan Ferulyl Linoleate) and trade
name (NE-201) in PCPC(personal care products council)

- Easy searching by registering in the International Cosmetic Ingredient
Dictionary and Hand book, wINCI (web-based Dictionary wINCI), INFOBASE

Results (the Council's On-Line INFOBASE)

5. Utility patent application and journal publication of developed material

- Patent : 7 Applications, 1 registration

- Publication : 2 publications in process

- Advertisement : 3 presentations at conferences

[Application plan]

- Manufacture and efficacy study of non-toxic (low toxic) functional herbal
medicine extract for prevention of alopecia for new product development,
mass production, efficacy and toxicity data

- Commercialization of functional ingredient for prevention of alopecia

- Increased sales from high added value functional ingredient and its
finished product

- Technology development and technology application of transdermal
absorption enhancer

- Increased transdermal penetration efficacy and hair growth product
competitiveness

Expected

Contribution

[Expected outcome]

1. Technological outcome

- Natural herbal extract for prevention of alopecia through increased
transdermal absorption

- Core technological development and commercialization based on natural
herbal extract based on the mechanism of alopecia inhibition

- Increased transdermal delivery efficacy
- Expanded usage in cosmetics and pharmaceutical industry

- Provision of reference for IND of quasi-drugs based on reliable toxicity
studies prior to clinical studies




Expected
Contribution

2. Economic and Industrial outcome

- Economic, high added value product and foreign currency profit model

- Increased agricultural income for high quality domestic herbal medicine

supply and cultivation

Keywords

Prevention of .
) hair growth
alopecia

Signaling
activation of
beta-catenin

Functional
skincare

Herbal medicine
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4719 a8e s19 Fg&EEd DBA  Ale]dxtho]d E(science-direct) ol A (hair
loss)2} F718 AMAE FALE grniole] BEE=FE FAHE AR A5 FAE B
H ognel 23E AA oA Be AFF JPFHI S-S FAE AAFEE}
ZHIY Asdg #dY A= AEFo2 FUst S &9l

O 71& 2] 200, AdsdE 3 =A%

9 54E BHAA FAZA m= FDAVE 34 Qe FEAE "5 w5t Propecia

Ak
oF it EE Minoxidile]l = AA= AFA HIdS A5A I8 A= 189t
A7 el BT A FARoR yed EREI e AAFoer FUb RS
HEH AtE Y. 53] vFo Hl2s AFoeze vmAEo] 7Y

nsAE AAE 2% 2 5% SAAZ AEENer mdd a3E Zider] M=
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(immortalized dermal papilla celD®] 213} ALP &A4& ZUAHSH ol#I} AFL HF
A8 FHCSBL/O)NA TR &3 a3 2 YEGS

o2 EAR 3= Polygonum multiflorum (3H-L2) FE2ES 7|9 5L F/72 Ad & F
v R =339 S W Shh(Sonic hedgehog)Q} beta-catenin®] % =d Hz2ES S &
2 ARE fEIOT REEYSY. sFres TP AEHoE dRE A{EE £ER

AHgEo] & AR Aok,

H FAdx +d (epilepsy) ¥ &% (bipolar disorders) X EAE AHEo &
valproic acid (VPA, histone deacetylase inhibitor)e 2 7Re] AlZdg AA, =, PKC,
ERK, Wnt/g-catenin Fol #oidtes oz deizlg. EdRe] w=2w <z dermal
papilla cell& ©]-&% VPAS &m £ aFAFPe4 Wnt/g-catenin signalinge] &4 3}
HRA3 FAlol ALP (alkaline phosphatase)e] @& #o] Frhgo] FAFUS. ©ol= ALP &
dF 7t AolA Wnt/g-catenin ASHLA AV E&HTh= ofvlolw 1 AFHEA
dermal papilla celld] A&S B3l ERAdFo] FHXHE Ao= #ddg. A ALPE
human dermal papillar cell®] A A ulAZA B1Ee>.

Hair loss = AH S st d3o] ojyez Wu=z oA B28S o] 7H31HA




Aol AAN g wekd HZel: kiAol HuH T RANE /NT F JE
AAE oY BRI 24 G L] S TR AYH T UL
MEALY A TS BEAR $AWe uF mte] Aol (propecia) AF

S,
'IZI

finasteride &4d-& st=d °o|& Type

testosterone©] DHT (dihydrotestosterone)©. 2 A 3te+=

Kumar S 934 &&

Carthamus tinctorius L (&3},
gooseberry)® A X = Phyllanthus emblica L. (A 7k 1831

I 5q-reductasee] JAAZA Z-&31H 21]141-4
N & Z T Naphatsorn
g <Yt T2 g(indian

Alpinia galanga Swartz

Z=43g

(AF7d) & ASHoE W AoA Bo] AEHE T4 7HA AEFEE E°| Sa
-reductase AAEFHE 7HA A A& BE o5 A HiustH P
T8 AT AF
=
|
-
Fﬁﬁbﬂim
o i
2 H Ao} (gk= MSD)
o]|#d HAE9 54 -reductase AAEHAE HAE AZoZ /I3 AlF ZAHE b Zo|ATt
AZE 29wy B-83)= Serenoa repens (Saba] serrutala) =% (saw palmetto & oFAFUH)
o] Ed olt UAETIHAY MAE AXH EF3Ho Permixon® e AEFCE AP AH]
dF AFEde=E v FY

T A AFe F2E AR

(swelling of the hps, tongue, face, throat)
@ Fr#7] (hives), 7}#¥-2= (itching)
@ ZTEFI (difficulty breathing)

@ Hel7F 9183 =2 (lightheadedness)

Fy)utH (flaking of the scalp)

miqg I 23| Ao}
O d<, 9, = 7T O &A1 34 A<, 3, ¢4, 5 BF

® E723% A% (irregular heartbeat) discharge)

©® oAAHe (dizziness), 7F&%% (chest @ w71%A (mpotence), A4 75 (oss
pain), ¥% (headache) of interest in sex)

@ Z4b (redness), 74 (dryness) @ ojx#H= (Dizziness), T% (headache),

T
(swelling of the lips, tongue, face,
throat), F+=27] (hives)

@ A g 4 % T (breast

o
lumps), &% (pain), &5 ¥HIE (nipple

& (runny nose), 3% #3 (skin rash)
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1-3. |74 H9

A=t ATNEe 5% ATNEe Y&
AopAF A AAIAS 2 A5 A Akd B EF FHSHA
T % A5
Ad-F=/&iE FEEEY T B/MAER | - AGRHAEGY VEHE8 A 1435
Az gl A A
- 2R AEEFESFATEEAD oA #7118 &8 F5 9 4
=
R EE S A#@WA(enhancer) Al | - ABAF=A ALY AW ATFH
15 Z7= F8HGcale-up) B A AF Al AT BIHE AsFaol AEg
e Z=H7} TR AikE i
T ddA e BHAT T FEAERS ] ARTAHNY A
-INCI (=5A18EFd55) A =7 #d gF7 2 571
- DPC (Dermal papilla cell) culture 2 % | - DPC cell line X 2 Alxzujef Ay
7t #9/4%: Wnt/beta-catenin | FFEE P EF A HLA.
canonical pathway &4<12 & (1€ | beta-catenin ASA A S =DM
7))
- 5- ¢ -reductase inhibition assay <4 A | - @2 3#¥ signaling pathway #4&
of A AR END) 3 W7IYE AT
cAAE S AR AAERAA AF | - PUFA A4ke] A7 2849 Al
AT % duagiy FEA 2 SHRAAFY aYHEA
AN EEEd 2 R S EE A AFaAY A8
. A St By gl 855 =9
LZ;:L CFEA N A kA Trol=iRld wE | - xE3ME AIFEHY oASIY ER
T BEEEAY AYEAD) ate] hE FEEY A WY
- A Z7) CMC (Chemistry, manufacture | - 2 2Fx] A E&| 715 AR A2 o wh
and control) A& H] 2 A8 g 7)A A2 4]
- AFEAE ALl F-=(pilot) - A 233 pilot AHIEY
-HIY g RelA] aYAIY 4 - 2R EYAIY HalA filing
-GLP =AAIYE (E3)9st, 457 ®¥EAH | - SA4AFE dHH A filing
v, 71, v RA=, 9 52AA)
32 | - ZAAYE AR A
W | - AAE A B2 (EEA9E9) - AlF A" HIE S potency test=

- A&7 CMC (Chemistry, Manufacture

and control) A&

T AYA PR FY9H

- Azl 3712 =43}

(regulatory affairs §5-)




2. 7Ue] ZleAd d3

FTWHE D-04

2-1L I €= A =2 2 4R34

O = €2A% #5= 20129 3zddE dAsta o &% A&EHo = AAste] 2017
Z7kete] 30%9] AAS olE AoE = (ofAo}AA

Hol ‘gErAZ’ o xdate= 2009 7
0 2= A $& H2 503 248% S7bsh9l 20059 1029 Avje] @m mns
2009 1539 o= 50% 7t

O A& dgdi= A2 voby A4 1582 F 20~-30t) 2 Z3=te] nlgo] 83 80007 2
2 AA9 48.4%F A

RS HER AR DX BB ceaw 1 B
| oixt
20
181,707
60,481 166,630 170,089 -
15 1-:5 543 = = E T
10 I
5
¥ |
. ] L 9 y ey y
20054 200643 2007 20083 200943
99 Ay 9w A o A4RE A8 84 A (34 FUNALRITD)

2-2. 3¢ BEAZS 72 3 A

T & Ao AR o & AT B
. 20121 4300912 (629, &z

= 2005 40-50°] %

~ 20101 20091 93 |

=

2006 1004} <9<k 2008 1409 #IHFFTFHELEATD)

20153 8439 &
20103 676 & , ,
=24 . . (Dow Corning/hair care)
(Dow Corning/hair care) ,
20143 476<E (Datamonitor)




O =9 gndw AF53F
grojzel AAd AEFoEE FY AA 533 §-AFSA Nutritional dietary supplement
Aoz 28l F axgRloA] Al Fo] =il 5

(] Porcerin A&

T VAR FAE e AFolH ATFFAR Fy 2d A

Ty A# Tx3l= topical solution® E HEE FAFE. B AEFo gn
ZR3 JFFFI FAlo A3 DHT (dihydrotestosterone) A4S < A3}
azelaic acid, vitamin B6<} o}d(zinc) Sol H=o AL DHTAHAHS AASI= saw

palmettoZ} FAR O 2 3 AFog IANEY Bz AE

[ Profollica activator gel Al

B AEFS Aol AFA 183 topical geld] MERZ FAEHO Qe AFE 3 F A
Fo R el topical gel AFS EX3L EXHFE FFAE 583 AHEHY. 7E
2 2FFE T3 1)z(sebum)E A ASIH £Z3 F3)o Gingko Biloba(28dF=E) and
Panax Ginseng(QI3+EE) ¢ =ZFddA AL "AA Hoz =2 7| AEOEE
Arginine, Acetyl Tyrosine, Arctium Majus Root Extract, Kigelia Africana Fruit Extract2 % 3
geo] o ol HAEES FydA DHT A4ES A%

b
t

[0 AF &g oz droito T&o] He el FEEES 23 2+

(D Saw Palmetto (FoFAFE &) : dihydrotestosterone (DHT) 4343 & Al

@ Beta Sitosterol : testosterone =85 <A

@ Copper : o3 gEo] REAER XS ASetn e A5 WA

@ Zinc : 78 A 71573, 53] HlErR B6et ¥4 #-83te] DHT AA8-& JAT
© B-vitamins : B HIEMNlS 2bAdAE AE. Bl, BS, Pyridoxine, B6, B9, B12.

[J DHT A4 A 7'se = HA4Eo] =84 AFE2 t=H 2+

Serenoa repens Sabal serrutala (Saw palmetto)

[] Permixon saw palmettoS FYUEZ A3l tjxoA A3HE5S A DHT AAHGA
7164 AFEoE #AuE e AFE
A. B. C
. [T
Permixn KOME pr ;
§ T TACENAN oy ' pa
e b
‘j “‘ f‘ riliﬁl']" - ;.-.}‘
o i, pr i
. . ] A A OTCE Fvj= =
Pygeum africanum Hypoxis rooper o

olefxz oz 3yt AE




3. 475 e R A

FTWHE D-05

3-1. FE AR B AL TR (FEE) ES

7). 42 7154 TR A4 2@ 2 HF

1) 4= 71548 FRAG 2389

a 7
oF uHZbXt dIXL Hij@m SEZ, KX ofF, AXL], f7|Xho] ¥=me a¥E 712

=
$4e wolt Aok 2AHHOR M H3

| £ 8Z0| MO (83, IS, ZEE, AMXL
R|g, A, B, 0 ol2ow 7 aAel U B 2L 53714 AED T FF AL
sAol we FRAGS JAFE s AF 450 U8 J5M TH WAN @ £,
he, Z38HE MHshse.

|
E it
fr
i

2 20052 FEUEY 30| 8 FEE/AEHE HE

1%} in vitre B2} (Wint/beta-catenin HZ R HT)

2%} in witre ®7} (Sa-Reductase 21H])




NO.

NO.

Name

NO.

)

s
ol ot

19
2t

14
(
4

o
Oy

o

o

=22 2 2 1212
i

1=7
e 2 o b oo et oo ofy N

EE
ry

101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

Al o]
W0l g] &
&1k
olF
off 3
OFTE-
FA
A=
A4+
o] g A
o] 3=
A

=B

0 glo o Ho Jo
off P ol T )y
o

151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.

B R

ojo]4l

o] 537 2

o|dZ
o7 %

SEES
=
A2
A 27
Ao
2l
427
P
Ao
Ao}
B4
275
Zol
=% 3L
==
Az
A2
A
A%
AauE
A7
Az
o) 2}
A%
A}

HEF

2t 4

NE o
e 2

I N e o B B B o

N B kI ooft ot
(0B of Tl off

o ot L b 1 i

o N, N
= r
2L

[S]
ST

201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.




Obh &4%71& ANE A=

21150 sk ofgo} e FAHORE FE2ES LR, total crude extract= = $H
2 A5+ Wnt/beta-catenin A& @4 71E &3 2 24 Ueue s st
Z+Zy  hexane, ethylacetate, dichloromethane % n-butanol #3I&=& A|F3HoH,
Wnt/beta-catenin A& &4 H7}¢} 5¢ -reductase inhibition BAH7}S FrlF o2 A A&}
o 7}V RIS AHC] - AkaAE AEEA S

Fiz

i

NE

g= Az 34

o

d FEE A=

9.
[ﬂ‘ﬂ* ohf B 20 g] + [ Methanol 250 mL } [ Total crude extract ]

5% A 7H
.I,ss_sc,zlu _}
2RaE [thytacetate | «—

[Lrsutanel Je—

L J

[ Total crude extract ]

— [ Dichleromethane ]

h FRA} 12 234

O F8 ANET 2 == 4F

¥ APTOEA dWFoE Wnt A5 HY AAE 243 AP ¢ Lithium

chloride (e]s} LiCDet Valproic acidE ©o]&3sted EAHE AISIPn, A3 4

Dual-Luciferase Assay System (Promega, USA)9] %+ WHUIZ lysis |4 SHEE SA3}

9518 Renilla luciferase 4 =+ transfection efficiencyS normalization 7] & AF&-% <A
. TOP/renilla &4 %= HW|E FOP/renilla &A% H|Z Yir & MeOH 237 @S 1= A

$laa] 4T)E <l TOPFOP A% HE 7398

l

9. 44 AP Lithium chloride (o]s} LiCD) 2 Valproic acide] EA4H 7 5= &9l
* +*
= a
H
]
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i
2
=
! I
S g g - = 0
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A e e a2
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(th A FrRAYF 83 2574

No. Ay ofy LI Bl 1L

1 A Cornus officinalis

2 e Portulaca oleracea E3 34799 mF 24101
3 stz Prunella vulgaris 7E 271219

4 23k Teucrium veronicoides E3 14%, A 1a%®
5 = Eucommia ulmoides E3 14AY

6 gl 53] Morus alba E3 149, 724 1A%, 9 14
7 H| 2} 4 Eriobotrya japonica

8 oJolel Coix lacryma-jobi 2y 1749

9 1 Curcuma longa E3 27499 7d 1417
10 - o3yUFA  Ginkgo biloba E3 2B 7y 140
11 Zhoj Adenophora triphylla

12 AAGE Agrimonia pilosa E3 1%

13 S Styphnolobium japonicum

14 A Benincasa cerifera

15 =) & Rehmannia glutinosa E3) 27192 7g 149 9 24%
16 A7 Zingiber officinale 23 149, 2 392
17 =3 Citrus unshiu Markovich

18 o 3 Rheum rhabarbarum Es 14%, A 19
19 KA Euphorbia kansui

20 ARk} Torilis japonica E3 1aA%®

21 7+ 43F Nardostachys chinensis E3 1A%

22 Q. F Lindera aggregata

23 Ll PA Sy Bombyx mori

24 QI &2} Areca catechu

25 Aol Fritillaria thunbergii

26 SR Fallopia japonica

27 Z}7 2} Plantago ovata

28 T Momordica charantia

29 AR5 Nelumbo nucifera

30 e Lycium barbarum EF AP 235 149

O Wnt/ B -catenin A& % =3 &4}

FRAY 201%F F H

Wnt/beta-catenin A& &

He Hol: ZHMO 10

B
[>
K
i)
ol

oM 1

AEE 30FY FRAGS e
s MIASE F va g $5H
, o, MALLE, WA, ¥

1
X}, 29, FI|FHE MEoIS.
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a9, 2R, AF, AR, 7714 Wit/ p-catenin A& FESX &4 AH 7t

ToRfFOP RS B
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b Valpeoa aoud

T w | o '.;

= = ot

W -

@ 5 a -reductase inhibition &A% 7}

Wnt/beta-catenin A% 5 £z &4 AF7FE Tl vadds F viud 7P ¢ 24e
Hole ZRACF 10F (e, Hlute, 5%, &5, ST, AAUE, W, wga), oo 7
7 Frel dso] A7E At F viwA &2 Wnt/beta-catenin 42l& F= 3 E4go] <l
B FRACk 8F AV, &Y A4S AL AE, 1A, 23, dishol diste] *Re a5H7F F
31l 5 ¢ -reductase inhibition activity (%) @475 PR 2.

O Az 538t 5a-reductase inhibition activity (%) HO|= Mek2 85 (83, A/HIE, &
ST, AMMXL X2 24, 23, g ol
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a9, M, wn, FE £F, eqY, FAUE, W4, NaA, ook T4 So

-reductase inhibition /4% 7}

[T ]
=]

Inhibition activity (3)

= ]

o 3 3
S P & ¥ %

L
5

a9, HAnlE, I3, s, AR A&, A7, 29, gi3e] 5e -reductase inhibition €4

37}

=L 2+3 A e Fatds

o
A

(=]

Inhibition activity (%)

5-a-reductase inhibition 2497}

Eh F= 7154 FE AdaA HFAA

F 18T 1 AN F 7HA In vitro ©/33 7} (Wnt/beta-catenin A1& FE=5F3 2
5 -reductase A &A) AHe} FHE T3 YR JIFAES T EEA ] ThsA
o] & dYUYLN 47 =HEY, £5, A5, dF)S 2T U™+
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Aok ol n vitro AH 7} A}

et In vitro /4% 7} A3 AoF In vitro 84 %7 A3}
W/ pP 52 W/ g 5a?
FNE - o 247} ! -
A3 o - A - H
NER " - W - -
=3F + - =] &} + ++
% : - A% - -
&3 - : oo I .
eaury - - T4 : -
SR - - 23 - -
43k + ++ o) 3 + ++

YW/ g: Wnt/ 5 -catenin % £ &4 7}

25 : 5a-Reductase inhibitor &4 #H7}

¥ 7)E W/ e top/ffop BAEHIZE2> x =21 Y W], () [/ x =22 A o, (++)
: 5a 2l % inhibition #te] 50> x =20 € W], (+) / x =50 & w], (++)

Q) d= 715 HF FEAY &4 A3

TRAF ~TgdolA HFHOE A 4T, TEF, I, T3) Y-S o] 831
HZ o Frol 7L N BRES Axsr] A& 4 Ao FE2EH BIEL A X3}
a1, in vitro (Wnt/beta-catenin 413 5= &2 &4 % 50 -reductase A &A) H71E F
ot YR Ve HE FEAAE AE5E S

Ob U GdP € 2 &

Lok
i
2,
Px

oF
A FHES THFTOWE o83 ¢d &3|A21 & 34iHHexane), ol € oA o] E(Ethyl
acetate), t]Z =2 Zd €(Dichloromethane) 1831 HFe+&(-Butano)Z z#H 2 £33 A %3
S At w55l 29 ES AFRI}AS
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a8, gdd@hHFE=/ £8= A

A

B
S

4% 24 22 (50 g)

e B =55
Water _, Hexane
| |
| Water Ethyl acetate
|
Water Dichloromethane
—

Water ' n-Butanol

d

D 1A SAA 228 2 BERY i viro BHF}

LA

@ Wnt/ #-catenin A% &

Ay

=7 &

ox

37t

bt

=ake ®whg-7)(anagen), ¥ 3 ~7](catagen), &A7](telogen)e] A% cycle2 Hol=d|, ol¢ #H
sle] Wnt/ 8 -catenin canonical pathway’} &= 71 A3 DAsHA4 @] o= AF
7F BaEo] 3. ol g AT Aol wet AoF LA F= L

Wnt/ g -catenin canonical pathway= Wnt ligand7} $1&Al g -catenine] &&= o] E}
ko] AAZE dojudA] gk Wb Wnt ligand7y EA8HA E1W g -catenino] ¢+ 315
QA F shel TCR4sh Agsted B faAe] AAS BARAAA B, o9 e
olgdtel Wnt 215 AP AAE BARA/E A BAL P Aot FE2EL 23
3171 918l A Wnt reporter 4 W AAE FHskA S

2

Wnt ligandell ¥+3-S Ro]= TOPFlash reporter vectors= Wnt A3 AZ AAY a9 HA
QIAFQl TCF47} A& 4 Y+ site’} A8t luciferase @FE 471 AALE, &, Wnt 215
A AAZ GHESFE =& BF A4S Hol=E AFHUen, FOPFlash control
vector= TOPFlash vector®} L3k F+xo]% TCF47} A¥st= site7t E9¥Ho] Ho] Wnt
ligand7} EAetAE &3-S HEA A AZEHAS. & 5&9 AJPSE H /A
=9 A o] A8E+ HEK 293T Ao A)x=%E Wnt reporter vectorE transfection
ko] Aok FEEo] 93 FAL EAsgoen transfection &S BASY] st pCMV
renilla vectorg ©]-&ste] A 2PS A3 A =
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3. The hair growth cycle and DKK-1 (A) % Wnt/ g8 -catenin canonical pathway (B)

A B
Absance of Ligand Prasence of Ligand
Frizaled ! Fiizded
xF .
.'r g L
[ B e
sh
; & 2
GHia a5K3 [l
& =
Fap
2 * m
UbiguBinslisn and Degradatian m
-l
\ T J.-" \ - J
', \ |
" el qwen o "l et e mcitinnd

HAF SERAY 43(MY, 5, T, 739 FEE 2 EI=E& Ud o= HEK-293T(Q]
b vjol A AN E)E o] 83 Wnt/ B-catenin AT ALY FE= FA L HrISIAS. ERToRE
= 2559 DMSOZ, dAURTOEANE Wnt AZHYE AAES SAIFAZG LA
= gEFEZol=LiChet ¥Z 24K Valproic acide Z+2F 50 u#M, 5 yMZ 3t A3}
AE AYP3HS. FAE Hrls AdlFQ TOPFOP A= H|E Fahe] 459 TRAYF
< vl Bk 5

I8, Wnt/ p-catenin A3 AY = &4 Hr} 71A

JBEE | 5-aR BMP
ITEIErsai'lernﬂe'- " DHT —=| DKK-1
TGF-b Wnt/b-catenin

~ B3~ TNF-a | | Signal Z= T ER
DI_'H_HIO'._Q “ Substance P [—+ IL-1
= ROS

F7MH=ZaE Wnt/b-catenin s
i ] # E | A5 4 “| Signal E7} g

@ 4F Aol = FE= H7t

452 Aol = F
AJeF =% control(F o
& gsdFe] 4 AS 45 SAFE7E Holwew, 4EFE control(FF<9)ll B3|
N
=

2.08) o) AT F=o =X
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a8, ZF N8 FRF¢ &3 AR (A9 50%0EE &3] AlE (B)Y Wnt/ g -catenin A&
2 X 84 vugrt
A. B.
B 3 -
8 5
CI i
5 1 =
Sokent SHMUC SIM OF - 3EE FE 53
alproic Sokent SOUMLIC Wk e
acid .._l
¥ 3, g, FFNH A& & FEES 0.02 mg/mL, Z5E¢S 0.2 mg/mLe] T== 48
hr E9oF A=) A &3 & Dual-LuciferaseE #4312
WD 4T ool EIE&E B7}
s, 5, FF 5o 4 29E (@4 JdHoMAH olE, HEEEME, K& B2
50 uxg/mL(in DMSO)e] v &2 x]g]3le] Wnt/beta—catenin A& AL F= AL &M 4
%, & gEF22WeDCM), ZE3Fe Fe&n-BuOH), #3Fe fIF= 2w a(DCMI F
Z9] diHHexane) #3 &4 TOP/FOP2] H]E-©°] DMSO control th®] 1.5 ~ 2.58f o4 &

dol S7Fs i+

B 3]
'1_'.‘
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@ 5 e -reductase inhibition &AH 7}

Abgre] Bbe If/3 By FU1E JHAD Jlo] ASHoE AR gehs WEg O
O ol mEe]l AR Aol Aoy A HW AAHo=Z milto] EAjsford

27} 3. DHT (Dihydrotestosterone)+= =
| DHTS} Agtsl] =ydo| H3rt A%
o] AR e B FHIL Hol @RI dojuA

o

5 a -Reductase= testosterone2 DHTZ A3tslE 8§42 ©@EZFE o] 5¢-Reductaseol] 23
HsHA AAE DHTZF £23 98-S 7] wiel o] §4F JAsts Ao & A7
FHHolg & F U5 o9 22 Y E o] &3t 5o -Reductasee] E4-E A A=
A EHAES T Y FEES 238493571 H&lA 5 e -Reductase inhibition &A1&
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2~ Wkgo] H Q3 phosphate buffer, NADPHE =% o33 34 ¥-& A7l % lipid F
<& T35t HPLCE &4 ®EZ 3 wbgEA] 83 ol testosterone ¥ =] HAS
woEH TH FZo| 5¢-Reductaseo] thet AA BF7} U=A ERlsts AF ol
o, Y3 A 220 injection HYSS &elstE WHE 2T S 2 & propyl-p-hydroxyben-

x3 HAEE &gk A3, 5e-Reductase #d & AME lysates= TE3F G4 4S5 o
7] et FHste] & 50 -Reductase &4 FAS Hoty A U= AHY 1ha
dojA &=
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=52 U
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NP 2o 5w 3y

Hair evele stages
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Eg7)ol oo F7|A By W=7} aw
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%—9— o Tigen WOamgem = Amigen
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RETFNA AA7|(anagen) 2o
=7 Ekor, RPAFAFGDHH
AYe? ST BGFEE 4%G2) 3t

of & W zlole ERIEHA &

5 Tefngen

BN
X

W Catagen

W Anagen

Gl G2 ]

D0, 3, 7 10, 13, 15¢ % 63] WstE A3t 0~4F o2 HF3lste] WEEZE AL
2) Rl F8 & IRE HFsto] HAE 94 <elol=g At d5aAe 2 5 Ao MEgsz a4

.

@ 2E

458, 25, B, 539 F=2E s In vitro, In vivo 4% 7} A3 95t F
THow Y B AFFe] BFFEE (Ot it EFFEE)S B A7 HF d5E A
Aot o, izt FE2E HF FE2AS 7] A3l FERE, FEAL E F23F
5 xddte e WstE B, HFY FE2A AARE AAH SHH 284
ZHES A nEste] FEEAS

O dBef ZR
@ (AR

o] ¢ke =38} Rheum undulaum L.(v}T)Z3} Polygenaceae)e] ¥e]Z7| 24 ¥y ZE7]S 1
g2 = A4S ZholH BdS gAY B U2 V22 XPEH‘/} MEE z2fo &

=
2 7. o] of& MyEr|E Uty IFA o= 1 fﬂﬂﬁ? 22 ¢gton kAo A
A& 3~10 cm, T4 5~30 mm ©]aL 7}= AL A YFAolH, AE 1~3 cm, Zo] 5~8
cmoly W2 AZ2 ZAF AE Y. o] ¢k %“/‘rfﬂ M ~3dMola S I
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A, #a A2 BEET)de 77 deollen, v i A~ o g e W
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st BFe HWA st AR AEH. o] oFo] FAHECSEE deoxonarquinol A, narchinol
A, nardosinonic acid ¥ nardostachin 52| monoterpenoid®<} kanshone A, B, C, D ¥ E &
th= 9] sesquiterpenoidsi A EE0] FHEo] AL

o]
=]

_30_




o Vool N ol
r ' 1 E EETE
™ ;Of mwo ] _ZT.: _ ‘I,” =n
m N ) oy & @ N X o AR
o M Bo of o il OO g3 S
B = N - T3 L5 A N
~ % ¥ of N8
E M ,me_ &o Mm_l_v O_E mh_A EW O_
= E oo . N oo T gy B3
= N g % O e
> PR ® o 8
= N ool N oo o
X T oo -
i B o PR . = oo 20 o
iy ﬁeﬂ_.m_r,_o_a 2w ﬂoﬂu9.ﬂomw
g TETI - o T L
2 =T " oK R
= N N o ot =
o e T g ﬂ_urmefo_amo
) o = B < Wy _mﬁ " wﬁ
¥ o HE § & ¢ & 4 o i B
T mo g : = 3 o e
| o ey Ho - & o o ma N
) | &
= o 3 g Wuﬁ uw T w0 T
5 o © ooy . o o) 9 oy
= o S o N o1 W T o
K SRR o A o
o N S| s < w2 do A
~ 5 = E_E = =) — = AT _ -
p R < L A
Jo of ™ _ = g N T
| . P oW 3N N O e % ™ I E L
ﬂv_AH ﬂ_ﬁu N ﬂ_—HI - _z_l Lo < o C ,.# m Q 0 dl
o B o ™
- _dev%% il T G g g
BoooR o T g ) 813 2 e HgmN R
T = X piUw i I R AT S
:v._Mo K ~ ‘%_._ ™ <) N —_ = < o= oK TN
< . gl s X 1BV I < [ o T
X bl M SR>~ N o) IS e KD W
I N o} oy 3 = e M S i S ST (SO
o’ =~ A~ <4 i "~ N o N o K W R T T =
. - S TR el o dm o M
X W N <o P g, e a AR A Ao = fo B B W0
i B L SR _% SR Ny oy W oo F
O ©® HFHASFME  H ® AT Mo

_31_




1]
(3
-
& 4
LR
¢
1 g
g
£ o
Wi
it
L hl._
]
B 49 B -
(%) B4 %
Pl 8 %
| = =3
| S B
S| = g
| =
S| = g
M /= =
_ o TV o
W A e AR
_z_.al 2\
_z_:

% 238 Az2H g9aH

@ H

Fel BAZAQ] Ae aHs] FEATE 24

NAEE Hus

=
[}

Zhell weh =58(%)

=
[€)

Azbe)

—_
o

Ki

kio
2

T

oln

1o

ml
Tor
ol

Kd

9] Scale-up A4*

o
i
-
o

-

NH

&t

2 o

o

i

—_
fife)

Y59 Scale-up A4

AEge 9& (111, wwE FE 157 kg9

=i
=

H, HFHoZ 6 kgoll @3t=

A

58 26%)E

E5EE RN Scale-up A4

ay

o

a3,

e T

> o Ny

H.:. .cl io

G = Ao

No <

o} N

N o)

I S

& S® W

e <l ~

X - o
= ) 2 A o
= g ~ =
. S z T
— — . <
i o e A ﬁ
e o mﬁ * )
F v om i
— Eﬁ W rh
o o8 g
-k il o M
80 &o a0 () N
v - i ﬂﬁn T )
<H o] N Jl_m
o) A_l <o} ,ﬂu a Z.* -
o _= .IH o u_.E <) 1
4o g r o X Wl N )
e =8 R N T

ot 53 o

K o} o W = ™3 i

o o N T o
ToP 5,0 ;O—l ..mwo o ,If “w D_.E
= = g )
o o o W S N
Yoo e ¥y X F 0
.ﬂo _z_.a _z_.a ﬂn
0 N N i N 0
L I S I R
o = &

_82_



=
oy
f
o
o
e
i
lo
(@p]
(@)
a5
P
—
o
ox
2
ftlo
of
:(u)L_',
ne
o flo
o)
Z
2
=
p‘g
£
3
i
=
i
ox
)
>
i
M
o?‘:‘
3&
" N

ANEEgE 71E 4 74
3% Aol 1.e B
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pH pH 45 ~ 6
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- Aldrin, Endrin, Dieldrin 0.01 mg/kg ©]3&}

HR-EoF - % DDT 0.1 mg/kg °]3&t

- % BHC 0.2 mg/kg ©]3&}

Al 1x10° cfu/g ©)3F
A& g 1x10% cfulg ol&}

g, drde, s 5l FMEEFTd BHE
ZeHs2A 18.0% ©%
%Y_’z—]ﬂ (C21H2409 . 42041),9_§/H 8.0% O])b]'

3
€]
2}

@ FJAAH

iRl gokde]l AFAR F  TUF SJAANFH o wet wFa=vtEIHY (Thin
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3. RN¢| #IAE (TLO) 23
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RN e} &3 (Loss on drying)= Z43t7] #13ll 0.5 ~ 1.0 goll 3= RNS &FH
Rt

o
INZrOE Al 38 W 24% A%

of L2A 47, FHLE 105C, &4

RN 4 FE3FS oF 5.0%°] 3+

© 3%

Rl obd WAy & 23R & AERel mek RN &S S43517]
el A SAFE EA71FBRIC) o B4 of#e A, RN 3|22 26.39% ol A+
@ ZHF5oF

g =okd F 7 AFTARRLAELVIEEAFELH ‘o wek RN ol ZHFE e
FoF 5% (€9, drd, gded, F DDT ¥ & BHOS =487 s ‘«=d1Idy 33
F EA71HBRIC)” o B4 o3 A, 7Eol AFstd =
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3t
1 mge] &d4S Ags] 2o} 10 mLe| Fy&Eeghaad 92 F S75 7 mLles A7ts =
£ FEE 59 F FFHFFE B BEAYOR a1, REFAE FHY F e ¥
E2 xEdds s Aty 2Ede AxslE

i

100 mLe| H3]Fejrzo] Yo &
i

L =
e = ]' <
Ak 289 222 SN ¥ ER4E w4D H QU4 B s AAL Az

- A=z

ZF5 75 mLe ZUZ FHo Y1 23 #AAe 77t 1 mL4 H7ke ¥ Folin-denis
AeFL 05 mL, 35% TAFEFS 1 mL wAHE shste] & Baste] ehaolA 147k WX
% 760 nmel A FFEES FAHFAS

%Z ‘I;_}‘l/]/?_]' (Tannic acid, C75H52045, MV: 177012)

: RN (W =+=E%)

AxBxC

ol

edE &5 (mglg) =

C A8 A AF (mL)

3 Al

A EAFe] F FEHE 5 (mg/mL)
s AHF (@ == mb)

O O W >

@ 2+Z"® (Rhapontin)

- 2FY Ax

10 mge] #EW BFFS FE3] Zof 5 mLe FHEgaI0] ¥, HEds o8 o4
3 ¢ & At BEAdYoR QL AFHE FRT 5 e AHY v 2EY
N 3Nt BEAES A2}
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- AR Az (¥R)
oF 1 gol s&3tE 20150105-RN (R 2)<S

g Dol 100 mLe} 3] Eehsde] i, We
L 70 mLE AH7ts) ey =2 &3I4 A

3]
A% 7 Ay "E & 5] HYoz )

g3
3t

N

e

N, 45T EFFEE0] 0.30% FHEo] de &A (dADY] dAZFE FHsld AAsHS
&l 9y T vess A8 HFE 4 5E 5 mg/mL ~ 10 mg/mLE gt
o HH o

bl e

Ol-

=

Z 2 Capcell pak C18 5.0 xm (250 mm X 4.5 mm) T+ o|9} F53 ZAH
Z7]: UV-vis (340 nm)

? 10 xL

1.0 mL/min

30 C

b4 ol

N
- A: 1% acetic acid with water
- B: acetonitrile

T
T(time) %B
0 20
25 20
27 100
35 100
37 20
45 20
A4k
- A-B
gERY & (mg) =
C x D x 1000
A: Aol WA (mAU)
B: A&l yd3 (intercept)
C: A=Al 71€7] (slope)
D: Aol H = (mg/mL)
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N
Lt

L~
- !
Awwd: gy WA o A8 - AER: 2laE mEA o
T B ERYA AR R - Eaaala
Az @AW of A= - Az XY aFE] o}
5 A s A, T 5 4 - 5 A 7heold migsl,
A7, A VI
S - EFE F O ookelE
- AFH: slo] FEHIE © AEE: damagagely - AEFHE: AHYISEIEY
fF B AP - f B EolEY -5 FoiEY
- Azl ol lnl o & - Az HEs - Az 49y
5 A A, A, 5 A4 BRNA, dRIx, - 5 A 2EREA, 2EE7)
FUEE, FEHE FPA, LFETHE 7t SLEH
B ikl i e Ak e

Oh AT

20150105-RN&= 52 <Al base A<= sty fla d59 FEHE ofghE H&9
el FZ23Re W, 945 579 Fo WstE A AU B A o)=Y A ARE
HAHESAS. B7HEH 03%2 MEE 10% OEESE X330 =5 £ 4 F2|st 43HS
RS W, 945 579 T 2 AW FHI7F U ke, 209 B A, IAES]
ARE AR U3

A 9] base AW F FUR YHAAS FASE EFE v 9L St ZEHAFYF
(propylene glycol), 8] Al& (glycerin) ¥ CPC (1-hexadrcyl pridinium chloride)E =¥ =
Hriste] B F AZY AN, &, 895 2 AXE YHARE Frretd S o, 1% Z=2

ZHS2E Y SEME HYal CPCE tween 202 AMESH 0.02%E XWstl& o, A

FH B g=o A=T P %A A sl AEHA E9k

[}
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ENE SRV ERA L Base AW
424 Base A%
2L T 1} ] 4=
20150105-RN THEE 0.3% s, 45F BIF=E
Propylene glycol &%) 1.0% A4 S7h dEA st
Glycerin S8 1.0% A4 S7h dEA st
Tween 20 B 0.02% nE 9 F33571
10% ol g2 - 97.68% -
A 100%
h AFAT+

Z AZE 95t wrAe AF L AUATE JYPsAS. AFo FeEHE dEA e
AL A, dAlA == BEYo HAJo] oAU A e dAAAEZA 2 HRM H
2ol Xt SIHE XA S 58| enhancer?t= CHE 83Ol HEHO|A2O, enhancer?] EM
A +8d EX- EE|X| A= HES UG XF AEES HEH2 WMHHEM =4
=
=

oo 2AMSHH E+EIES CIXRIEIAS

% AYAT A B} 2%

Pt 84 3] =

A

IR PE

= 1 o
Eela 3} _

3] ‘Q‘/‘j

BnEA
sh3tz| 7} gygEe FNG
Hs2 H7t ¥

AP AR o] AFFS] ALATE ot e =8 - 393 H A4 dES 1
Aot JPHl o, Y] T A LHAENA A & BEAGSE E 2R 4
&, BeH7HE Tl F3E masking o}%ﬂ] AoE 7R+

© E83 B}t

7Y &RA e ffs A= ghel ohgd HEC (Hydroxyethyl Cellulose, 1500, 2500,

4500~6500 cP) ¢} HPMC (Hydroxypropyl Methyl Cellulose, 4000 cP)Z 0.05, 0.1, 0.2, 0.4% =
22 XAt BEAA e, Bx 9 ZHAo A= Hrls] B4 l:ﬂ—FH/K—].Q_ H 75
< o, 0.1% HEC 2500 cP 2} HEC 4500~6500 cPZ} 7I& 2Z27|&0| MetsigoL), FogE
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EoM 2F

shAS o, i

Fotoj =2t 1% 9
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o

<

T3

Sk

17}

ITE

o

i
A

[e)

I 0|
E
[

]

o

F2 241 (hyaluronic acid)$ base® 4}
A3, 02% L3

=

o
1

l

3

starzk 0.1, 0.5, 1.0, 1.5%

7HA =

¢}
(Nicotinaide, Vitamin Bs), 49 2-3#H|&= (Dexpanthenol,

Hjj g

|

o
p

s

=

3}

= H4d BTt =0 base X'LoM H2ASHAS.

Folnm]

Vitamin Bs AFA]), 8] 28l (Biotin, Vitamin H) 2 #& (Mentho)& &7

A

.'.'Il

x
(=]

At
20150105-RN

b EREe 713 d4e
Propylene glycol

[e)

=

3

@ 534 B}

°

il

N
R
-

AL
;OO

4

N

o &,

0.3%

y

2

o
N

1%
1%
0.02%
0.2%

—_—

A

o
I

—_—

Al 22 Al

ol
=

HE

[¢]

Tween 20

N
Njo
JJo
o

=0

Nicotinamide

N
NJo
JJjo
o
B

e}

1%

—_— — | —

Dexpanthenol
10% ol

pu—

ofi
!

%

[e)

T

20150105-RN
a2 2+ 0.1%9]

3|

100%
[e)

AR A

ol

=

3 Aoz

[

A

=

a

@ #53 Bt

i
A

e 549 AA FHE masking
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®. 28 TR
Ligss T
JET AR L=
2B}
25}k
A&7 2EFER £ #1
&k #2
F5#nt
R
7]
L | 2}l o
2ekg = 5}
BZ% (pentylene glycol)
BZ% (phenoxy ethanol)

3-2 MIYHAE B HpAE 2
7 M9 SN
() SD-Rat& o] &% B3 AMFo SHA Y

on &34

ANPEL g B35
s7] flske] AAEA
h A

© AEA

- TA%) 5L
- A g9l A

A -2 (SPF) # =(SD)
FH T

E=RN)= SD FEo &3 AT &< b Uehus =

CE

@ TR (ReiRE) : A

@ FANF R FoA/Zk Fol FY 13 Fol

® 24 3 BIYE

- QA BE 5B Uste] WY 13 o) SAREL ANF B Fo Fol ¥
A2 Fe}, o] F WAz AR 6 3] o4 WI YVFARTL Fo F 15 AA A
A

- AFSY  RE B gste] Fol A, Fo] §2,4,8 2 15 Ao F4.

- % Rl 3 15 Aol =

H




=

® AT T4, FAYF N Fojw

T A SET (M) | EHE | FAYF (ml/head/day)| FoF (mgke
Gl male 5 1-5 8 0
(N.O) female 5 21-25 8 0
- male 5 6-10 8 625
female 5 26-30 8 625
male 5 11-15 8 1250
o female 5 31-35 8 1250
a male 5 16-20 8 2500
female 5 36-40 8 2500
(th A22a3%

NEEZ 7 BEFFZ2TRN)S Sprague-Dawley 2 Eo] 625, 1250, 2500 mg/kge] %
3] Ay BoHS uwl, AgEH o3 EAl= #EFA gtow, # A"EZH oM

7H2Fe| X|AlZF(Approximate Lethal Dose; ALD)2 44+ HF 2500 mg/kgs A3st= e
2 i}

—_-

rE

NPEA 7 BRFEZZRNE SD A=) 2 37 B2 ANEG 9L o Yehs ofF
3 4 F7 AR §FS AT 0@ AMAPOE 59,

@b A

© AGA

- 1% : ERYUARAGPE) AEED)

- D YRA FY 0 R T, 4R 1 T
=) o

- FAMA A FR B AT FA 8 FHE, A 12 9, BE £ 20 % ¢

s

E
E
=
=
- S 0 BE F=C diste] wid 1 3 o] F AP RE, ISR TR, ¥dd
=
)
*

datel Fof 7, Fol 89 15 Yo Z4.
AR BE YEFES COE AT F AR FogY 2 B
g dusts PPoR W AAAA FUHOE BE IS AL
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® AT T4, FolYF N Fojw

T A TEST (W) | FEHSE | FA9HF (mL/head/day) FHF (mg/kg)
Gl male 3 1-3 8 0
(N.C) female 3 13-15 8 0
male 3 4-6 8 625
G2
female 3 16-18 8 625
male 3 7-9 8 1250
G3
female 3 19-21 8 1250
G male 3 10-12 8 2500
female 3 22-24 8 2500
COREEE!

NEEZ 7 BEFFZE2RN)S Sprague-Dawley =] 625, 1250, 2500 mg/kgs] 52
2 F dHE AR S w, AFEdo] o3 YT AFHA Fskow, B AFAH
= Hgos 35 USAHNME NEYTO| FHYSE 2500 mgkg2 2 A, SH| 2
2 ofzjiofl 2 7He| &S5 HEste TIWSH= Z0| HIEHESICI FEE

() ZAEXHAY - QFHEAZAF
oh =3

NEED g7 EFFZERN)Q New Zealand WhiteZl E71E o] &3 bt 234 uk-$
S dolr 7] Yste] AA.

b AELH

O ANEA

- Z(A1%) : E7]-New Zealand White A

- dA AE R F9 0 A 2-3 kg

- o A A FE o BEAlT £ 20 %

@ A

- AAAE A A

- A=A 3¢ E AX7IE 1 3 HEd F OAAGAHGDS 30 = F v AP AAFE ]
B AASE m ARG OUHE &

- ALY ¢ Foro] FebAS AT ERE GdAAN ATGUE ANIAEHES kol AFakol
As 1 23 /\1?._ 9E. U2 PIAA O R Fof FA A ﬂ]&?}gi &

- XA AX] FY A HXFE=E AL dH o= I

- XNk : Draize W wat vilw 1 3] 0.1 g¥ AFEAL 2.
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t A9E Uro] #E ETY $

AR wmE B3 957 A= mw 10
M 2 Aieh B MF 2 ALE FANCR BA FFY A= 2] ubE
2e ol gshel, E3E £ w—: A4 YER 7L VA e AR By
< UM BE AANPPORE A AR 25 one] o7 35 F99) 05 mL A
A2AL A4 F oS Hol ARBAN NI & JFT 5 =S 3t slopA o
ol NEBAS) S8 9] 98] FEAC] YT AFAo] %e Ho|LE HolE.

- AR AR AR %g ool A AL AHow §

- AX Y7 Darize Wl wet vied AE&E9 1 3 05 g A AAT

Nz o= a1, FoATYEH thxT99
TIEE ;Lg_—a}cr], 25 X 25 cme A%
(®)

mlm HU il

by

29

—

® 34 2 BRYE

- AnEak AR F A 5 tate] Bl 15 o)y A AW 8 NARTE
SE

S AF AEED 489 9 A8 ¥ 3 Yo 34,

SR wge] B ARERE AE 24 AR AT F AASD, N4 ARBAe] 2F
A GRS FFFY AYAGRE A Aol ANEEA AE F 24 ANEEA A
A 30 B F) D72 ARA BX F2 Fele Fu BE 2, ¥4 5o WsE
gedow B Fuw A4 9 BEe) UL IE WL 2As B} A
o Fwe fHon REo slwe £ Wil B ¥R weo Yrt Ae
T 24 AZE 872 AZE RS 7| Zo we A Hste] 712

(ch N @2z

NEEA U BFFSELRN) A83 BEP ojusls BREA wgkor], A4 F 3

o 1l
doll HEH AT das AF=Z HAH & BE 2EY2z % Aoz A

El

48 Boiol Uiettt AREH HSelo) SUS BN o N3LoE Mk
3t 2wl /Mo ofsiM

b5
Zat, 1 X D B2XFXFPL)E 004 E CHE S8

o;
mn
mnr 4

o& [1ka}

(5) SD-Rat & ©] &3 453t W& FyFo SHAH R 253 3 EAY

oh &3

AFED di7 BFFEERNS SD Ao 4 F3 8 A9 9L o Jehts =4
€ AAEE FEAT R BAAVE G5, 2 F349 JE/LE Fol FAFE Fo 3
B4 EE AASAHS dotrr] st A4
b A
© AEA

- FAS) : AW LA RASPF) A=(SD)

A=
b
LRI R RO B
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- FAMA A TR B AT A8 FHE, A 12 9, BF £ 20%¢
Q@ FAYH (FAB=E) 1 B
Q@ Fo3ls 8 FAq7ZE 18] 1Y, 7L 15, 43¢
@ AP 74, FAdYE 9 FoATF
T 4 TET (M) | FEHIE | F9YF (ml/head/day) F497F (ng/kg)
Gl male 15 1-15 10 0
N.O) female 15 51-65 10 0
male 10 16-25 10 700
G2 female 10 66-75 10 700
male 10 26-35 10 1400
o female 10 76-85 10 1400
a male 15 36-50 10 2500
female 15 86-100 10 2500
®

Ageln, 2o FF, WE U 2 3
AZ2A . BE B2l thste] Day 1(Fe] A), Fof £ 7 13 2 $hUo] 24
AR, B AAE 24 T BY 8 5 =4

AzerA 7 )

AHet] E2HS 5D OF A AW/ Z AR, FNELA 2L AAE B

R PARE RE QE 52 Aud AMLE

a7Mg AAS 8 4B R4 (CliniTek 100, BayenE o] §3t0] =4,

# BIL, pH, NIT, KET, PRO, BLO, GLU, SG, URO, WBC, RBC, 821 %, FH%, A3 AL,

e

Qastd A4 AY £APE 52
3

et

of @AY HAE AL FES SF A
2171 ¥ Isofluraneo 2 & MBS FYAWOoTHE AP HNL oL
ate] ofefo] F&Eol Hat] F F-&uA 2= EDTA-2kE AME-

# RBC, RDW, NEU, HCT, HDW, LYM, HGB, MPV, MONO, MCV, PLT, EOS, MCH, RET,
BASO, MCHC, WBC, LUC, #EZHEF R Zg 2RI ZE2EERIAZE

HANFLELA AAL o HAEE AAE AT FEo] o] dAAYEFHE AALE A A

L = |

TR o g RE AEE AL 3000 rpm, 10 B3 FA RS Ao FHS o] &3]
otgf o] F&o Hat] FA.

# AST, ALT, ALP, BUN, CRE, GLU, CHO, PRO, CPK, ALB, BIL, A/G ratio, GLI, IP, Ca,
Cl, Na, K

2 @AAAE 9% AW F BosY 2 F
A, Aa), TR FF G B ®

ANTZFSE - AT AY=L A

j&
o
:KE
:.:4 ol

R

o

]_
Ao P},

e Agstel WA A7 T,

o 71& HET] AAA L o83




o} Davidson’ s 1138 Bouin’s ol 1A A F
- AT H AL BYAOERT, 18FTY AUE DA AIFEAA o Wyt
AE = AVv B FATY 1T A7l st =4 edd AAE AA
(h ANEd=
NEEZ g7 83522 HRN)S Sprague-Dawley B Eo] 4 F7 wtEste] AuE Fols}
a2 F3F I EIES FHE W, AFEEH 9t 54 WEe BEEHA U

M2 2 AFZZHYM AE=ZEQ RN EXE7|= BEEX] fdn, Z=MZF(NOAEL
No Observed Adverse Effects Level)2 24+ Z5 2500 mg/kg/day= EHTHEL

(6) HartleyA 71182 o] &3 95724 Al (Buehler H)

b &3
ANEED 8 BEFFSERN)S HartleyAl 71UP & o] &3 B2 dH-5-& dolr7y] 9
st AA

(b AlEHE

O AN@A

- 11Z2A%)  EAHAARASPF) 7113 1-Hartley A
- A A AW " F3 0 A 200~300 g

- FAJNA Al FH o BEAFT £+ 20 %

@ AALH

S B B M d = =L

- AR FS] R XY

R 2 A HE ZRR 10 x 10 cm 29 E electric clipper® AHgatel w3
0o Ba 9o ode] ARE AN AR NPEL, FHYRED P RS 2}
7zt 2 x 3 cm, 0.5 mL/site2 9F 6 At B¢ HELE A= Yo H7IEE GolFdx, 1
Aol ZRHCoban) .2 #5 HAE Zrob #HA HEF °F 6 A & 7 225 AAS
B FARTE A4 AZRE ol&st FF=de Hels A2 F 1 34 3 £33
3] AA.

- op7] L HTF 7“-} 2F 3 9= ZERE o] 1 9 Aol AR g Fo Fd 24

2 [e)

ARE AL FIANzET 2 A

L

3 o
ol 1 Aol SRR 0 F, FAARET o
R, fRsels AREAe, FHUET 4
nLiied AL A= 9ol AADE BoiFAT, 1




= o] o gF B (%)
z L (m}g) sEWs | 0 °
(mL/site) A Z3y of7]
Gl _ Vehicle
male 5 1-5 0.5 Vehicle
(N.C) 30
Vehicl
G2 male 10 6-15 0.5 30 eg(l)c €
G3 male 5 16-20 0.5 0.1 0.1
@ =23 9 HIAYE
- ARl APV T A FE diskd wld 1 3 o] AN E, dutSAe] SR/, O
A 9 349 A=E B
-AF APE H8Y, T F 313 % AF YAl 37
- ZbRd vkl g c oby] AXNHMHE) oF 6 A T AREH, HYA @ PR
Ae AAR F o 21 AQAC) ARE AA. 2t BAS AAT F o 24, 48 A Fo
DRSS Brleta, olF V2R APEAe AR B4 Wt
(h AE4d3

NE=d i 5EFS2ZRN) A& o3 dutSd 5l AFTHIEe| o2 #EHA X
]

ko, op7|F-folA o whgo] YEhA] sk

matM = ME =H SHoM AlEEE RN2| |7 ZAXHE2 30 % SN Ij o4dl'q S
=)2 2 THOSINS.

(N Algd<& ol &3 EFAEAH A

oh &3

AFED gz SRFSERNS FrAEdAWe] FI4 R dotrr] fste] 3l=Ed
74 ARWeF(TAIS, TAI00, TAI535 2 TAI537 #5)% EYER 2748 g
(WP2uvrA(pKMIOD) )= ol&3te] HH=dRel Ads AASA+.

b Al@8d

O % 9 9 Salmonella typhimurium TA98, Salmonella typhimurium TA100, Salmonella
typhimurium TA1535, Salmonella typhimurium TA1537, Escherichia coli WP2uvrA(pKM101)

@ SFAAANY 2 EAY

- 83 . 7lol=gklo A FH3F= 5,000 pg/plates HEFOZ ka1, o]t FH] 2
2 2,500, 1,250, 312.5, 78.125 % 19.531 ug/platee] 5 &&F<& AHAA. =3 SAAU=E
FAETS AA.
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of §F4A  FFEANG ] A, AP T AFAM= HAZA M=

5]
Ask 2 EA)3ke] TA98, TA100, TA1535, TA1537 & WP2uvrA(pKM10D 2] =E &5
N BEHA Ak wEpA BAIFY &FS ofg et o] AAHIAN, HUET B
FAHETS HAHIAS
Sl S9 mix EAIFY &% (uglplate)
TA98, TA100, TA1535, TA1537,
[+ 5,000, 2,500, 1,250, 625, 312.5
WP2uvrA(pKM101)
- B AEE AR EA s B EAsHY] 2 Al tiste] Zelulo]ldH oz A
Q@ =4 2 a2 =
- NEEF HZo #E - AYEAH AHY A L ZRUSF AS A AFEAY HE
g @
SEYF A TR 5, EAMEIESEYSTE SUAFE 2AL

- Background lawne] ## : AlZ3} 5 Ao background lawno 2 HE A& it +
Fo| ASgAH e FFE B ASA HAHGr]E=E background lawno] A4 o =
I Bl Al oA AY glolAd A8 HAShE Ao R 3

- HARRAA Fek BAIgle]l Aok 1 7 o] F oA BEAWCIFEYSIE 1 &7
o Fell Al Stz Tol BlE] 2 ") o] Frietal, &FEFES Holw, AdAHl US
Al FPoE AA.

N

(ch A@d
B AGe Ash NBEAZANA HABAS 79 BAG] 7 BT RE o] haiA
BN FEUSL SATETEY 2 W 2WA 2T, §FIEAY

I

matM 2 MEZHOM AHEE CHY SSFEESRN)2 | EHH0| FUE2 Q=
HoE ¥

@) L7 WFAZE o] &F FAA | FAIH

b 53
NEEA 7 BEFFEERN)Y GAA o)A FiAd oRE dolrry] 9t THF wS

M| 3£ 5(Chinese Hamster Lung (CHL/IU) cell line)E ©

ofo
ol
ok
i
o2
o
__).4_1“
o
oy
>,
o
ftlo
i
>,

b AFTH

(DO M ZF: Chinese Hamster Lung (CHL/IU) Hlj A3

@ AZZAAANE 2 BEAE

- &F . Jtol=ekdolA FH3% 5000 pg/mle HIAEF S
625, 312.5, 78.125, 19.531 pg/mLe] 7 &&& AA. =

slar, o]3f 2,500, 1,250,
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- MESAAAAFY] A 0 NEFAAAAFE AAG A, SGAAEHY gAEAd s
HZA)5F 2 A&EA g AR SR8 A] MEFA S JAStE &80 HEE
o}, RICC(Relative increase in cell counts)= 55+5 % JAst= &2 2&3 23}, A

A 2 9 ﬂ%k%“ﬁ‘rﬂl}—zﬂ%}b 2,649 ugmL, A& WAZASHEA ] H
- 2,613 pg/mLols. &, DAZAHY dAZAGstEA S A= AxFA JA7 &
2= A &Sk
- B A £FEA - EAI(GAA AT &7 RICC 55+5 % H,HHH we F
TEFOF o ol o] HA. =T %*éﬂ%fﬁil 2 FHNERTE 4
Ad S9 mix E A9 &%F (pg/mb)
- 2,500, 1,250, 625
A ZEA 2]
+ 5,000, 2,500, 1,250
ol &%) 2] ¥ - 2,500, 1,250, 625
Q@ =4 ¢ &I E
- GAAH #Ee e EFe 4 AW BT &% T 200 MY BEFUINES 37 JHE
3 3 8FS AA 1 £F F Ha 200 MY EIEFIAEE dAv)Foz #3
- FEROFOEAN FAMEAAG, GAEA DS, dAAETE, G, 7 2 JEE B F
g ZIEt2A e BEFIAE e gap ¥ AW Fol v ASole dHsiE
715, gapell sl e A 715 A FxRo|de x3sHA i, TFAARANAE gapes =
F3lA] e A2 Frh T3 53 ooz A HlgA & duuistE 7]|E. o]t o]
FE 17 o) THAE AEE olFAE 1 ME ASFsta HAE Fe T3t olE 9

Aol guEz 3,
- eAUEEY NS W GAAClFe A AEF FATFHO F4 UA &
FolEAog Frkeha, st oldel SFBANA ARY YA FAWS
FH o WA,
CIREEE
GAA A E A, BAA e AR EAH B =
AilEAste] e AL GAA0lEE T A

OlMo| HMEHE £ ABIA oM NHPET UL STRZSRN)S FMHOIAS S
SI%| Q= HO=Z WEHE,
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L. Zto] AAFH A

Q) AMZBAE : AAS 3 Fo] 3 kS FUkshr] f7 gho] 3R HE AIY
@ NBEA : FREAe dU/Y AEA ARG IHd ATS A HE A AN
() NBAL 13 ARATE AR AFL T B AW S g st wANE
d, e, 25F BEFERS 18 £= FE ASAYL 9% AT g ARE s
AL BAY & glom, ol AN B AFL ArEy] A Fig data 2 AHS
@ AE gAd
@ AFA T4 AR AFR 49 B 7103
@ @A Aef7E
- kARl DRIl Sl T
FEE SE olf2 WRA 48R
- ZH|ZolE AlDY of= AREA}
-l EmE g FolAY YAl sbsAel At
- JJEk: AR B ATl Fejol RARSGT AuHE AS
® B4 A7 17 (79)
@ AE B 19 13 EF B ol Adeke =X3F F 64X oo HRASH dF vk
< bl wek W
6) F 243 7=
@ R B AW 2ok
No A NBEE Fo g A3
1 | &3 49 FH SD rat | 625, 1250 ¥ 2500 mg/kg | ALD 2500 mg/kg
ARAT A5 e
2 | 93 IRAF E7 0.5 g/sit
o ATAS ] g/site PLL 0.04
mAZo T 8l
LAOL
-t =41 77 ) i
3 I 25 A E E7 0.5 g/site Ao - 0
- "R 2.7
2F W 73 %of 1Y T
g |0 T T SD rat | 625, 1250 % 2500 mg/kg | - -
225 & 2500 mg/kgZ 274
457 W AT
5 0 T SHFA | o rat 700, 1400 2 2500 mg/kg | NOAEL 2500 mg/kg
2 2% 5%

DoAY E- 9% 3B R| 4= (Primary Irritation Index ; P.IL)
2 FA A=A (The Index of Acute Ocular Irritation; 1.A.O.L)

_51_




@3] HuFo SAHAFAA XA (ALD, Approximate Lethal Dose) = 2500 mg/kg
3}

b =
S = FAHNeH, AAF (BE7)E °18d HRAS 5 kT A= APl Aol gl
E AR dAHAS. =T A5 A (Ames test)oll Al FfH < 5L UYeA ¥
Aoz B

kA AlFekE RNO Hof #Hi %=7]8€% MRSD (Maximum Recommended Starting
Dose) AAe 45 Wi AWFe ZgANgoz Ilg NOAEL <& weo= HED
(Human Equivalent Dose)E 4t&3% & safety factorg 31#3te] 2400 mg/patient = <l
skl =

@ HED9| 4H=
2500 mg/kg in rat (NOAEL) x 0.16 (HED %3 factor) = 400 mg/kg (HED)

@ MRSD®] 4t= (H@A B+ AF 60kg 7HE A)
400 mg/kg x 60 kg + 10 (safety factor) = 2,400 mg/patient

6) H7hEE (95-Eke B 719

Ob w3t 7] A

Hhg 3=
Furol Ha Qg 0
ofF JhH & Bl (o2 e HE) 1
Boe T 2
oF7F A%k Tt 3
AT EFRE (BT A T 3 Ui AR ] A 4

W 2= 34

Liay A=
FFo] A U+ 0
o}F 1M e RHE (FUOE AS 4PY A% 1
HH & RE (FRlE Holgebd WARst £9s TEE 49 2
BEO BE (¢ Imm S RoleHe 49 3
A% RE (Imm o4 Fole =T wER uvtel7tx A A 4
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(th ¥ FIa} A58

13} 9 BAF =4 2 T 12} 9B A2 =4 2B
0.0 ~ 0.5 ] 24574 2.1 ~5.0 ZZ2% A34
0.6 ~ 2.0 °oFgt A=A 5.1~ 8.0 733 A=A
a) P.LI. (Primary Irritation Index: €AA=RA]4, /MAE HHF2] TS 42 Ui 7D
7 A%
b Zuk3 71yl ¥4
@z dd ZF 108 F F6F =5 7] FAdo] yEhd Aldle fllS
CIEER F:
@A P 24 108 5 FFol FA4E Atele sll=
() J8dz A= H@7F 23 13 A7AS Ags 0 o2 BAs4e= ad
th. CMC 3j7]#] &H]
D AlAEF A L AFALE CMC H7A +5
FEES o83 UEA ARFS At
A3 A FAALAANE S APt =S
A i 5 FEEYE AR Ve #

RN151103 (A
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@) x2A AEFANL HVAE AR

G 7)5A BEA FEIILE Ste] AFIFERAA 1A A2014-1692) QIAQAE
S3|7hADMALFE o wheh obd A - fEY AN AEE FEAS
RN1511038 HAES xAHo =7 3= ¥R 75S /I RRAZN, [BFE 1-1] 5 A2
z4o B Agske AM R ol 2 ARE TUHAS
. Aok BEE wRA AL A A2AE HS
At E =
-- Hl = K= P
T = 1| 2|3 IS Iparen Eeeeen S —— § | B | 7 |uWm
— 2F [ Lk | CH| 2t | OF | HE | AL
MEE SR O|lo|lo |l o | o|lalo|lolalo|lo | O
M=5 =82 e S| O | O ry = = A | = Al | O] O
HESE T Ololo & | xlelxlhlx]cpa O
R OO L] Fa = ® Fa sy _D L] (o] FE
M2 =S T O | Oy ® = FaY = Fa Y L& ] L] Lo
MEF 5. =t O | O | = £ * * £ . Lo T o T ]
AM=5 Hi= o | O » » ¥ » e » ¥ o lol o
O : ARE AZEstolok st A
A NN FEO wEr ddste] Al EsHE Ao FoHEAY Brbsste] AAT A= A
x @ Atz 7F WA EE 3
® A9 AsAE 55
_ : A&
A AW f - 7 =
o3
1 719w A R ARAN ) B AR v
2. 71 2 Al B3 A s Y
3. A AT (RVNBENPAE EE TEAEAR) \Y%
7t HEEAEHAYAE v
U whEEAEAARAE v
o A BYERA AR -
4 = Ao a4 eAEAA R
. T(_]_'?:"_]_‘ Z]—:“j'_ . T =0 =4 T
ot AEAN AR @R GAE L) v
o WA PR E -
AL FEEAN AR v
5. &% ETE IFT 5 Je AR v
6. slTel ATl B A= v
7. FU GARIES Y MRAE 5 1 9o A BE A% v
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+ =}

]
yal

- 3}8}2 (Chemistry) =t

2A ==
2474
93 ok A (Controls)ol] &

o]
=

oo g
A5, 7lE 4

!

°
yil

. ] ]:I V
g )
RS

o
Z-‘%Wl AENLE CMC 7] A
2, Az -

| &4 (Manufacturing)ol] # "

oF
B
o) ~
= z o Y
o o — o g ™ Mo
op o1 ol = S
o & - KT £ T - Ho;nmoo
7o G 7o o] S ™ R ih) = WH_ ma
Ho M Moo O X = o 2 N T
= il Lo M = o a R i
é X ™ Ne N %O - 5} 5 —
s 7 S g B o X
RN )| o o R W~ o
T W I g N
=3 10 ~ o _z_.E MM Z .o ﬁo o E:;
o z M Do = oo P
%_.E o 2 Z i}= o uE col %) H_nﬂ:w B Mﬁ o g P %o
N %W? BT o = T T o o quo.EE
i do 1 2 ojp TR X
mﬁ O = | — Ko r MW B 9 el o ih! i il m i mc 0
o R _ m Eo N NG Fa 4 = N % %o
E_.@ %Mmﬂlﬂﬂ.% M_'aaimuu”_/a} ﬂo_eﬂw%
e [EEzizric Trizty  Efes
e o o — M.L = Wﬁ oD W_ﬂ l wx_ %A_. oy - mu Mo BK
Lo < ,VL nf © T Al © o =o Mo < oy =
N m:%o%gf aE o Gl oK T
T SEoen 2SI S A W <
P K ok X T " T o) W N L
=2 FpEaE Tyl LEREES ¢x 30
W = mo5_szﬂ%% R imiu_
R N ik Ho o 70 TN i = ol
o #L g xg ¥ WM Mmoo P W 8%
w2 Sl BRI B g moE
2 : . v < R X @ g
10 Lo a A.#O . dl 5 o
N S K or : T <p o o o o ™ T W ORT
® o - I N g o %%ﬂﬂ
= AN LR FE g e
: o) S Mo w m H T W 1) P o T W~
o —_ K o X i o op op )
_u £3 ~ — = o T _ E._ N
B ) - N rH oy o S = T
o8 K o ) o R o o m Lo s & MA o)
_Mﬂ_ N 63 & 0 - .._.%lo Ko S nlk X X0 i T
™ o T |or X oy m_m & = B il 3 o
woF I b 2 CARC- SF e S M
= X b = ph X o
Eu %Li . X wt%m&ﬂ g o N
U B + T ET Wy I . a®
S e o e e A o X K
5 peiehd K
o =2 T o —~ R X
o mu\ =) uw o ) B
o X OF %O
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3. RN9J A

=<

3

)
Mz
1%
E

Mo

2+Z " (rhapontin)

i

Z 2414} (chlorogenic acid)

ZY 4k (gallic acid)

g

H i #l i
HO. O

J}—o 0~ |
(O T

OH  OH

f OH

OH OH

o
HO \’I,f\,t\vfj L-\. OH

e
HO™ ™
OH

- CAS number: 155-58-8
Bxer 42041 g/mol
EAF2]: CoiHosOg

CAS number: 327-97-9
EzFgF: 345.31 g/mol
B2 CigHis0g

CAS number: 149-91-7
Bz 170.12 g/mol
’E‘X]'}-H]Z C7Hso5

. 228 5 mg/mL

- 9% 10 mg/mL
- €A 5 ~ 10 mg/mL

O HPLC %&=%7A
- Z=: ODS (250 mm X

45 mm) =& o]}
55 A4

< )\—Hﬂ>

]
| 551
222

oL
>~

H

S AN [pu
2 [

2 mg/mL
al

- 98 2 mg/mL
- A 1 ~ 5 mg/mL

N

O HPLC =&=14

- ZA4: ODS (250 mm X

45 mm) T o]}
53 249

CEA
O ANg&FEn
- BTN d4F 0.1 mg/mL
o

- 9% 2 mg/mL
- ¢4 0.1 ~ 0.5 mg/mL

(O UV-photometer Z2+z71

- ZFF7ml + BFY or

A9 1 mL + Folin-ciocalteu
0.5 mL + 35% NaCOs; 1 mL

- AZ7]: UV-vis (340 nm) - AZ&7]: UV-vis (330 nm) - Al Folin-ciocalteu,
- FYFE 10 pL - FYF 10 4L 35% NaCOs
- f+4: 1.0 mL/min - 4 1.0 mL/min - ZZ7]: UV-photometer
-25:30 C -25:30 C (760 nm)
- o] F%: - ol
A: 1% acetic acid with DW A: 1% HiPO4 with DW
B: ACN B: 1% H3PO, with ACN
E RN AFARY 2oy 4% A% a9
ABAE 24 A5 2%
ol ti&elMRt EAste Sl dEow, 4 A S F= WIA
=242 /=
244 98 9 A9 FF JEs TSk 75 ~ 4500 ug/ml FEH oA
2hE"l R* gto] 0.999 ool A zta, A3k AE= 140.313 ug/mL.
4o A9 A9 3Fge 100+5% ©ul, %RSDE 2.0% olst=® 7]l
A3
A A5 oA =T %RSD 2.0% o|3tE 7| ol A
EolAd: FEFAMT EAstE Soldd AROE, B4 A dFS F= U
4 EEE gl
2= 244 A5 g gAY ¥ V1ES 23E= 45 ~ 1300 ug/mL F =R S ol A
R* gte] 0.999 ool AdA zta, AHF3A = 29.224 ug/mL.
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g4 dsst A9 35 100+5% o, %RSDE 2.0% ol 7]&o]
23,

AUA: A5 A EF %RSD 2.0% o|st= 7]l A3

Eolg: W & wZ g Ao Eo]Z<2 760 nm —El% »~HEYL 39
T, B4 A 9FS FE UIH BEL 98

A 48 2 AAY F 7]E=E = 0.66 ~ 21 ug/mL FEHHANA

R T R? ghel 0.9 olake] Al zhu, AEAE 0.094 ug/mL,
23 A5l FA 9 FFE&L 100+£5% oW, %RSDE 2.0% ©|3t= 7]
L
AUA: Q9859 9A =5 %RSD 2.0% olstz 7] g

@ 7€ 3% 74 2A

dAet A= 7= 8 74e 2A

ol
o

aL o] gk o] FAAT S} AL S HIFE 1.

E 9B 9 A9 1E R 7

71 2 44 A3
NEEE ! ™ 76](,] :}
45 (20151015-RN) A4 (RN151103) L
93 k=1
i
374 galo] 31.g B o
gel? g Me 3l (TLC A3) &
pH pH 4.5 ~ 6 pH 4.5 ~ 6 r
F55 54503 30 mg/kg ©l3t - e
AxTF 8.0% o3&t - k=1
e 30.0% o3} _ =
- Aldrin, Endrin, Dieldrin
0.01 mg/kg ©|
;‘(_]_-E!::.o - _ =]
et - % DDT 0.1 mg/kg °]&}
- % BHC 0.2 mg/kg ©]3}t
nAERE - Al 1x10° cfulg ©]&} - Al 1x10° cfu/g °)3F o
- A7 1x10 cfulg o8t - R 1x10% cfulg °l}
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- WA, Ay, sed 2 - oA, drdy, S5Ed
SNEEYTd EAE 4 FAxThTT EFE
S22A4) 5.0% ©]% 5.0% ©]7% r
%:
2 gE" 9.0% °]’¢ 9.0% ©17% r
< 9= 18% ol 18% °]% r

D geto gl

2 TLC chromatography ©]-§&
% 459 249 CoA

20150105-RN (€2 5) Al A A RN151103 (&A1) A1 @4 A A
ENDO TECH ENDC_I' TECH
NYgAAA NEA A A
ke —
CREIE S I Bl H<dx o

0 HtBAE H7t
Assh A V1 R AN AL e FHA tal FrImERd @55C,
60+5% RH)I 7tz (40£5C, 75+£5% RHAIA b AlFS sk A3, 359 A%
A (FREA4, gE", & E9H)Y FFS AVIERE 203 7S 2de AV F
23tAS W 3EHS oA WstE BYom, A8E AV|HE 3IAS W 1571€E A A
AAA o)A ANNMSE BHHA A9k, $A A AVRE 24 D M 2AA
6719 AIANHAA ARARE] FoH TPk VR YRS o)& wPo R AR
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o el QEAe SRS, Hozd R §E/13 AEE AD dolHuolsE FH3
e
#9489 A HAAANE AE
% % 84 Ag A
g 2% % 954 A2 A3
45 (20150105-RN) <A (RN151103)
ZA71RE 27 (25+5TC, 60+5% RH) 0,36,9 12, 15 /1< 0,3 6 /1<
7V &7 (40+5C, 75+5% RH) 0,2, 4, 6 Mg 0, 2,4, 6 M¥
£ U8 9 Ao AR R4 A
A4S (20150105-RN) 24 (RN151103)
g _ ———— m| = :
%7] ;E; T E 1
-]j]—% = “'-—-—'—'_'-"_'_‘—--—__.__—-I——l = 1o — ateia
=%l 6 E= * ¥ * 6T +
1] n
o a3 B 2 LF3 1% o a4 [
HE =+ Ay
Mp— + + 20! . -‘-‘_\_‘_\_‘_‘-‘_‘"—"‘—1
# 15 A s
&Z.]_ Mg - - — in
§ — —_— —_— ———— .
] n
1] T 4 i3 n 2 L] [
HE = LR
A FT Z¥s §F Ol 95 9 A 18% ol )
W Z" 3% Ol 95 2 A 9% ol &)
¢ =2 T Ul 48 2 A 5% ol /)
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3-3. YREF 53 AWA AL
7} HRED &3 AFACE AW Az FE R A4
(D) AFAICIE ABA A=

Fmel A4 FRaA ST e ABHY NREAES FANL 5 YEF
=
‘:l;‘

conjugate enhancer (¢]3} ZAFAlClA AMA)e] A=A F

H

AaA;A o] ML AV Hastal e s/ISSA0Es S3A4 2 19 &85, =9
10-2013-002150315 7|8 wHigo= AT EHAow, HF QAMA e 7|2 Fx Fol

COS(chitooligosacchande)Oﬂ 714Hferulic acid T+ caffeic acid) 18|31 & Z3x]4Holiec
acid =+ linoleic acid =+ gamma-linolieic acid) HFgA=ZA 71 HZH o HFAAE @238

3 BZ25E AYse] AzAe TEIANL

a4, 4

i<
E]otr

4 %% Conjugate enhancer 7] & %

cos - OA = PUFA
(Chitocligosaccharide) (Organic acid) (Polyunsaturated fatty acid)

b 71 E-&8 3(chitooligosaccharide, COS)&] A=

0.4% 84 1EA J]/E HWater soluble chitosan-HCD) =80 7} A ThHSodium
hydroxide)& #H7}sle] pHE 6 WA 7 BY= 243 5 71E4 A=2H 100 mLE WS
23 g3 1 M &s}ld(Ferrous sulphate) &<H-& 0.5 mL FYsted H-3] witst o, 5
7v& kshaeA(Hydrogen peroxide) 848 4 mL %18t HE 6wk &9& A=x3AL
Z0" USSP 23S 55C 73%7](Shaker)0ﬂ A3 3AZE WA 4AZE e vkl 7 ES
a1y NS Azea, vhgo] 95H F e gHo pHE FAHOZ 2HS UL o Ee
A3 Frbet £ AAE Pt HF AAY VNESYILTES AUEFS T3 I

A=

¥ mlO

348 7|ELnde 39 WA S57o A, Agyt vt g =2ulEg#isSilica thin layer
chromatography)® 713t 0.1% U3 =& Ninhydrin) GAH o2 ERA3HA =

b A2k FEAQ g3+ A 9aHPolyunsaturated fatty acid, PUFA)] A=
O 9329 <14HOleic acid chloride) A=

40C F8A A tFE 29 ERDichloromethane, DCM) 200 mLol 2#214KOleic acid, 18:1 n—9) 40
mLS Yol g5t A-s] wwtslHA dstE] 2<(Thionyl chloride)S AP F4st wHS-8 7)A|
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Fae. 94 AIRE A $ 9bg AHES A w5k dEsked Q04Holeoyl chloride)< 3]<atal A%
FrEA Azl AR S

5
Ak
@ <¢3&7tvta)E 44 Gamma-linolenic acid chloride) A&

40C FL&4 A tE=2 2w eXDichloromethane, DCM) 200 mLel 7+v}-2] &= @ 4HGamma-linolenic
acid, 18:3 n-6) 20 mL& o] &a5tn AA3| wrrslHA g3}E] 2 U(Thionyl chloride)s Ak &
date] WS AAEIRS €8 A AR 3 ke AES Y FEst dsigeielsdst
(Gamma-linolenic acid chloride)& 3|43la A4t F=A Aol AL S

@ 38 =4 4HLinoleyl chloride) A=

40C S0 A tJZ=Z 2 gHDichloromethane, DCM) 200 mLel &+ @ 4HLinoleic acid,18:2 n-6)
20 mL& go &3 H?‘S}"’ Z“J_Ol wHkslA A 43}E] @ d(Thionyl chloride)S A F£4ste] w328 7)
b AHEE 7S F5ete] dslelsR4Hlinoleyl chloride)s 3]4stal

(th BAFACIE AMA (Conjugate enhancer) A=

Z1EL 2 1 F(COS), =4t 9 Aks HEgshr] fsiAs WA dAlE=4kgd # ‘E‘Jé-‘ll Xd?’}ol
o]FojR 31 F7FH O R JEZYIFCO9E HEsH7 S5t FHs=4ke)
chloride reation)2] 435 2332

@® 3=4Hphenolic acid)-AH4Ee] AFACIE A=

Conjugate enhancer A %ol Ab&2 H=4HF 2= ¥ E4Hferulic acid), 7} <14Hcaffeic acid),
v & 2H(vanilic acid), 3}o] =& A ¥l 24H4-hydroxybenzoic aicd)®} Sw}2]*Hp-coumarin acid)
T AEIFOH, ALto 2= W)’ A AR d AES HESI S

X HEA-AA 2 A =4
ZA4 A7V
tZ==2d g (DCM) 1L
¥ & 4HPhenolic acid) 1.5g in 965 mL
Egjogotvl (TEA) 15 mL (final pH 8)
gAgste 2 Ay 120 mL(A"HH4F 9l 7]& 6 mL)
Total 2 L

D zpal 549 g3} = 44KPolyunsaturated fatty acid, PUFA)

A-AAEY] HPAAE EYshr] f1sk] 7 L
1322 200~220 rpmo.2 wRESIH
*o*oﬂ/‘i 71:}-?:1 o“—ﬁ‘o}oi’“ 2ozl 27 %% 100 mLe] o

-




3] ) =2-A 4k conjugates 23S

=5
i
e
>
x
ok
N
“4
ZlN

AelEe] T4

=447 A A A FH

=8 A4t 18:1(n-9)

ahd A EEE N 18:2(n-6)

ERELEI PSS Zrok-g) =4k 18:3(n-6)

8:0
12:0

to |H
(o
AN 0

7
ﬂ%& 2}

@ ¥ =4Hphenolic acid)-A W4t AFAC|E A3}

=

| =2b-A sk AFA | Ed VB IHCOS)S F7HH o2 HAA 77 fa) ses4te] 7}
2822 7](acyl chloride reation) &A%} #4-S W35S

t] 2 & 2 v gk(Dichloromethane, DCM) 100 mLell #H&4-24F AFAIC)E 20 mLS H7}st
A Eg o dolnl(Triethylamine, TEA)®} <3}E] 2 d(Thionyl chloride)s do nHk
stHA WgS Pl W 4R F AY 502 §ulE AASL, olF HEIEEY
eK(Dichloromethane, DCM) 150 mLoll &43td HE4-A W42k AFANESE wo S Ay
of AR&3FA =

Jﬂ

=5
&
i's
r)-
ﬁ
o
2
=4
5\
gt
ox,
i)
r
olo

7?@\\\\\\\&3\ 5 Ml =

gZZ 2w g (DCM) 100 mL -

H =4-X19H4F conjugate 20 mL 1.5 mM
Egdgolrl (TEA) 0.32 mL 2.25 mM
o§§]'F/]-‘—E (SOClz) 0.12 mL 1.5 mM
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Q Z1ELZHCOS)-H=A4-A 4t AFACIE JdAA A=

HZFo AFACE AA;MAH FIELELHCOS)-HAE4k-Ad4h) A x5 28 2 L 9k-&-=ol 3}
71ef e FAHoE 77 2
< Z¥Psta, NP E T E FY
% g 100 mLel &3] AlA A4 bR (hydrophobic interaction chromatographic
media, HIC)°] ¢z 2Z AZH(open column)S E3) AFACE WA= SFA .

k4

Al -2

o

AFACIE JddAM Y 74 B A=
71 ESY Y el A4t

Ferulic acid

K

Caffeic acid

Vanilic acid Oleic acid

4-hydroxybenzoic aicd

p-coumarin acid

Ferulic acid

COS (chitooligosaccharide) Vanilic acid Linoleic acid

p-coumarin acid

Ferulic acid

Vanilic acid v -linolenic acid

p-coumarin acid

Ferulic acid 7+ 2 4F (caprylic acid)
=2 A

Ferulic acid 2}-$-=24F (laurlic acid)

. AFAOE ABA 2AH A%

) 71 ELLZHCOD BF B

N2 nFCE|d 09 ALErE I EEE 95
z9e

2. COSE HFEHa7] 9t BBstd 7

Al7)= 9y 3] 2= Hk-&(Mannich condensation

~ ok
Q)
[ab]
Q
o
2
filo
of
o,
i
_P*
¢
ftlo
z
£
ol
ol
2
oo

s
&

o

=¥l

olo

b b

N
aako A 1AZE FoF W3S st wkgo] ABH A RE ZIZHAL/OMAELHE
B:1:De] &g E AMgmzE st gredut=3 2l E 18] 3](Thin layer chromatography,
TLOE HAMsHeH, o & dsol=2(0.1% in EtOH)S ®EFstx rldste] A=
COS-phenol conjugate®] =% spot2 21392 1 Ay &3 °2]F2 2 conjugate spoto]
o= S FlsA .
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¥/72%. A : COS-phenol conjugate condition, B : COS-phenol conjugate TLC

A. B.

Ll HF FY v=

COS variable

5= 100 mM l : —

COS—Phenol conjugate

DW variable ™
ZEYY = 500 mM
A% wg 3 1 mL e i e s

R

e B e Aasde. AFEAL 9

A== EDC(1-Ethyl-3-(3-dimethylaminopropyl)
Ho] 74 15 obdde ofu| TIF Abolo A

Agare] obd@e APAIE AHe] MR B A8 sl pe FHoR AY
2 UASEOR, 24 HeREe AedA 1A 9 BAS wee AARAL. WS
S48 F Aol E 2/l EME@2 D EXEUE ANV sl TLCE AL

s g
-
N
e f‘m
B
%
1=
o rc
ol
= o
M [
ph!
ol ~
- O
8 =
=
—\|]—‘ —
e -
Mo
[e
<)
_>~4 mlo
O>:E. [4_1]1
O_>L —‘U
i, o
SN
o
< ®
o
Q.
s
=} 13
E =
3 Lo
O
S 2
5 E
% au)
i Fzé
0Ol
LT
rO
ot
2 -
o ol
k1

T A3 g3 o]EFH O F conjugate spote] A== AL TS

/1%, A: fatty acid-aniline conjugate condition, B: fatty acid-aniline conjugate TLC

A. B.
B35 HE FY =
24k variable
MES buffer 20 mM (pH 4.5) 5
Fran Farty Acld
Aniline 50 mM e — —
Fanty Aci— Aniling
EDCI 50 mM
HZ W #3  all in 1 mL of 80% EtOH EOC AssheSh 1B 4 s & 3
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INES (COS), dl= % AWate] AFACIE A3 A(COS-phenol- fatty acid, ©]&}CPL)
£ et A4 2 AF BEAHS s en, L A JRERE RluddS
B A4S BUlskA =

D 71248 L 3(COS)-AH1HPUFA)S] AFACIE A

7)1 EL-2] 1HCOS)-A| 4t PUFA)«] FACIE QIjhA (o]st CP <l Aol Tt =4H 715
AtA 2. FAREFRE vuE 98] <F FF =H(Strat-M membrane, Millipore, USA)o] 72t
d Zd= g ol

= 34} A(Franz diffusion cel)S A&3te] &REF HEIICY IFREFHLS H
H7F 5. CP AAE A &2 AFTFE HERTFLE, y-lincelic acidg AB4te s 7
FACIA AR MM E BluToz st dREI HERICY 3 fluxE 543 23 4
Z} 3} 7ol g3l w2 B3 flux #s UYEAS.

¢

3. CPL QI3iAe] dHEE 2 Vitamin C 3 v A &

- _ . _ L=3y) K] = 3'4_ ﬂux
STA =5 A 3} A Fi& -
F=A 25 19 35 1% < (%) (mcg/sq.cm/hr)
Z ) )
dRE H . . 8.1 >!
. y -linoleicacid (fatty acid) 18.7 15.8
COS-fatty acid
. . o) = 55 4.7
Vitamin C . o .
y -linoleicacid (fatty acid) 34.8 29.5

() 71248 L-(COS)-3 &= F(OA)-ALAHPUFA) Y] AFAICIE dAA

7| E& 8 1HCOS)-# &5E(0A)-A4AHPUFA) S| HAFAICIE 1dhA (o]3F COP <1l Ao thate &

APGNE &l 2dF 3¥F vKStrat-M membrane, Millipore, USA)o] Z &= &4k A(Franz
diffusion celD= AF&3ted COP JAWAE LA &S T¥& HExToE, 7|E&FLFH(COS),
ferulic acid(OA) 2 1y -linoleic acid(PUFA)E 7 Aol Azl COP JAAAME AHEld &+ Al
Ao ® st HaMgE, HEEIC, ¢R" 9 AL 5 F A Y o= B flixE
S A% gadgtE, BIENIC 28 FF"He B fluxe thxatol Blis A A= 3ufel
Al BAE M AR 52 FAHE BYoeH, 24 75 thEaol|l Bk oF 20ufe] &3

5 E3E B

#. CPL Q1A el &47d" H Vitamin C £33 BluA 3
= (] 1=
#5437 AU 9= N 2 THE T flx
(%) (mcg/sq.cm/hr)

Z . .
COS-ferulic g 2w = E.HZ . . : 20 -
acid-fattvacid linoleic acid (fatty acid) 13.1 9.5
Y Vitamin C g2 47 30

_65_




linoleic acid (fatty acid) 17.7 15.0

y -linoleicacid (fatty acid) 27.8 17.7
orm = 5.7
linoleic acid (fatty acid) 25.5
" o) & 0.4
linoleic acid (fatty acid) 8.0

(th HF AFANA ddA 9 FOH F%97}

B oA e R BEAE W A S¥sE AL SHow PRERE £V 9
al A fEA AANE ABSEon, ¥ ALEALH HEol F3) A xFE 2
@ RAge] A% fA% FOHLo) P HReHE P E5S FASTA
WA AH D AR Feld BOH FFEHES BAHAL

7o FOH=st F3ll FYeolgt ¢elxl UVB(280~315 nm)oll A 71 E-S8] a1 (COS)-| &4
At AFANE QWAL B FFHE MIBE, AR A9MHo] HPHOE B S
BEste] fBHOEREY WP HEEAE T F US AR ARG,

a9, A 7+ A AR (A D AFAlAE A3MA B)e UV spectrum

Abiorkene

Etaarhance

-
a — L LT SN 5 a =
o0 150 500 350 A e, 500 Wavdlengih immi
Waalength (nm | | ——cos-om 1 ma - OO S|
A H e iy - Ly - Ok Olaic alcd
i L y
|m@ajay (oo § mgfmi Linodesr acid {LA) 0% i | L COSSFA-LA DF b - FA: Faralic aicd
Dimie acd (4] D5 e = Feolcapd Atl -l | | e £ FA -0, 0.5 mM - Li: Linobsie acid

HE
@
g
Sy
\§
8
S
8
o
S|
&
i\

Propionibacterium acne, Staphylococcus aureus

= B =
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®. 3 %9 Fe WA 7o AY 2 AR

Propionibacterium acne Staphylococcus aureus Staphylococcus epidermis

FE AE A F%
A =T of gh-& -
Fd =T Clindamycin (&+13A)) 1.2 pg/mL
| TEEEST pc w4 A BelEs peak 3% 20, 10, 5, 25, 1.25 mgil
Conjugate  (COS)
enhancer 714t ferulic acid 20, 10, 5, 2.5, 1.25 mg/mL
A vk 4k linoleic acid, 7 -linoleic acid 100, 50, 25, 12.5, 6.25 mM

(1) Propionibacterium acne o )3 FFE7}

P, acne w5 GAM (Gifu anaerobic medium) x|wjx]¢ll 53} anaerobic e & 37C | A] 484

ik & 7o F24] Al =AHS Ad ABE 40 x#LA Fo3ke] CLSI (Clinical and

Laboratory Standards Institute) ¥FWHo] wet tj2~= 34+ HDisc diffusion method) . &

Fes H@rhek Ay, 7EA 9] COSe &+ &35 YetWA &tar, frl4ka 2kl A
o

= 47 AATEA g o] YER
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1%, P: Clindamycin, 1: ¢, 2: 1/2 g4, 3. 1/4 3|4 4. 1/8 Y, 5 1/16 34 H, 6: &+

Frapionibacterium acnes

(2) Staphylococcus aureus o T3 &3}

S aureus & Muller-Hinton IAWjR]o| #F3}al anaerobic el E 37C ol A 18~24A13F vl %
g 3 Fo F4 AT AL Hd AIREE 40 ulL® FoIste CLSI (Clinical and
Laboratory Standards Institute) ¥&F%He] wa} tj~= 4k | (Disc diffusion method) o &
gEs Wrke 23, 7HA Y COSw &+t &35 YehiA sk, 7144 Ak B
2 FEAAE FdF A4S EAS

1%, P: Clindamycin, 1: ¥8, 2: 1/2 34, 3: 1/4 814, 4. 1/8 32 5 1/16 3|4 6: o gh-&

Staphylococcus aureus
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(3) Staphylococcus epidermis o thd &7}

S epigermis ++-& Muller-Hinton A8 x]ol]l HF3}3L anaerobic el Z 37C ol A 18~24A]3 Hj
3t & F7o =2 A% =AHS Y ARE 40 uL® Foste] CLSI (Clinical and
Laboratory Standards Institute) &%l ot v2= &4+ ¥ (Disc diffusion method) o =
"—"L-—|‘§‘ Hrtet A3, 37FA9] COS& &+ &FHE YEhA] &9k, f7]4k> 10 mg/mL
SE7HA, ALt AAEEA g A4S RS

1%, P: Clindamycin, 1: ¥, 2: 1/2 g4, 3. 1/4 3|4, 4: 1/8 Y, 5 1/16 34 H, 6: &+

Staphylococcus epidermis

2}, AFACIE A:MA (Hydrolyzed chitosan ferulyl linoleate)e] A= T5

A QA AxFBE otdfle] BEARES om, Ax Al AHRHE {714t AW
< A3l g 397} <=3k ferulic acide} linoleic acidE #H3HAIZ] twosomeo] 7] &S]
FHCOS)S HIAIA threesomesS A|Zdt= WHOZEZ AFAH AWM AZTAHS +
st al, Z2F @A HPLC-RPEA & Xdqste] HFo] vi=2A o] FoAH=A st A+

L S
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719, COS-OA-PUFA Aol A Ax=3H

Organic Acid PolyUnsaturated Fatty Acid l
(ferulic acid) _ (oleoyl chloride)
L | |
Twosome conjugate I
W | s
Twosome YIS Z & YU 3|5
|

Twosome 1A} 24 %} I
|
Twosome 24+ 2%} |

| :
[ Twosome-ChitoOligoSaccharide }

conjugate
|
[ Threesome HH| J
|

[ COS-0OA-PUFA
| conjugate enhancer

L"

D HEF-AHH4EE] Twosome Al =

#H &/ (organic acid)®! ferulic acid 0.1 g& THF (tetrahydrofuran) 50 mLel| &3JA# DCM

(dichloromethane) 200 mL-& &%3te] HF H37F 250 mLe] HEF 3493, of~7]l oleoyl

chloride 2.2 mL3} TEA (trimethylamine) 0.74 mLS 22t &9 3 4294 O/N (over night)
W3S st #HEFoF AW twosomes AFA Ol AlFH S

O/N HFgo] &85 twosomeS ZetrAzH o=z DCME &43 gz AxES 3438 9,
0471 o] %% % 301 £3AA DCMe2 EIAEE 3. HFTHOZEZ DCM #8355 &2

= A
2]
APt AXES 3543t twosomed] HFSAHEZ 39S

_l
mlm

13, OA-PUFA9] AsFAo]A A, ferulic acid peak

e UV-320 nm

L]
1600
]
]
—

O& (ferulic acid)

ko

o
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19, OA-PUFAS] Aol £, twosome peaks

LN 330 e

OA-PUFA ‘
iferulic acid-oleay chlonde)

@ 1ELY1Z-HEF-A 4] Threesome A ZF

twosomeedl 7|E&E 1 (COS)E ZAFAClA Al7]|7]e &A twosomee] 12+ EA43LE 23|
2+7] twosome 2] ‘3&%4‘} S DCM 200 mLel| &3]jA]7]a, %7}2‘% A4+ (oleoyl chloride)e] 2
Hjol s 33t EF =9 thionyl chloride (SOCL)E Fste] A2o|A wuts} 74 O/N wk-3-
< AP3A 5. twosomed] 1z &3t w39 E & A RE %H DCM/SOCL,E Al A3taL
AxES 3|53k tolueneo]l A-&33te] twosomeo| 13+ Z4st ¥HgAHER &S

\l

ol

Twosome?] 22+ A2 twosome? imidazolidesE F=3t= ZCS=Z imidazole 0.286 g=
toluene 100 mLell F<Y4star 80C7HA 7FdstH &A1l & 1x &Adstd twosomeo| ®HS
A= AoA wRk 34 ON RESE XdAsHA S, Whgo] s HW WA E]
imidazole-HCle] A&, o|& HAEe == HHE ]%OH AASHL Ads BF Ko}
AAAxE ol &3l toluenew AATAS. Hdx F 33 twosome imidazolidesE DMSO 80
mLol A} &35t twosomee] 23} &3 HESALE R 319 S

o

22+ Aol ¥89 twosome imidazolidesel 71EEE1d (COSE AFAA Al7]17] $3H

50 mg/mL=Z ZA$+ COSe 1 mL& DMSO &3A1x1 & 50 mg/ml= =A%+ methanolic

KOCH;E Zwj2A 3~4 e FYsta 90C7HA 71dd A wwkstH A twosome

imidazolides®} COSE conjugation AlZl. 3~4A]7F&<E WHS-S FPsly, v E Fo= &
T 300 mLEe Yol WHeL F£T A7) o]E threesomel 2 31 2.

) 71 ELY 1 F-3 EF-A 4] Threesome A

= AFAlA AAMA AFE Q8] 4719 threesomeS HAsh= FAHS st o,
SHTE T3 3AM3 threesomes SDR (Solvent-Detergent Removal) Chromatography
Zl 3%k glass open columnel] F{G &S o] &3 FHA 7)1, 60% ©]42] o

g A 2 £8S H3l olE HF COS-OA-PUFA ZAFAlol A Qldi A2t B33«
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1%, SDR chromatographyg &3 HE Aol A:A peak
TG F U330 mm
3|
8|
2 u @ ® L

ok JAAA 2412 IA AFE dEFH (INCD A9 FA

O

20149 10¢, IRESL F3 A= WA AAZ G8IbsAH0 =2 UHAE AAE
PCPC(personal care products counciDel] 985 SIS A1A3+H S, INCI Name: Hydrolyzed
Chitosan Ferulyl Linoleate, Trade Name: NE-2010.2 o}g|¢} o] A= A=

A =4 3AE A EAA(the International Cosmetic Ingredient Dictionary and Hand book),
718k ARA - wINCI(web-based Dictionary  wINCID, <l=#]o]2(the Council’ s On-Line
INFOBASE) 5ol A5 o] Trade Name 5o = FAjo] g0

Page

Personal Care a Products Council

(]

Octobar 6, 2014
Application No. 4-03-2014-1920

Submimed By:
Mr. Stave Km
United States

Manufactured By:

Naturalende Tach Co.Ltd

Znd Floor Bldg A, C'S Tower, 58 Pangyo-ro 255baon-gil
bundang-gu

Seongnam, 463-400

KOREA (SOUTH)

Trade Name:
NE-210

Assigned INCI Name:
Hydrolyzed Chitosan Ferulyl Lincleate
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34 3H AAN (B3

(D 2016 A" &rEIoo] R8s AMWC (Aesthetic & Antiaging and Medicine World
Congress)

O A4 Grimaldi Forum 10, Av. Princesse Grance, Monte-Carlo, 98001, Monaco

@ YA 2016 3€30~ 4€2Y

e
— o .

LCOM Eﬁmms- 1-I“M4TMG1HE‘MEDEEJLNEWRLB‘§M

(2) 2016 F= Z&a]=An]-&1gh3] (China Beauty Expo)
(D A4 Shanghai New International Expo Centre (SNIEC), 2345 Long Yang Road, Pudong
Area, Shanghai, 201204, China
@ YAl 2016 5€18~ 5¥€20¥

Endoderma™

"= A L L
Rt . T s RTar i TR
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(3) 2016 Hvrjzx2rx=z=23x w]8HAS] (Cosmoprof North America)
DO A4 Mandalay Bay Convention Center, 3950 S Las Vegas Blvd, Las Vegas, NV 89119,
United States
@ YA 2016 7€24~ 7THE26Y

— /-

_74_




el st A

NN RN KRR
]1%]1]_-__0_ | | |
wE 5|3 E - L T
Righ W FemEgFgFE I 7

ot T T
S I S T A I 0 (o=
XIFIRIF| R | T | & | & |¥ &
R X |2 | 5| & |F®

N N N N
B Tl [ s B s [ R R
ol Nl il D B N B N A
el Lt Lt B B S I T R P
Telglel = | v | T | v x| 2
= =
al | =
Tl k| o F| e
0 0 K K =
@ | W =) T |p| &
= | W = 7
~~
Zo
BT —~ T
i ® <o
= < m T o
17Nl
B B oo
i° Mwn_un_mo
=

NF
Ho e DR
=) o | — I o
#3 mIMeZ 9 mesS
o |©] |° g0 ®T o
7S KON
o~ o
o= o jmﬂ
ﬂ_.lm Mﬂ ,_lu_l,._ 0 O_E
T A& B0
7o BEET I e | | me
HOSZ@@SMMSMM qofxﬂ ;%.Ml
<K Ay L
o do il
"R N Y
" R O® o)
eIy T W
S o S R I
R (IR o (X
= = ﬁi HT z il
= N o -
pl N
o Q
—~ e 9,&
~  F H ESFew ~F
o, X e N Q%mw%
N I | I =<l
1 — g = ‘I,ﬂ o_o SN R K
X OL ,q L~ N Orc O_E ful ﬂ_Ho = ﬁl
X wﬁ On_ <0 O O_H .El U‘_ 7‘UJOH
a9 F |k ~ 4
KH T
B —
W_AP K ™
u.__u AT od
o S T T
= S

_75_



D-06

4-1. Zx 2=

%%% %%Enoau g ro or M %
—_ —_— _— )
™ M of W oEK P> o =z M = o Ho
et = _mly Ela® 34
o B bR CHdm® UE
Rolem ® Preld w @
B e TSR RE RLy® b
T | %o 53 Q = o X = Pl B —
¥ | e 5 B g L S
X T X o = &) O o} " TK i
Moge 2 = 7 A . =
B x T RS e® T8 o
PTITwE S - N
T SN TAETHEST ] op o
o T ob|T R oMW T EFE R W
,._ﬂ_uuv [ o o o ) o
70 X S S S S I
‘WE ~— — — — —

Nfo $ o To) Lo — < I%u
T < ® N ~ — ~ S
b ) B g for
[l ﬁe ﬁe ,.AI sy

g = pilless o N B
TO o~ = ,N I i~ o
i M ME Hlo 1_“ T~ _ JXI _MW.E @
N B N M 5 | 3
Y —
= T g ool X > = ur ™
X T oy P R Mg
ok W g e o = X OB X
= T wir o B W Mr by
:l O~ N~ ~al B N o) rJ
N 0 XN EL
B = o Uy "OTE R
AT ke -
? g T  H| or S |=mx 9
=TT zE mE T D

oF 7=

fan
L

4-2.

o

e

e oA 7)Ao

i
=

gugto i, o|oke]F IND of

Bl
Nr
N
Py

<A

. A

(@) A=A

=i
=

- A AFIVHA A=

_76_



D-07

5. A7EHe] FE8AH

o

K

)A
Jo

sty

=
=

o =9 w

hos
=3

SRESTIOS

>4

O 2 F77HA 71554
O 49 F< <

A Z1eNE AFE Zed &

!

AL
;.O,O

Fol 2018 4ok &7} 3

9

shel 2ok B7k AR (2l ofs)

S

, Az, 488 AR 52 &Y

A7 AAHGANE L A

=2 <
= T,

o

=

A

O st A8
- )

ojp
R

M

—
file)

22

D-09

AFAG Qe

A F}r =R R

1

<]
pul

o

6. ATFIFNN 57
7. AFNEATY B

HEHA

—

- AH 3

8. AN FARRN2G o] 55T AFAA

ojn

mwo

e

o

_77_



D-11

S AA

S
=

5%

S

Azstol HH S o

ol
=

R
~q

7k 71€ed Ade

ARYRY ATHE AA A AA

@ HAA

)

HHlAL 71% B

=K

TH

o)
o

1 th3)

xr
T}
1o
mﬂ

o

of

(2 A

A BaA 2 tool ARE-

5
=

(WD) Z7FAFHA A A 28l o] AL fa) 9149

e R

.'I

<

—

SR

IR =

AA

AT A s A

AT AAAY £y D A

or
b

b A7

TBE B4

B

A W&

P T AAGFH U]

bl 2AE

A35)E 45

=:]
=

_78_



10. AT AR Y] REH ATAA

w o ®
Ty | P od o ¥ | @ | od s
~ B A A o o A o o ulo
~ wir mW oo
D_ —_
1 X =
T <) Mr _
X U
=y Nlo
o Ho o~ o~ o~ To) ot~ © t~ [aN|
e N N N — —~ S N —~
g The | 8 s 8 2 g g2 8§ @5
% e W | I = e TR e T e < <
ﬂ J S S < < < < < <
d —
S < _
E £
X Ir i i oo | T i
X o = ) 5 G r = = 5 =
TEN | B 2 BB B B &2 | P
Lh ur Gl Gl = = Gl =
» = = = = = = = =
s G G G G G G G Gl
N N N N N N Ny A
W W W W W P ] P |
o B oD oD D ERETIER] T (T
s T o T o T T alT STl Ta |Ta
W S 9 T
ol ajo ~ |0 oo jdo _ |dp ~ | X
Y ®HlZ 2 88 R R e | * M = Ao | & o | =
o Mool & 2 5 5|4 g N BN B U gy o d
0 Ao | g -2 & m Lo O NS o ~ ~o < ~ ~ o O NH B oor
il 2 O = X K gy | X XY ophy | X .
— ol B8 290 4 oo N 5lmo om0 B o om0 N oo E T
B K = M 8 5 WE .ﬂ_Eu WE NM WE X WE )_MM WE _ﬂ_rﬂ B K
wﬁ T g g o = o N | o = | ro g
R % % T | 0® | ® % %
o N W W W wr W wr wr wr
‘_M — N (] < Lo © [ o0

11. 71 e

D-13

olp
5%
ﬂmo

e

=3
o

_79_



12.
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1y

AZWI D-14

1) HR Shin et. Identification of transcriptional targets of Wnt/ 5 -catenin signaling in dermal papilla
cells of human scalp hair follicles: EP2 is a novel transcriptional target of Wnt3a. J Dermatological
Science, 58 (2010) 91-96
David Enshell-Seijffers et. g-catenin Activity in the Dermal Papilla Regulates Morphogenesis and
Regeneration of Hair. Developmental Cell. 18 (2010) 633-642
Yadong Yang et. Versican gene: Regulation by the A-catenin signaling pathway plays a significant
role in dermal papilla cell aggregative growth. J Dermatological Science 68 (2012) 157-163

2) Chao-Chun Yang et. Review of hair follicle dermal cells. J Dermatological Science 57 (2010) 2-11

3) Phil-June Park et. Hair growth-promoting effect of Aconiti Ciliare Tuber extract mediated by the
activation of Wnt/ 8 -catenin signaling. Life Sciences 91(2012) 935-943

4) Hye-Jin Park et. Topical application of Polygonum multiflorum extract induces hair growth of
resting hair follicles through upregulating Shh and /-catenin expression in C57BL/6 mice. J
Ethnopharmacology 135 (2011) 369-375

5 Soung-Hoon Lee et. Valproic Acid Induces Hair Regeneration in Murine Model and Activates
Alkaline Phosphatase Activity in Human Dermal Papilla Cells. PloS ONE. 7(3) (2012) e34152

6) Naphatsorn Kumar et. 5« -reductase inhibition and hair growth promotion of some Thai plants
traditionally used for hair treatment. J Ethnopharmacology 139 (2012) 765-771

N Y FEE=s TR gEYA F §E 38§ A7 &4 =4 E (1015304900000,

TEHD)
8 griA 5l MREX 2AE 27a o] °]&3 AlF (1012376350000, 5% Z)
9 WA dAELES o &3 grYA TR e 2AHE 5 o) A=

(1020150017697, =¥ H %)
100 3AF 9. HulE ¢3E FEES ©| &3 73 2AYY AT AAE S, 2012
11) KH Kim. P-62 A Study of the Effectiveness of Hair Growth and the Improvement of
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