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Purpose: In this study, we aim to study the functionality of multiple effects of peptide
collagen and naturally derived compounds through in vitro experiments and human
application tests. Method: Cytotoxicity of inner beauty film (IBF), pro-collagen

Fax: +82 31 888 6699 generation ability, elastase and collagenase inhibition, DPPH radical scavenging
Email: ny.sung@koreaprime.co.kr and tyrosinase inhibition ability were measured, and skin improvement, through

in vitro and human application test. Results: Cytotoxicity was not confirmed up to
Received May 07, 2020 1000 pg/mL. Elastase inhibition was 7.2% at a concentration of 125 ug/mL, and
Revised May 18, 2020 collagenase showed an inhibition rate of 16.3% at 31.3 ug/mL. The pro-collagen
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" synthesis showed expression of 34%, compared with the negative control when the
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concentration was 62.5 pg/mL. The antioxidant activity of 250 yg/mL and whitening
effect of 62.5 pg/mL are showed in the Results section, and there was no observed
[ | ’ﬁ.-li- [ | deformation or color change even after confirming the stability for 6 months. Even

! in the human clinical study, the wrinkle improvement before and after using the IBF
was 32.2% at maximum, skin melanin and brown spot improvement was 32.5%,
pore improvement was 31.5%, and skin density improvement was 12.8%, as shown
in the Results section. Conclusion: Therefore, the IBF containing the complex of
peptide collagen and naturally derived compounds has a positive effect on wrinkle
improvement, skin melanin and brown spot improvement, skin pore improvement,
and skin density improvement, as well as exhibiting antioxidant and whitening
effects. As a result, IBF can be developed as a key material for cosmetics and foods.

Keywords: Inner beauty film, Wrinkle improvement, Whitening, Functional
cosmetics, Peptide collagen

Introduction 2006; Skobe et al,, 2000), THFE7} ghg] L
She Zebile wajol uet A ge] Hoix

S S A s AP, DA, B oS B 259 712 ololA, ol Ak A
AZ, B 59 715l AE FEol AVIL BeAS del b B AAAAY] 9 AT )
A ek ol 4914 5l B le) SEes a0 gl 5 o)y Ao mel maepA A W R g Sas
2o] Bela E530] AT F80] A7) Bt WRo| A @75l WA BoHIT gIrHKang, 1997). oleie ZehAL 0§
At Ash 0 ALE 4 D AET BA 5O Aho Wt W & 3 o WREW 4 AE] Wol Ugtont A2 Apsie] Zeho
Zol 4713 1 B0 Bo] A 15 FHE UehbA Hitk b ARERESE 184 SehAe 48] BEHolY Eatkt o
b MREES oie] YA TR Baee F7A7D R A% ot AT 9IeHChoi of al, 2014: Zhang et al,, 2020), E

K
F-llf o.u
o
©
Hir
©
2
I TR

FE.

o AFozRE BEsjol o] MEAES BHst A4 B, A Aol 4TS WAE BE Feho] 2071 SolA 1 glont B
ehadl SOl AR R4 E0S GESoE HTHWaller et al,, el F20) AU 4ol el ob7b) B BB el 91

Copyright © Korea Institute of Dermatological Sciences.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.



Oral Disintegration Film Containing Naturally Derived Compounds Using Peptide Collagen

ok Qlth(Ichikawa et al., 2010; Kim et al., 2011). stA|Tt 2
TRHAYAZE 53 29 47 BY 43 53 FeET
2oty A Fglon ERjgEY] A7)0 Qo] Ao nEx} Ft
Az w24 F5A1Z 4 ok 231 =9t Takenokuchi et al,,
2018), 3HARE 7] APATold= AW ZeHlle] FH&0] AR
Aol 717HE5E 580] Bojubs AR A7 Bt U=
ET8t S0 QA W 5ol thdt AAIRE e Eol Hof
%] QtH(Chai et al., 2010),

2 AFelxe QTR Aol AAE BER U7,
H|2g], G 255 JATHE S8 AFEETEY 5
A, Bats}, S, mld, ASFHAEY Ao o7t Al &4 A
59 71548E 2 AAFEEFET 3,000 Dalton ©J5He] A&
A S £ 2 ARSI A W F2H 9 HAFESEYE
9] Feofl whE FEE in vitro AEI AAHGAIES S5to] Yot

o] b,
[
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22} FeHChai et al., 2010; Kim et al,. 2019), ¥
AW ErES = ARA T JAFESETES 86ty
AW 229 e w0l AAFEEYE 71548< T8l
247 43 & 4 & oral disintegrating film (ODF) AE< =
Y&t o] q-[EZE(inner beauty film, IBF) 7ALE] izt 71543
A5 Aol tsf A stz gk,

Materials & Methods

1. A& &H]|

T AAEL MR, £, R8-S 22 500
g¥ £7)9] go} dof 3t &4 37| {8 60TANA 58 &
oF AzstAchLarrauri et al,, 1997), A% AAEZ L By
(HM-2100S: Hanilelec, Korea)2 &3} 50 mesh?] A& &
A5t v RS Attt 24g 249 A= 10 g& el
Y1 32 SH-E AY HFFHLE 100 mL7t =HA 3 & dgh
Ao A 200 rpm .2 30 min E¢F W¥E|(MSH-20A; Daihan,
Korea)E ol-8sto] @etlg whsl 4Co WAale] Yol 48 h &
oF AL £/4g38k¢ith, o ¥ ¥4#2]7](UNION32R plus; Hanil
Scientific, Korea)& 0|43} 4°Col|A 5,000 rpm (FA4F: 3,000
Xg) o2 90 min 5t FAEE AAsIL FHE FeAS £t
Fot 24 AR FEE2 AYATY HAugu] o w2} widE o]
NG #2529 224 #9lo] W3] 35t ARESIE
o} AE37HE 2 ZEAIRY 98 ESAEURERE Fufjsty
AgGom Fepdld ol d (M) o2 RE 2 ARA ZeHde
2 Geltech (Korea)oll A A1 AR FLufjate] AMg-5HTE,
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Korea)S wH7](T.K, HIVIS Disper Mix, Model 3D—2; PRIMIX,
Japan)ofl 931 20/1500 rpm 22 FAlol| 30 min 70Tl #-sk5
1 o|F HIAFHPIE, EEolaEAER)E A8 20/2500
rpmO& 30 min 70°CANA #&3} stglthJeong et al., 2019). ©]
Z 945 ZS A2oA 1 h Bt ¥et & FEAE 2 H7HA
(Collagen, Geltech)= 90} 20 rpm & 10 min 7t w4t & 2 &
Hg wyh7|o] AFH JFHZE ogste] —0,092 MPaR o2
g713l0] 7|25 A A F teflon S 0|E7} A Y= BETE
(MSK—AFA-TII; MTI, USA)ell %A 30C, 15 h 27102 ARA|
2F FEREk] 10% 27t H=8 ES AZ3HA.2H in vitro
Yol A thA] T H=E 2 PBSY) 50 34 Hjgo] ©hE HES
AbAste] Aol AMg-atoict,

[

3. Mz U MIZEHH Y

AFES] o RZAAFY N EZQ] HaCaT AlEL}E A a]d-5-obA| 2
(human dermal fibroblast, HDF)= $HtA| E£3-238)(Korean Cell
Line Bank, KCLB)oJ|A] £9F Hto} 10% fetal bovine serum (FBS;
Gibco BRL, USA)T} 1% Penicillin—Streptomycin Solution (P/S)&
27}t Dulbecco's Modified Eagle's Medium (DMEM; Gibco BRL)
Hjz]ell 37°C, 5% CO, 27004 wiestgict, Al wjekuizl= A=}
80% o) At Al el 2-3Ymte} wEkstgict,

4, MTT assay

AAFEETEY T ol RELEY Az2E4E gelst
7] 93 HaCaT ANlE2} HDF MZE 96 well plateo]] 3x 10* cell/
well 9] =2 Bg F 37T, 5% CO, incubatorolA 24 h &
St wjslHA AEZE A8 REA7|LL, oJYREIEE 5%
o wa} PBSo|| §aliste] 24 h 5k A st Welld 20 uL
9] 3—(4,5—dimethylthiazol— 2—yl)—2,5—diphenyltetrazolium
bromide (MTT: Sigma—Aldrich) -£H(1 mg/mL)S 7|5} 4 hs
QF BESAIFTE, MIT A%k 712 7] formazans &0]7] 93]
Al dimethyl sulfoxide (DMSO; Sigma—Aldrich)E 100 uLX A7}
3}3, 1 h & microplate reader (Epoch, BioTek, USA)E o]-2-3}¢]
517 nmoA TF=E =4319.21, control (medium only)2] &4
T 32 7E0 R AlZEAE v wstg

5. Elastase 2| &M &X

Azxd 259 FE/M a0tE B7sb] 9] elastase E4
AeE EstGich FdhETE adenosines AHESHELm 0.1
M Tris—HCI buffer (pH 8.0)°] 343t A& 220 uLol 2 mg/mL
N—succinyl—Ala—Ala—Ala—p—nitroanilide 20 ULS Z7}5t 25C
27014 20 min ¥FEAIX] T, F& flolA ¥EE AN
microplate reader (Epoch, BioTek)E ©]-&3}] 405 nmoj|A] 4%
£ =233 tHMoon et al., 2010),
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6. DPPH 2iC|Zt 27 &Y

5202 AzE AEY A adE Fristr] sty
1,1—diphenyl—2—picryl hydrazyl (DPPH)9] A& 2tk AA5S
glsct. Hgk&ol 8-5f%t 200 uM DPPH 200 pLel| 343t A=
£ 50 uL F7ksted 377 oA 80 min St BFA|Z1 & microplate
reader (Epoch, BioTek)E ©]-83} 405 nmol|4] SL=S =45}
At Ascorbic acidE FANRTLE AN HA= 2
E3E Aot FAEEY 8= A4agR YeERH ok Brand—
Williams et al., 1995).

7. Tyrosinase 9N 21t SH

5o Azd AEY vy 5IE B7IsE7] 98] tyrosinase
g 2JAls-& &7g3kct. 0.1 M phosphate buffer (pH 6.5) 50 pL
o] AJ& 50 uLe} 0,1 unit/uL tyrosinase 50 uLE A7}5o] Aol A
5 minZt ¥HS-A1ZTh 1 mM L-DOPA 100 uL= &7} 3lef 37°CollA
30 min7t ¥F8-A1%71 & microplate reader (Epoch, BioTek)S ©]-&3}
o] 475 nmolA FEE=E S48 Arbuting FAHNETLOZ AL
431907 tyrosinase AN AAE 32 BPE ALt +

AL FE= 8= YE ATKSripathi ef al., 2016).

8. Type—1 procollagen C—peptied EMs &H

AAFEETED AEAZHAE TR oJUREZEY Al
= f S A vlRe G gobEr] 98l human dermal
fibroblast cell (HDF) NZE 10% FBS7} S0]7+ DMEM A ZuloF
Hofl 37T 5% CO, 2ZoMA HjgZt & welld 1x 10" cello] ==F
96—well plate]] ZoFE &, 12 h B viYstaA AE2E SHs] F
A 7 welld] MZ2E5F 583 DMEM wjfd o= AAg o
S 7} wello] A|RE HF & 62,5, 125, 250, 500, 1,000, 2,000
ug/ml7t H=s A2e & 48 h FF vjkstgnt, wiekdS =4
3} procollagen type 1 C—peptide assay kit (Takara Bio Inc.,
Japan)g ARgSt bl TREE EAgstglen, old FEpllY] 5=
+ kitol] Z3HE o] §li= EE -8 (Procollagen Type )0 25 ¥ 4
H 2E2T 020 AXEHRyu et al, 2019),

e & AR 28E A= 54 §7]0f W50l =g AY
go & MAA(Chroma Meter, CR—400; Konica Minolta Inc.,
Japan)E ARl L (BE), a (+AME/—=ME) b (FHE)gS
Z7gstqt. olf 2= {5 F< AFGAH . Korea)S AHS
sto] vlwstlon AT [ZES 92,74, agh 0.19, bt 3.67
o|lem, 253 WhE S4%t & I HHgte g YEgItE 84 &
AL Texture analyzer (Zwickiline Z0.5 TS: Zwick Roell, Korea)ol|
screw grips type 80332 A&5}] test force 0.1 N, test speed 10

mm/mind] 27102 242t hE jASL Hg5te] 2sker

http://www.e-ajbc.org

2t = SA517] A3 SSAEA A 2
Aot AlAY AzE 0.2 N Qitoleads
(KH,POAIe] 0.2 N ABRFER(NaOHDAY 118 mL ¥ E&
L2 531 pH 6.89U< s ol AF519 B34l

Folo] ABS AT A 27 Sk ABTY PR
o, Koreah® 2 THY ABEIRO0 3 BF SO et

11, LZ=o| OFRIA AlS

AxE AEFY] 2= % FHYE Ak 9fsf 50+2T =4
of] Raste] 9133H1209 Lux/hr, 500 watt hrs/m?)& =& A|A
7M1 wgtol wE WA 5o Ak 0, 3, 67d 5ot wEst
k.

12, QUM HZAIE TAEXL 2E

2 AFY HA@AE & 5070l T2 Aol 20t} 30
o 44E o= sk o|UHEZEY 5 2 4 B2} #olA
£ NSt ZAe] 7| BAR] AR, o, AFA, Foeit
T ) B ouT AEoA = 277} glod, A Hg
ojuf TS0l G, AR, SRR obw WA FAolut 44
o] gl ARFES AAstgt. o] A &gty A
3](1040173—201906—HR—019-02)2] HES} 418 o} 23 g
% 33 WHEAME A, A T 5, AR 109)5t A A=
Fstant. &4 A YT ABAR AR 2 At = 189
SA(RE: 2242C, H&: 50+5%)°14 30 min7t HYE
5 &gk AHFE 1Y 234, & 108 £ 2038 Al

32,
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fo

& rlo
S
4
du oft b ook

SHL AL PO A T R el RAT 4 Y=
F2U 4P F YU,

13. DI 7HM E= ot

AFAE F5 M A=E F7Is] sk WillCam (KL
Global, Korea)& &85t S48ttt WillCam2 H3t7v2to]
HEE vF B9 FEe AReR FYsla FEAE, MagE,
B3 g FAR YERo] g ARkl A4S ol 225
FE, AagE, BEo] B2 AR SAE, U AIAEIAE
BE AR 8% £ 7 FU XL S eH, At
= AR ARG Blwste] gho] Eoles FE A, MatlE
A, 2 iSRS vehdn) 7171542 A= AR [ 0Y).
ARG F 5, 1099 AlolA = .

14, TIAILE M HE By}
JRAUE A AE BAAE fstel DelrEe) 280E o
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Figure 1. Cell viability determination of HaCaT and HDF treated with IBF through MTT assay.
HaCaT (A) and HDF (B) were treated with IBF (31.25, 62.5,125, 250, 500, and 1000 ug/mL) for 24 h at 37°C. MTT assay was conducted
to evaluate cytotoxicity. Each value is the mean£SD of three independent experiments that are significantly different (p<0.05) from the
control. IBF, inner beauty film; MTT, 3<(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide.

Aslsl= AFz)el USB Ultrasound Scanner (Dermalab USB
Ultrasound; Cortex Technology, Denmark)S 283}t AIH
2o 2239} HAM A2 B2 1 Scanner?] probeE -2} 3

Zo] HEE 3 T 23 AR} BE TA|FA}e] Y& =1
7 A 3 em £91S BUT YL Tete] PR AUES Z45
Aot EAR9)E A3l 9] viZ offjolA HelAF ARE
° 2 gstgon, RAUEE 9ulsh= ZetulElQl intensity
2 2% 9 Bkt D9 densityol o, AR ARG A} v
wafo] Sl F71S HRAYES AR S-S Jojaict,
7171582 A& A A(0%), A8 F 54, 1099 AlolA] o] &
ol Zict,

15, ARz

A, texture, AH|RF AR 2AF Zil= SPSS T2 IH(SPSS
25.0 for windows, SPSS Inc,, USA)& ARl 7|&5 A, HI=E
A FUREE -4, K-Bd 2384 9 aA4EAS HAISHH.
E Adgeolge] AR 2= SPSS 17.0 for Windows ZZ 13
= o]&ste] EAsHGTE A AR o A= gt 7)7153
AHEZhe] W3l ol BE EAsP] skl W, EEWAL, WEES
ARSI T, EAAQ] 9L paired t—testE A5 o] o
94 A}ol= p<0.052 HAAsH3ict

Results and Discussion

1, MEFESEES 0|12 LEXNH M=

oJYFEEEY ZEAFS AR S T3t e=rzat
HAKF)Y E87leS 7L AAFEEAES Hrlsty whe
o] Hom 37|= 30 mmx20 mmXx0.27 mm IEXAEXE
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AR AZEQIH Aol Artd 2982 ZeHin AlE R 1
A HT FAFEEFE] HE5 2000, 1000, 500, 250, 125,
62.5, 31.25 ug/mLeE Ao HE $EFEES 10£2%
2 AzEYc}, AzEo] ATy H MIZ2 AF A AE vjx] 2
phosphate—buffered saline (PBS; Welgene, Korea)ol] &ojA ARE-
=3t

2. O|L{RE[TEL| mIR ME =
OJUREIZEEY] UE AP BF AE AAYEN HAFEZELE
o] Zgto] ofgt ME=AS H7IeH] Yate] HaCaTA|Z2H HDF
NEE 27t = = AE|ste] 24 h ¥jget & MTT assay S 4%
atchFigure 1A, B). Z12ke] AlzojA] PBSTE H71eH SAt =L
(CON)YE& AHgsto] NZRYEES v 313 of o|UREEES A
g 32.25 ug/mLAE 1000 pug/mLis =7t 9] AlZAIEE&of F-9
u]gk A ZAFE O] Wshe gl 2 0RE SRIEo] o|URE LT gt
RN AL gl AoF welE) o] e Avhe= *183@1
T AAFZSEFEANNE FA0] glSS I Aaet 45
2 TEofZ Ao AlzE4o] gl AL AR & 4= Y= é#i
AbsEt,

3. Elastase M| &4 =3

Elastase A5 oHe3lo] A a2 AMGET w3kol olHx)
=] wet dlastase®] B4go] wokA= AR YA JIck(Baud et
al., 2013). B AFolA elastase“zﬂ S dobEr] {8 olv®
B SAdRTY FEE AR et Fdize
adenosine 2000 ug/mL-& /\}*Q-ﬂo o OJUREEEL 62.5 pg/mL
¥ 2000 ug/mLs=7kA] A2 4901 125 pg/mLoi| A FEl §<]
A<l elastase GA| B} e A2 I FHith(Figure 24), 0
UREZEE A % 62.5 ug/mLoll A= ok 3.5%<] 4A) &5 UEL
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2 WeRd e 2000 ug/mLollA 9.7%9]

& et St} 9 tiz72l adenosine
om FY F= ty] o] RELET oF
3.2%2] Atolg Bt wEhA o|vRE o] /M fo%
a7} ok wgt Hr

9)& 9] elastase ‘2111] ass

ol F

4. Collagenase 24X &M &H

Collagenase = elastase®} 20| wHiesh} o8 Z=of upet &
do] wobA g 5 Aol B2 IS FALE gEA ot
Kim et al,, 2011), T2 FEA|9] collagenase Aol wt 5
2 /1A g5 Sivka €A ok oJUREEEY collagenase®]
A5 golEy| 98 9t PBSYE A2gt AL o= AN
UREEESL 32,25 pg/mLAE 500 pg/mL7tA] A=
1% 272 adenosine (500 ].lg/mL)J—}- Hlw 54
. O|HFEIZE 32,25 ug/mLojA L}E}”‘
o 125 ug/mLEE 500 ug/mL 7M1= 20% S U
ERch(Figure 2B). Y5E=<! 500 pg/mL2] Owrﬂi%t 35%
9] ARl &S Uetl FUEE tiH] oF 15%Y Zol& B oLt 32,25
pg/mLAE §9HQ A4 5L Hols AA o|URE LR
& 500l &7} Qlokar st

gal

103:9,0
HHJ

°|
A

oxe i
=)

collagenase JAIE &
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Figure 2. The effects of IBF on collagen-related digestion
enzymes and pro-collagen synthesis.

Comparison of the elastase inhibition effect of IBF through
enzymatic experiment (A). The positive control was adenosine
(2000 pg/mL). Collagenase inhibition ability of IBF (B). Expression
levels of pro-collagen type | in HDF cells that were treated for 48 h
with the indicated IBF concentrations and measured using ELISA
assay (C). Values are presented as mean£SD of the percentage of
control optical density (experiments were performed in triplicates).
Asterisks indicate significant differences of triplicate data ("p<
0.05; "p<0.01, ""p<0.001) between negative control and IBF-
treated group using Student’s t-test. IBF, inner beauty film; SD,
standard deviation.

q=

5. Type—1 procollagen C—peptied s &
A8 22 gEto|E 9 HAFSERES E¥ele Y4B
o] FEMA aAE H718E7] A3l Type—1 pro—collagen 34 &
2 4L 18T} Pro—collagene collagen F+2&] oju]x ot
o3} 7128 A] ot propeptidedtE B7IAMES 7HAI e,
propeptide= pro—collagen®] A3l (folding)S E=&5=11 collagen
HAzRE vty g2A Qi) ol £2|¥ propeptide®] %
< ST 2N, Al YoM collagen BRI FE Seld ¢l
tHTalwar et al., 1995). WAUZT-Z adenosine (2,000 pg/mL)
& AR o SAYRTS PBSTHS AMgSe] Blmatsict, ol
FEEEL 62.5 pg/mLollAe SN2 (100%) ] 134,4%9]
procollagen #8155 e 2™ 2,000 ug/mLoAA = 202%2] &
2Hl )52 YERl itk (Figure 2C), 2| eF AP AFollA] A=A}
St AH 3t collagen?] 4 E290 digt AtE0] Bol
B3 Eo] 9lthJeong et al,. 2008; Zhang et al., 2020). 3HA|Tt &
Aol AMSR ARA FeHllY] 2 BZE A FrolM 9
o] T HUL HAFEETEY =7t 57HF ) Wt procollagen
9] F=7 F7t He ALE Vet A0 e AEA Y]
FHED FAFEEAEY 712 wdEn), o9t ZE A9=
AAFZEIE] )3} procollagen?] EH|%5-9] Z712 wtech

bal

JI)|I

6. DPPH Xt 2tC|Z 2715 £
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Figure 3. Antioxidant and whitening effects of IBF.

DPPH radical scavenging activity of IBF (A). Comparison of DPPH scavenging activity effect of IBF with different treatment concentrations.
The positive control was Vitamin C (2000 pg/mL). (B) Tyrosinase inhibitory activities of IBF. Arbutin was the positive control (2000 pg/mL).
Values are meanSD of three experiments. Asterisks indicate significant differences ("p<0.05; "p<0.01, *p<0.001) between negative
control and the IBF-group using Student’s t-test. DPPH, 2,2-diphenyl-1-picrylhydrazyl; Vit. C, Vitamin C; IBF, inner beauty film; SD, standard
deviation.
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Figure 4. Stress strain curves of inner beauty film.

The result of tension tests obtained using 25 samples. Texture analyzer measured with screw grip type 8033 at test force 0.1 N and test
speed 10 mm/min.

A S A 2L 97 R3S AN TS s o] T} oF 10%9] polE HHAT Fo40] w2 Aa Kol ikt &
g2 Ayt w3kg AAIshet] Fag IS she AS gEA 7} g Aoz wokEc
Ath(Assimopoulou et al., 2005). O|UREILEY] 43t EHS
Yol 7] Yaf 125 pug/mLEE 2000 ug/mL7HA] 3Hikst 84S & 7. Tyrosinase M Axls &3
2l 3FAcH(Figure 3A), SANRZL PBSS ARE3HAT AT R Tyrosinsaset= P|# 9] x| & npAZA Az dabd S
2 vitamin C& ©]§3t0] £2745% ERISHATE A2 125 ug/mL FZske AL 2 d#A Y AT 49 dahde] o] o
FEA 1.17%9 2AEE BFoU §o43 $4]= ok itk A=lo] ujwe] go] Yehts AoE d2lA glth(Hearing,
SEASE 250 pg/mLAE 8,5%, 500 pg/mLollAl 19%, F/dthztat 2011). Tyrosinase A3l 452 L-tyrosine¢] 7|42 M43}
5 5291 2000 pg/mLolA 40,1%9] G-oJn|gt ARtz 24 o tyrosinased| &Jl L—tyrosine®] L-DOPAZ, L-DOPA7} ThHA|
5ol ERAHATE FAHRTL 50%2] 2746 B o|[URE[YE  L-DOPA quinonel 2 == Y& o|&atirk(Hwang et al.,
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1997). 4219l PBSS} vlaalA 62,5 ug/mLollA] 14.3%2
2 UERITE 2000 pg/mLolAe= 30.6%2 AAlag2
Hol °“"‘3H 279 arbuting) 27.7%Eth =& gy L}E]-LH‘Ziﬂ-
(Figure 3B), % &% 2,000 pg/mLoA] Fddf2tkict njdet
o] 2.3%=A YEht o|UREILFo] njdof Folujg mukr} 9]
£ A0E AtrEH

ML ATAQ PEghe oz BAS BUSID A
of glo] Amlzel aag TRsh] 918 SR ehh 413

HPeleHLim e al., 2010), A1HZY BEQIGES 24,42, 229
HEghe 28,622 27 AR MEA 9502 A ekt
AMEEGEE AT 0,17, o] 0472 Aol Folmo
2 e 8 UERIREL SAE() 274 AT ARzl 3.0, 2
o] 4222 Aol §920.2 We ke ehheichFigure 4),
VR Aol SFE,, VA S 4] SHEE, Ak el v
3 Aol gelmoR WA ek Aol 5K Al Sofd A

dL at F_ )= th&to] F 96%, Aol oF 478%2 A3Fo] &
AR e ZHS UEhAL, et A Foldk AL at break)
= gago] o 373%, ABLo] o 5922 URTo| RYHOE &

2 ZHS YERRITHTable 1), Getd o2 QAT oL AAF-2 Hlhy]
g TAo| AR EI} 2715 ARL-L ZHasH] "l o)k A
2 2o Dsjof she AT aaglow ARANS igon ¥
& AA Aol 118 Eojof et

ez A3 Al olgtE
°l‘4vEll§ = Bttt ghtdoes 3
Aoz Bggor Aoy d7Ey pHolA 5= A EE} T2
pHOllA| ®27] o} 5= Zo] Fa38thKim et al., 2019). 4]
SYTA Y BEIAIE 71N A 299 ARE AJFY HYL
o 22 AlEE2 E2H ODFEES ARSI Hat 534l
He 22 245 s7F 22 oW oJURETEEL 250 s7F 28
= lthTable 2), HRFLE AMEH AFL 2 AtolA] AMEH o
UREZE A2 o, 57 5ol tEAN AES f3% AN
W 59 712 7ide] 27] giEo] 2o AMgo] et AL
2 grigglon EH zFgoam /\}&L g=9 To]]/\]{h‘i 242-250 s

P_/.:A] 7

r°*‘

T

I~

Ae] 2l £ wo|
= A2 AHEORHG Tl BAS asioh T A AR
i,
10, EEQ] oy a3

Lwoh WAL ZAS] I A4 A olEBET hY

671 BT AFY HAIH FAA st 2 Ao WA ehtA]
ATHTable 3). OlIRHBES =97 6/4Ln=9)9) 2T
F Agstol 341 stonl Aol A olUREBES 4, 1
2ol g Az A= o0 e A, WA, ¥ S ¥
812 nolx) gtk £ AL WA e AFS 19 o)y
43 A A 4 ol FAA FoiEel Bilep] ofele
G2 Wyslo] 24 9 AgE Az 489S APstc Bl

A}

Table 1. Tensile strength and maximum strain test of inner beauty film

Frnax (KEF) dL at Fry (%) Forear (KEF) dL at break (%)
Control group 3.38+0.10 96.87+6.91 2.24+0.28 373.45+37.45
Experimental group 1.04£0.13 478.32+46.73 0.65+0.14 592.15+109.12

t-value (p) 35.361 (0.000)""

19.780 (0.000)""

-12.330 (0.000)"" 4.643 (0.003)"

""p<0.01; ""p<0.001.

Table 2. Results of disintegration test of inner beauty film

Disintegration time (s)

Sample

Control group

~N o O b~ WN P

Mean

243
250
242
250
242
244
244
245

Experimental group
224
212
280
300
203
230
250
250

TEach sample is shown with independent experimental results.
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Sl AjelAe] Lol ofat e o
o Aol ne] Qe 25 A7 Aol T Ao AmErh

N, rlo
jancy
o[)l
i)
32
B
)
=}
o
i
D)

14

11, QUMHSAIE TS JHM EIt
1) FE74M

AR A HOD), A4 F 59, 102 22k) 2BAM Hrke ©

22 17} 220 JEe B, A8 A0 4.94) o] A
T 59, 109 ZHZF 4.02 (<0.05), 3.14 (p<0.001)9] A& gro=z
gojHor F20] FJashe A0 tehton, 242} 10.9% (14
% 59) 9 32,1% (Ah§ F 100)9] 78 HHLS UebgtthTable
1), o)o} & AT in vitrool X TRA|Z) M) FakA A 2

A3} collagenase@A AAE Q3 FELY a2 AlgHh &
N E S 37 IR ER8E & 5 Y 2SR B
ol glu 2 AFME &AL F2k 3 Aol AAFE5S
E9 collagenase@4 JAE Foulgt adE UEPH ASE AR
HoHKim et al., 2019).

2) Il MA FE| JHM

A& AN HO0Y)T A F 59, 10 ZHzke] )5 47| A
A H7ke REF w7t 29 717154 Ak FaE whgeln,
AR (0¥ 3.22) th] AR 3 59, 109 2+ 2,71 (p<0.001),
2.16 (p<0.001)& Fo)F o2 7adh= 202 Yepon, 217k A
£ A oy 10.36% (AHE ¥ 5%) 9 32.53% (AHE- ¥ 109)9] ¥
B A A-E HAES SRISHATHTable 4). ©]& tyrosinase?] ¥
AgAel it a2 ARE Aol dAEAe] wod
THE o] HE| | FHpE AAFEETE] o3t antz AtaE
thKim et al., 2019).

I O 2T =

B3| W3l g fRAPL R »nFo] AL g4 v
AT o3t AR AEHA §H, IER| B, Al
T} 22 ekt Rlo) o3| st o= Qg B3| WA J2
" Z]7} ol dAto| ol BhAY $Hch(Shin & Seo, 2019), ©UH-E]
&Y 2Fol vAE FFE goher] gl WillCameo]] F2HE vt
OIELE LIRS o] LS B BY 5 Je Frle Y F

& ST 2AE, AR AR F0Y: 2.46)T AME T 5¢Y, 10¢
Z#Z# 1.68 (p<0.001), 1.2 (p<0.001)Z FoHo R Fasl= AL
2 e on, 77 g A tiu] 17.34% (59U AR ) 9 31.54%
(104 AHg 39 R 23 HAES SIS HTable 4), ©o]¢t 2
< A0 AT §9F B9 AHE Ao s dd Hu 27
ARl BF,ET JHAT vlo|enpA o thet AFE HPsfoF T A
22 At

4) LRX| e 7HM

HRAYEE HREET YT BAZ Qo AUErt Fot
Aol weh FEAA 2= et Aoz d#A Uth(Han et
al., 2016). A2 FEBEAUE /JA T A EA 92 =7} o
ZHd 3 em F29 TY FEE FET 4L 7t 24T 4
I}, AR AR A(0Y: 38.18)F AR ¥ 5 & 109 747t 40,87
(p€0.001), 42.5 (p<0.00NZE FH o= F7lohs Aoz eyt
on, 717k ARg A HiH] 8.61% A & 59) E 12.77% (A& i
109)9] B RAUE JJHAEE Ask¢tHTable 4). o | HEZ
o) ARA Y] F5ot HAFEEAEY S Y S0 4
collagenase, elastase®]| 2JAIE F3 BFALE 7jAdof o3t £t
2 FE7M49] Az AlmEh

Table 3. Stability results of artificial sun lamp test of inner beauty film on storage time

Storage time (month)

Sample”
0 3 6

1 Stable Stable Stable

2 Stable Stable Stable

3 Stable Stable Stable
1,200,000 Lux/hr, 500 watt hrs/m?>.
Table 4. Results of human clinical study

e Mean score (% of O day)

0 day 5 days 10 days

Wrinkle improvement 4.9442.09 (0) 4.02+1.87 (10.92)"" 3.14+1.91 (32.18)""

Skin melanin & brown spot improvement 3.22+1.77 (0) 2.71+1.82(10.36)"" 2.16+2.01 (32.53)""

Skin pore improvement 2.46+1.71 (0) 1.68+1.69 (17.34)"™" 1.20+1.44 (31.54)""

(

Skin density improvement 38.18+9.42 (0)

40.87+8.77 (8.61)"" 42.50+9.43 (12.77)""

"Means+S.D. (n=50); "p<0.05; “p<0.01; ""p<0.001.
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Conclusion

2 A= ARA E2H0] E5E Aol dAFE5¢ES
9] 235 Fot FTIeAE IR FHEEE o|vREd
& Fpustol HRAAY F15T o9 R AAHEAEE B
st A5S APyt AAFESEFES APYA+=E F54
2AR 154E SIBAT o2 vito s AL W] B
A 53 It AFel AMgE dEE AEYRE 55
8 2 Fojsiol AF%—Q A 2h id"d-%éiﬁ 2 49 ﬂ—‘;mﬂ

49718 AAFE o 1000 pg/mL7HAE f-ofw] el *ﬂ
9] A= A=A Uit E3E 0] R 3o T 59 -L?l‘l
collagenase®} elastase> 125 pg/mLY @ 20.8%, 12.5%22] -
om A A aE vEhd AL Felsiiitt. A aolA Q"]
3 HAZZRIBE] BHE ¥O 520 o ATkE sy

2 Aol 22 Z2HE FRIskgiH oJ|REZEol procollagen
o AReE B3} Qs A0 = ST, AT B 45
510 procollagen®] S Y 4 Ythe =50 il Ho] B
SHOAE 9 ol ek gt ot 49 6 A
Y §F FEOA 2 Gl ARREHYY AAFEET
£9 57t E]"C‘ procollagen—J A9 ST et Aoz &
gl wet HAFEELEY] aa2 AmEthKim et al,. 2015;
Lee & Ryu, 2018).

AAFEETEC] FFE o|UFHEIEEL IS} njaE/do
= B9 Ueholth, SISk 250 ug/mLAMRE felmel 2
ez 275S 58 A aTE AT 4= 1glen ujdo
A= 62,5 pg/mLolA 38 $eldel B} Aoz 21 1Y
o}, v B ATolAlE 2000 pg/mL A7kl A ST
ZTET 2,9% £ tyrosinase A EHE & 5= QUi o
= At anetE Zom AY w3 e 718 Al
ol gl Ao Ber,

o|UFELEY B4, ¢l ditr A& Xge 2da} iz
o2 ANH FEH &2 ATE0 Sl AFLEN & dToA
*]‘QQ OUREIZET vuFS ¢ E4o et A=E Eheu
E3& E‘}ii"%. AT oY REEES A==
EE‘]—‘% ansd s
t ot et
el 75‘*1—‘1 ¢t o*é é#"“*ﬂi 0}7‘”—’]"] Ao 2 gRlE, 4
o] A Wsh= UehtA] oot WaE Ae
IE gletgh, 5 2ol BEEA &
2 94; FEojo} o2 ARE,

AL AGN TN IS AL
e Aol AFgEH e wF =4

O_L.

P

ruﬁL

rlo
o
Eul
=2
ol
1o
r [
X
o
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AAZFEAA, 8345 8 AR UE] A ARG A ] A
$ 550 9 109014 S48 Y TS heolet B8, A
of ke 24 AafolAt 20t 2t 30eld MRS A, TR
At AL S B3 AN @ R LR g o B4 5
7K Ao e, U oI UREBELS in vitro A B <)
ARGABANE BUPE 1) 15 25, ALTEAAY, BI4E
9 AL e o] BgE i Ao HekE B Aoy
AHEE A BAZ AT HARZEIR] ODFARS 71E 1% &
4 2epI v 2] §48 9 B WRATE F4 A7
Agjo] Wa & A0 ARuH ol BET FE AT} B4
ol SBEoFE WA 4 9 Aoz 7|,
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MEX Z22RS 0|8 MAFESEE SR TLSHEEL ML SISy a7

PR
S RARIR CRERRARARARR B R FLLhRE

SWE, BCE, =F4%, MER, BRM, BE, REK, &%, IEE, R
Korea Prime PharmB R AT RIAYIRAZEFT, oM, #5E

B8 @B AAREMARNAIRLE, ARSHKBRERMXATECSYNZSRIE. HE BIENNAREAE
¥, WERNEAE (IBF) HNARESE. RRREAEMESN. BEEOBMRRENGEESD. DPPHERES
PREENFER RELEBINGIRE AR BRI E )T, E5R: MREEAF]1000 pg/mLAlE, FETAMEEN 5 REN125
ug/mLEY, #iEEBEIGIRNT.2% ; RERN 31.3 ug/mLEY, KIFEINHIERN16.3%, [M62.5 ug/mLEt, &5
PAMEFSERAEMLL, RIRREHMTREN34%, BERITMER . MAMEETE250 pg/mL, EEMRE62.5 ug/
ML LR, BINT EZWR, 26TANREMLRIE, HRHNTFHZBIUR. BMEEAEIRKAESR, £
FIBFRIERI BN ERRT32.2%, REERERMBHMIETN32.5%, EARXEXN31.5%, REKEER
EXN12.8%, HABEBEWR. Hit: SSUREESYMRATTENSYNIBFRERIN. HEXRKRE
AEW. RERBKEL. XERBRBEENRIER, HEABNAMANEBER. HAlt, IBFRIEALLRM
BamBIXEME

Xiin: WERE, M4, X8, Rt ttim, RRRES
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