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Abstract: Since the lips are a representative facial part that can express human attraction, aesthetic interest in them has
always existed in human history. However, as lips age, they tend to form wrinkles, become thinner, and lose their volume.
To counteract this phenomenon, medical procedures such as fillers or fat transplantation have been suggested. In this study,
we verified that the one of main effective material complex of LG H&H LIPCERIN®, combination of cedrol, a sesquiterpene
found in cedarwood, and three peptides (acetyl hexapeptide-8, acetyl tetrapeptide-9, and desamidocollagen) could ameliorate
the photo-aging and reduce the wrinkles through in vitro experiments. The possibility of improving collagen and elastin
expression in skin fibroblasts and reducing MMP expression under photoaging conditions was verified. In addition, it was
confirmed that the amount of fat tissue in the lips can be increased by promoting adipose stem cell differentiation and
increasing the amount of fat produced in the in vitro adipose stem cell differentiation experiment. Two weeks of human
application tests confirmed that a combination of cedrol and peptides can improve the wrinkles, texture, elasticity, and
volume of the lips. This study verified that the combination of cedrol and three peptides can be used as effective cosmetic
materials to decrease the various signs of aging in the lips.
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Aot AlliZ= HS68 AIZTHATCC, USAYE ARERLow,
10% fetal bovine serum (FBS, Thermo Scientific, USA)7} 3
7}l Dulbecco’s Modified Eagle Medium (DMEM, Solbio,
Korea) HJRE AR3}0d, 37 C 5% CO7} SA|E)= ol
O[E}E ARESISITE 80 ~ 90% confluence”} BRI, A|2E
Dalelo] sccding 2191 KIFIT, O}E 91510, Dulbecco’s
phosphate buffered saline (DPBS, Solbio Korea) &2 13] Af|2],
EHA(Trypsin-EDTA (0.25%), Thermo Scientific, USA)S &
ofglo] A5 GAAIICE AF 43 sk A, 12 well
plateo]] 0.1 x 10° cells/well 27 © & seeding 31T} A1 &
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RS M2 EPAaEHlo | (Korea) © 2 HE 5
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9 seeding> A-froblELet FUTH APY o= ZIgdict <)
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cellsiwell 2710 seeding T} 100% confluence”} Elo] E
5 AR =4o] 23R AN &7 AL Esh wiR]R wARh
of A =7] Al 53} viR]= preadipocyte basal medium-2
(PBM-2, Lonza, USA)o| fetal bovine serum, L-glutamine,
recombinant human insulin 0.1%, dexamethasone, IBMX,
indomethacin, GA-10002 A% &3} 71 ZAAEPGM2
Bullet kit, Lonza, USA)S Z7}st0] A|Z31ck 3 ~ 4 o 3t
WA oclolS REE, 10 ~ 14 27k Hjoke: HIegalck

Spheroidi= TheT e WHLOR AT 9% wel
culture plateo]] 7}&5}o] MAto] ] low melting agarose 1%
100 L5 7RI @zt 2 §ar 218 5, 21 flofl A

2 Z71A1EE 5,000 7HR1S- seeding 31k 10% FBS, DMEM
uiz] & 37 C 5% CO7F FAI=E QlFfHlolElollA 3 ~ 5
WL B 7, spheroid’} FEIGNA Bel 5, 8} G
= Asigict

] A HElol= 3 S o] Felm Agson)
acetyl hexapeptide-8, acetyl tetrapeptide-9, desamidocollagen©|
sl 212, argireline solution C (Lubrizol, USA), dermican
SPB LS 9837 (Cognis, USA), collagen type 3+ vegan (HE]
BHL Korea)S AREAICE o529 HIE-S1: 10 : 1002
AgFoH, AliE Aol AMSRE B 24 4 THA=
Table 13} Ztc}

2.2, RTX} Loz &l

Collagen type 1 alpha 1 chain (COL1Al), MMP-1, elastin
(EIN) 2} Hradege: €R15}7] 916}0] Real-time polymerase
chain reaction (RT-qPCR, Applied Biosystems™  StepOne™
Real-Time PCR System, Thermo Fisher, USA)}S 4=385}%ch
24 h =3 AP emE Al AZolk, RNA 57155 oF8-
3}o] RNAS 231t AccuPrep” Universal RNA Extraction
Kit, H}o| 210}, Korea). =53+ RNAE g 95 cDNAE A
ARSI TOPscript™ cDNA Synthesis Kit (N6 Mix), 2l1A|4%=
g2, Korea). 4] tidol] sidE= aA=9] Zefolmet
cDNA ZAekS RT-qP(R 7 E(AccuPower” GreenStar™ RT-gPCR
PreMix. H}o] 2o}, Korea) A|ZAe] viiyrAef whel 239t
3, thermal cyclers ©]-85}o] RT- = 53513tk

23, XI2 oA

A% G ZNE BSPE B A ARS DPBS
(Solbio, Korca) O 1 3] A2 %, 10% 222 (Formaldchyde
solution, Sigma Aldrich, USA)®]| 30 min7} 123t} 54
213 A 3, 60% o]AZZ2TE (Sigma Aldrich, USA)

Table 1. Concentrations of peptide complex which were applied to in vitro experiments. Each concentration refers to ingredient’s (in

parenthesis) concentration. All units are ppm

Acetyl hexapeptide-8
(Argireline solution C)

Acetyl tetrapeptide-9
(Dermican SPB LS 9837)

Desamidocollagen
(Collagen type 3+ vegan)

Conc. 1 0.25
Conc. 2 0.5
Conc. 3 1
Conc. 4 2
Conc. 5 5

2.5 2.5
5 5
10 10
20 20
50 50

J. Soc. Cosmet. Sci. Korea, Vol. 49, No. 4, 2023



368 - ded

of 2 min FF WA ASHE AA & 60% oil red
O (DW. 40%)°] 20 min E<F HESFICE o] & AZolg 7
7], 5= 2 3 A3 5 dulg (EVOS™ M7000, Thermo
Fisher Scientific, USA) .2 THABICH Alh 228 oA
100% ©]AZ23-2-S 10 min §2F HES- &, 27510, 515
mm oA FHES SH3IL

24, 2 HE A H =24
20 ~ 56 Al o)A 24 WS mR(HF 38.14 £ 15.10 A3}
o] 2 2t Frelgiek el gt wld Bafo] &2 df
BAE TRk, AR TR} diEo] of4dolqle
A

Salgiek o]z elstel, e A 2 Arye 9]

2
u}
[o
H
g
2
o
fllo
>~
[e]
o
iu)

() oA UeES A HofHo] giA w=arstier).
Q) F A ARE % s 9ol =Eeh vk A
EEsag
a5 XS ¢Jslol, DSIR 7H2kE o] 83 g« H9
1293, Antera 3D® CS (Miravex, Ireland)E 0]-83} ¢l<
2, 9 EE 371 cutometer (Cutometer” Dual MPA
580, Courage + Khazaka electronic, Germany) & ©]-83t ¢]
& e g9 eEAE HrkE S3sieich At oAk
of o3k T4 H W7ol tiehiM = H7HE S35tk
Antera 3D" CS¥= 3219 ou|z] ¥k 2 Tjfst |2
tloje] F=2 AFept 7otk m S Al A o
Aol St K15 SA51] fls AHlE AlE F9lell ¢
Ashes sk S4sith U 75 7S Slg v
4= length, average width, average depth, maximum depth™]
Y& 4 F7HE 913 Has RaoH, Qs EE-S elevation
HEZ o]lgslo] HoiA volume (mm)L EAEIICE
CutometerE- ©]-8-5}¢] Cutometer 4} RO (total elongation),
R8 (total recovery) =25 73513t & AldolA= 57
27102 Mode 15 ARESHH UHSHA| -4 == 450 mbar
9] 29k suction time 2 s, relaxation time 2 s&] 202 &
430 23 5 ASTRS okl ZHANES Aol
AzARe] Ao w2, Ro= 2 2] digh 7)o
G521 7% (passive behaviour) S 2Ju]sh, Ao A+t
A T5e] Za1/d (skin fimness)?t g0l Qo] Ho
Z1 dp QIEH15]. R8-S 2 A4 Al Eotele ©4
EUES YJuiah, thefet dtol|A] me] gEe] A

S~
N

]_

¢

!

tHEtalgsE ok 3] A, A9 Al 4 =, 2023

QPR -

Table 2. Ingredients for lip balm formulation

Ingredients

Hydrogenated Polyisobutene
Bis-Diglyceryl Polyacyladipate-2
Caprylic/Capric Triglyceride
Diisostearyl Malate
Microcrystalline Wax
Sorbitan Olivate
Glycerin
Silica Dimethyl Silylate
1,2-Hexanediol
Sorbitan Stearate
Simethicone
Cetearyl Alcohol

Distilled water
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Figure 1. In vitro efficacy of cerol and peptides complex to skin
fibroblast. (A) Collagen type I alpha 1 chain (COL) and elastin
(ELN) gene expressions of HS68 when cedrol & peptides complex
was treated. (B) Collagen type I alpha 1 chain (COL), elastin
(ELN), matrix metalloproteinases 1 (MMP) gene expressions of
HS68 under photo-aging model. Ultraviolet (UVA 15 ml/cm?,
UVB 20 ml/cn?’) was irradiated. After treatment of 24 hours,
cells were harvested and analyzed. * p< 0.05; error bar was
shown; ppm, parts per million.
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(Figure 1B). Z2}A2] 9 60%, S2kAele: oF 70%2] uh
3 7k BvE Bgon, MMP-12 3 H] 71eF wlo] =

71819} Cedrolz} FEfOI= 3 % Zte] A2 A], Zel
3} dglrelo] WEE ZAAaE 31EA7]), MMP-19]
HrEERe. 7N 7S slolslelt). Zaala) oefae o] vt
w512 ol 71 945 A Codrol 1 ppm & 5
% 1 (Conc. 1, Table 1)o]A] FA2]AHNC) thH] 166.67%
75926% 2712 217 BRIsiSITh. MMP-19] TP 7
F3= Cedrol 1 ppm ¥ %= 4 (Conc. 4, Table 1)o]4 F
ARNC) tiju] 77.92% 2] A7HETE Skl

3.2. Cedrol ! HEO|E 3 FO| X|HEJ|MZE &5}

=% q 7(|xl =x _=:<_x| S=
|—_ < - — o

>

Absorbance at 515 nm

NC PC Cedrol Cedrol —
1 pom 5 pem

Conc
Conc.2
Conc. 3
Conc. 4
Conc. 1
Conc.2
= | conc.3
Conc. 4
Conc. 1
Conc.2
Conc.3
Conc. 4

Cedrol 0 ppm Cedrol 1 ppm Cedrol 5 ppm

Control

Control

Cedrol & Peptides
Comp lex

Cedrol & Peptides
Comp lex

Figure 2. Effect of cedrol and peptides complex on adipogenesis
in human adipose-derived stem cells. Cedrol and peptides complexes
and positive control rosiglitazone (I M) were treated for 10
days. After differentiation, adipocytes were stained with Oil red
O. (A) Quantification of adipocytes stained with Oil red O.
Absorbance at 515 nm were measured. (B) Fluorescence microscopy
image to verify adipogenesis and lipid droplets. The data of
cedrol 1 ppm and Conc. 2 was shown. (C) Adipocyte spheroids
cultured and differentiated for 10 days. The data of cedrol 1
ppm and Conc. 2 was shown. 50 um scale bar (white) was
shown. * p< 0.05; error bar was shown; ppm, parts per million.
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Figure 3. In vivo human application test and clinical assessments. Twenty four women had tested lip balm including cedrol and
peptides complex for 2 weeks. Lips were analyzed by DSLR camera, antera 3D and cutometer. (A) Wrinkle improvements of lips.
Lengths, average widths, average depths, and maximum depths were analyzed. The percentage differences were shown as bar graph.
DLSR camera images and antera 3D’s wrinkle analyzing mode image were shown. (B)Texture improvements of lips. Roughness (Ra)
was measured using antera 3D. (C) Elasticity improvements of lips. RO and R8 were measured to evaluate external elasticity and
elastic restoring force using cutometer. (D) Volumization effects of cedrol & peptides complex. Using antera 3D’s elevation mode, the
volume of lips were analyzed. Statistical analysis were performed as described in material and method section.
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Figwre 4. Self-assessment for lip balm including cedrol and peptides
complex. Twenty four women had tested lip balm including cedrol and
peptides complex for 2 weeks. After 2 weeks, subjects were asked
how they recognized and satisfied the benefits and efficacies.
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