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Abstract The recent growth of modern biotechnology has startled not only the pharmaceutical industry
but also the cosmetic industry by providing numerous ingredient options for diverse product
applications. This has resulted in the cosmetic industry to focus on the individual functionality of each
active ingredient, as opposed to the conventional vague understanding and nonspecific application of
compounds; for example, the use of herb mixtures for certain cosmetic effects. In accordance with this
technical progress, encapsulation of the active ingredients into nanoparticles is actively sought to deliver
the functional bio-elements deep into the inner dermis. As the individual metabolic role of biomolecules
is already known through numerous research, the efficacy of beauty products that adopt certain
biomolecules is deemed to be predictable. For instance, siRNA is known for interfering with certain gene
expressions, and thus, if correctly adopted in beauty products, it is expected to interfere with specific
aging-related gene expressions. This trend will eventually lead to customized products with
efficacy-specific ingredients and is expected to be the future of the cosmetic industry. This review

discusses recent applications, limitations, and future trends of biomolecules in beauty products.
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2.1 HIE}2I (Vitamin)

Y (Vitamin)}Z 34 48797 A8/ vletile=
U, Aol AR 27] gEe] F2 42§
3 A3 9 F5eoto] dAZsoll ARSETH10l Tt
FHE F2E fHE Qo Fv|ELKPalmitic
Acid), oM|EAKAcetic Acid)} Acid Ester 9 Z23kst
HIEH] §24 B 22 HERIHERIY A gA) FE
2 mRo] =8& EoH11l
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SPER|A|, T EAUZ(Phyto Chemical), 24 53 &
o] JESHH o R LS Hi= et JEEC] A =

=] QATH14l.

HIER C= Ao &7t 9ol 99 L&A A
t}. Arscorbic Acid9] FHZ @2 pH & QI3 m&<9]
24 oz 9 S &aliske &3t AeH15] 3
R A RS sty Sk B4 ASthe
IS FITH16]

HIEH B3(Vitamin B3, Niacin)e Holot4lopto]
Sy Yz"olmuto|E, Ui g4t} 22 R4 FHIE
FE ARREH, 8402 mjio] ZF Z5HEnH17]. §
5ol MAZE F ") A7 {83 At 9lom
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HEH A= HEHY A= #lE&Retinol), HEY
(Retinal), #|E]:=AKRetinoic acid) ¥ HEFI=€3} 2
< Z=H[E(Provitamin) 9] §7] 3RkE IFo|H,
o5 EF AUolA FUsHA BETH 24L& vepd
oH20]. ®ERIAZE S SFgE2 ST detad
9] HE FHota HAREAR BAS EAsksl m|
Agt WngA HAEe SFYIA I
(Glycosaminoglycan)9] X& &9It}. o]&2 HE2 g
A(Fibrillin)®] A4S A=sh=d], D2 A Fibrillin)
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2 gt} o3t geolts gy} {ARE 71548

A HA a2A AA Yol TRt %S
[22). O15L TR HERE BEHE 5L 23T 9

om, FeHll AAY 5 54 715L FTsle] HRE o

2 gustn =4 g A Bk olee o9, |
Sl SHHE AlQlo] 2 TS W AFoltH23)
A 38 A, WA, W% A s 9 wEe) &
SO QEolold SFE 2AR Thke Pelol=Eo]

olg ¥ Jfd=1 k.
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A TS 5, AAY dF0lA HEE] ARE Ad
gtk Aldat 25t gHEtole gk sh, F714R0 &
2, detA”, Z2HZEF, S| IAM|Z 2T
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(17,29]. o= A 270 &4 Hetol= 239 2
o|EHZE ARESHe, Hetd S AAISte] ud 7]
54& 7H £ Sl= 2Tel4l oo |=(Glycine Amide) 9
EfEntd Zato]A(Triptophanyl Glycine)& 7HAl=
1-4719] 22 @919 Helo|EF 545t= A7 A
TH301.
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2 H¢r|ojor & HEo|t}, 3t EV|M|EE ofgt 52
AE= g EdHdevelopment)s RIS HgS
FABoF k= BAH0= Q] tiRFAlo] offfuE,
g 202 Fgggay FEES 17ke] AEogt
Agd 4 Y Ao Kol tht 2 S
AMgsto] E7|A|E S B2 A% oY

7dheh 2 5 i,

2.3.1
P13

QIX|IFEH =7 MIZEHHH

A E7IH1E(Adipose-derived mesenchymal
stem cells)= E7MRE QAL 7|29 S50 &
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< E AR 84S B A 5 Jh4Ael o
St QA 882 BRI Byl JuH39). AA AHk-
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= W 3719 AzAo|t}. AR} Ali2e] E44E BF
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2.4 HHOIXt (Epidermal Growth Factor)
Qhoflo] x]-&3] L HEFo] =-1RH-Oligopeptide-1)=
Fueg|vHElo]=-1(Human Oligo Peptide) E+=
EGF(Epidermal Growth Factor)gtll: &2]H, 1983
J9] Stanley Cohen©] EGF7} 3 A&} zZHEs=
Fote 9 ofa, 1Y A2 FAS APHeR
A=otH, e A|A”oLY S2H0] JFfof| QJE5HA]
A=tte As F9ote] WS SAdStaTHAllL
59 AFolAe ISR FE
Silver-sulfadizine©] $4 A&RIAF EGF7F 10 pg/ml
e F9E I 140 o5 A4A & 35
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rEa = c:>_ ”]—‘?'—
4s19) ABE B, 95 WL RSB

= 7hEebel=
AoATH43].
SPFET 22 At ol Sh= EGF T ik
FE AR A 7EZ ol8ote] HEEokEE o8

gf o]FojA| 1L Qlt}. FEolli= Sus©l Bacillus subtilis
o Az HHE et EGF |44 2 & g5t B.
subtilisoll A BjA|Z EGF 2H|E astHos {5
Q= 6719 SP (signal peptides)E ¥t E3t 3
A1 YAX2AEl(His-tagged purification system)&
B olE =R FASH old AARRTE 4280
TS BolFqich44l.

AR A BAFo] A0 A2 5ol &
89 EAZE U 4 Sl TeE fxolo B, 3t
el Xﬂ’a‘é ZEFold(Formulation) o4 Xt} oHg
sl 852 & 5 JES, YUY HEAREAR
o|2ojx A /\V\E“(Gel—system)—J A&E WollA EGFe
OFYAS A FIE AT T RAFE Q) 1:}[45]
AR = A S Yoy ARG A Al EZE
2 5 FAE LY AAtt BRES 2HE » 910 L=
2, BIEA] S8 AP AFE AR Aol J4g=
= AMESHEE 7|5 vlRdor & Zolth

E

2.5 &t (Nucleic acids)

AL T7] DNASF RNA F7HA2 E5H o5
Aojut Folo] AN 23 AEARF F-7F 22
21 PDRN(Polydeoxyribonucleotide), PN (Polynucleotide)
5o] T ZgRt= 3PEE A2 FASEAL 9ok RNA
= F2 05 29 4 75488 Al I R &
A= F2 g 7169 Id E 288 T 4 9= RNAS
9] 71Htofl A &3t miRNA, siRNA 7F 91.2H[46], 1
& EH02L AME 7FeAE Hojsa ok

2.5.1 PDRN

PDRNZ <d0j9] Aol FolA F&3t0 ofd|=Al A2
TEAE AFste] HEAY B mgo] Ayt el
A UcH47]. E3] PDRNS| A5 chafet avt
2 Holtu, BT A4, A 715 B, SeATA,
/\H/\;d-zhﬂ—x] }_7_(]*@»&3 5__9} a]—z] L= g z;qol,oq =
HoRE o BEAUE AR HYE Frok o
RUALEOL FgE AN Aef Pilol PDRNE

aiol W 497 4 7 2}Ql5}50.
[48] o A F-91ol4 HMGB- 14 ‘%‘Zﬂ% &3l T4

i}

% 9 2o P4 avE Sstel

&

ogg

3

mlo

HaA

q{o].

PDRNZ %3t E]ZALtotA|(tyrosinase), BEHd AY
Aol #EE 'EAEQ TRP1 € MITFS 3124510
AR Aot 9 i gIE HolFtH50]. Kim &
Z[51] T3t PDRNO] E]ZAJUolA] (tyrosinase) &
92 A mEe] depd M4 S Pefsks &
s Q’C"lﬁ}c}io“‘% o9 = mitDNA ¥d Hxo| &
g P EZC ol A4, H& 3} 849 Rl
MMP-1 g Atz Qg o7 &g 7 59 a3t
T Aol gRlstirt

25.2 PN

PN nucleotide 137] oJ4o] ZAgH HAF 1ER}
o] ¥FO= DNA, RNA &5 bt PN PDRNE
ot do|7} 5 41 £A%go] ¥ Atial A Stk PN
S &4 AEE QYA st DRulE 5o &
o] it dHF. PN 2 E 7t ¥ 249 &
49 o2 An S Y SV 2 wE oY s
gRlslar[52] AA Al mRoe Hgsf 2 A
S e, WVE AN, U ae 27} 52| Fag w7
A aIE 3RI5FITH53,54]. Cavallinis®[55] ESH
PNO HHPA EIE Blolslgion, mE Fu EA
o] 77t0] 29jo] EESE o] WL AAIS
th. Araco 52[56] o= 2 Qg AZstA £4FH

T30l FAE PN 283t A} SAs vy Ay wzt
£ HolFglth

2.5.3 RNA

mRNAE 7334 ST AAo] Hofste] chijdo)

gol Hofgith. o]2fgk FEoA A mRNA & 3%
E AR 2H 1)89] Extracellular Matrix Woll A &
x5k Q= E=FA(Collagen)¥ 3|24 Hyaluronic
acid)9] &4 9 HES ZoFE 7152 Wol ATE
Jot. dE E°] Transforming Growth Factor-81
mRNAE 5ol 2ol A H{ AlZ Yoo 42 L
S =9} Type I and VI Collagen®] Collagenase”}
9 Wl MEA =19 ML F=TH571.

3| dF 24 Hyaluronic acidre AARELAKNatural
Moisturizing Factor) 9] slifold, IjF B4 U &
g {9 F83t 9TZ At Tan 52 HYALL
SIRNAE AlZF719] SdollAf Aol fofulgt Zraet
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SHA GO/G14F o149 HYAL] mRNA LdT} Ax =

A9 {3 NER7] ZAE FHHOE AAol= AT
= 0]'“‘4’[58]
Chens2 E]ZA|UoFA(Tyrosinase)?] Wd-S #4

Shotal TAAFl= miRNAE E4ok= 915 miRNA 2
A A AEE LR o] FE|EAIUORA miRNA Ud
A|2E2 Fe} QI7Eo A miRNA w7 w5 ool A
7Fs/3< in-vivo A¥S &3l YSATH59]. miRNAY
718 oAz obd] B2 FE W Xof shx|ut mH
o] 237t 2 g7 L3} XHo|E FoiFo] HE
[60-62].

ko] Bap . B mE oo SEo] &
5= UEh7] ©ol¥7] wiZol| o]& S5351A miRNA

= sIRNAE &A= g of] 717 JEdg AlaEE
Alsfgith g Eof Qiktoz Qlg SX5HE w:
RNAY] HH3LE flof Jol2 FxF (liposom)oll EA
SFALH63], siRNAE A HLiquid Crystalline)= 7]
vto g 3t Yl AAIZ EAHNano-dispersion)® 4
Aol FR|otoq, o] HAYLFO] {IEZ o]&5to] AR
&k Eo|1 S EES| & slltH64l. ERL
5 22 9Bt ZaEtw] ] Z=HE(Prodrug Platform) 2.
BN, o] A FEZ 717 RNAIR &A3H65] 5]
AGHE =ol7|& SF3ltt siRNAS f& fHZ9] &
&S =o7] 9ol g7 2 Alx fR7R TS
SPACE peptideE &40 AH&ohs WHE AF=H At
[66,67]

O AAEAET VRZHRAR 4 B3
9] #lol& fkoto] FEYt 59 72
ooz ol YHEAY 8= “—Tﬂ-r]oﬂ Ae B
gt QAT S AAoF & Aotk £3] RNA 14l 71
gkl 2E 7]%% B4 fAAE 83" °}‘3}% o
A e =2 583 7Y S AT ELQS M4,
H|Eo]4 7Hd (non-specific mteference)_i ols
A4S BAEE 2T sE Qlouz AE YRRl
E3] fdfof gt} o]2fdt HE AAE AX Fol= A
E3HE 93t "4 FARI FDASR 59 A= Jokl
oug A7|IZre] FATF Bad Z o7 dtHch

L

ol
=

Ll

-Q O
=2

3. M=t
SPgE] 7124 FA84E P, A, |5,
AgFeE U o, vERl, fEelE, S71A1E {3

26

=, ARIAe T2 A
Tkl e Aol B
AstE $4] ok WAE
/g0l oA BR 58
EAEE &’loﬂr = A@fﬂ
9 ofEE=

l%x}%% 9t T
AYst7] #1901 Ape] o]
fUBP|E gtk B3] BE
& L= 2AE ShE 5}34
ojiolet & 4 glo] st
Aojgith. mak, oPgy shast ciiol 5%

Fol QR FALE Al & B e 7]
—é AT 22 7|&T A2 U 242 95E) &
g49) MR YEE Fo|7 FE/IHE Fusis
H 71&o] YAREAL sPgEo] &/dslo] aEh

° m
S

N

O

rr

ok

oE

= patch 4 3
go|A Aulet 2
JAIgE B2

315

Tannaka[68]

153 o|AE oF

Z20]| 7}et= | FFE A €1,

A n} S ]‘—‘V]E 7}sto Jq_[_‘,] AYEE =i, A

EO] gE dulole SPEES FHo] o] ket
1Yol Fag AEEo] AMEELL Ut

d

3.2 MxH 2rHy =

AA L A GHrE FJoto] MAAHLEA 2 A
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Table 1. Summary of cosmeceutical biomolecules

Cosmetic Mechanisms Active ingredients References
effects
Anti-oxidizing Vitamin C [15]
. Vitamin C, Vitamin Bs, Palmitoyl
Anticwrinkle Collagen systhesis Tripeptides-3/5, mRNA [16], [19], [25], [57]
Enhance elasticity Vitamin A [21]
Blocking the release of Acetylcoline Acetyl Hexapeptide-8 [24]
Inactivation of Tyrosinase Gluthatione, miRNA [28], [59]
Whitening Prevention of pigmentation Nicotinoyl Tripeptides-1 [171, [29]
Inhibiton of melanin systhesis Glycine Amide and Tritophanyl Glycine, 3301, [50]
PDRN
Lif Regeneration of skin fiber structure PDRN, PN, miRNA [48,491, [52], [60-62]
ifti
e Reduced biosynthesis of MMP-1 PDRN [51]
Copper Tripeptide-1, Human Adipose-derived
Regeneration of skin tissue Mesenchymal Stem Cells-Conditioned Media, [27], [30], [52]
PN
Cell Regulation of immune response MSC-Exosome [40]
regeneration ; iy | T and
mproves epidermal grow| A S
exfoliation RH-Oligopeptide-1 [41]
Adenosine A2 receptor stimulation PDRN [47]
T SR /4] WAL olAF WEHS IEPoR  ANTE 4R Whl E A0z dyEns g
ejfer Zlog it B35S AR TRAH AEL Adetel AElolob
Ad) HASFE, HE SFE 5 L AR A @ Aotk EE o]g AARAS] B5F SHEsH
UL B A% B 4Rel T ABPIE S AR Aol AR HEL A9 o
oY T YA RAE EET v 3E Ve WwrEd JEIJF AdFor g9 Zolt 53], &7
2 7t AEE NEH0E Hostal EASIel] 1L 85 AR AaF (exosomeS) 9 ik 2ok AET N
of et Y R ofUzh YH ABE R o] /ESKE A9, BEA 52 HasRin AeolA
fo% JldEt) & Rl ol BRI S ol A% UAel ke BAAE B4 ANE Lo
FE Bol AME 52 BYSHAL Table 10 44 Zo& dET, ojfdt Uir|es ¥de 4% 75
ol hg5e aokiei A ARe] T ) ATE WA, 7t o] 22t
AR BARAE, Ad 71412, S B4 59 8ol High AAg AFo] e AR Hlr}

A% 2 RS 71Fo] oj2A u]lSRIAR oJojX]EA]
oA 77| grsWjof & FRo] ¢ Wil AFAQ vlolF
20| HEoto] Al At i 50 HEH A
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