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Ae £02HE QRS F%3519 dynamic light scattering (DLS)E £3f 100 nm A% 7|9 YA=
AAZS st A L, MIT assays B0t HA-FOFM2Eof| A cell viabilitys & JEH 02 FXA7|= A5
Atk E3FE, quantitative real time PCR £41¥-S F 3| 4] COL1A1 mRNA W3S F71A] 7] 1L IL-6 mRNA
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Abstract: Nanoparticles are substances that are smaller in size and smaller than cells that make up the skin. Therefore,
they are very suitable as mediators for transmitting drugs or genes across cell membranes, and also deliver specific ingredients
into the skin.In this study, nanoparticles were extracted from mugwort and particles of around 100 nm were obtained
through dynamic light scattering (DLS), and the results of concentration-dependent enhancement of cell viability in fibroblasts
were obtained through MTT assay. In addition, it was confirmed that the COL1A1 mRNA expression level was increased
and the IL-6 mRNA expression level was decreased through the quantitative real-time PCR analysis method. Moreover,
as these nanoparticles were confirmed to be stable, they can be applied not only to cell experiments but also to cosmetic
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formulations. While the demand for plant-derived ingredients continues to increase, excluding chemical ingredients from

the recent cosmetics industry trend, there is a limitation in that there are few research results suggesting the application
field of plant-derived nanoparticles. Therefore, in order to overcome the limitations of the cosmetic industry at the present

time, the results obtained in this study present nanoparticles derived from Artemisia princeps (NDAP) as a highly functional

cosmetic material.

Keywords: nanoparticles derived from Artemisia princeps (NDAP), cosmetic material, anti-aging, nanoparticle, natural ingredients
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e YA nanoparticle)= 1 =7]7} AR TH= a1 Al
R A2 Z07 dBA itk WedA S skl 3
© WA 27)7F wiE ek Ak A7)
Tzl Alrzele Fslal ofFE Ee FAA A= mi7l
Sh= ol mhe- APskL WedAel Sl e 54
AEe T Sl AL = ok 20wt eAE
7Rt Werlee Al Aok s Al 5 st
ool =L Q14 TR ol STl Al
A =Rt RS Al ZF AyAlol d(intercellular
communication) %jgHe k= Zlo® A lal T1of wh
2} 5 At 9 ol thetshs Aoz defA alolent
Azl Aol otar & 4 :
2T ARl gYS SHE olF AHiIE] vt
223 #7] 2kgo] weh wi EvfEo] S7IsHHA vl ¢
gk 7S, AE=E v /e
e e 2Rk ert Sk Slok =R 2
el Aol gt $=7F DS aHRpE S7IskE
A A e e BT 715 SRl gt et
S0l w5kl Y= FAleIHH6).

E(Artemisia princeps, A. princeps) =31 Composite) ]|
&5l thad) Aas A wa=o] vl ZJsict. o
=, T 5 ORAlot AT AlA| of=] XSl Al
om, £90] FF AIA A Ao 200 o] F =2 500
o] Rt oldel EESFAL QLHT]. =R A= 2
QAL el &L alkaloid, HIERIF AT 7
d 52 sk PR RE o 24 T, A
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2 AFoMe HomRE UkdiE FE3I%AL ©f
212 nanoparticles derived from A. princeps (NDAP)=
A|AskaLAl gtk Dynamic light scattering (DLS)E 55
NDAPS] Uegla} Z17}8 23t HRolilElie] %
3 AdS s3Ik TR quantitative real-time polymerase
chain reaction (RT-qPCR)2- £ COLIA1 T} IL-6 mRNA 2
ArS FRIste] 5 7 9 o5 9438 59 a5
Bhd 4= QA HEJC12-13]. A=A ejolle sk
arjRAe] SR Hg 7l oiE ARsi T 7k
f99] spgRE Axsle] 4 7H % 274 C, 25 C,
37 C, 50 CyollA] & 6 = &<t IS A=
22 SR ARIIME SRS sk s
FAlE wolul A= g Aol thet e} ok 5
g AlEollA] e LheqdAke] SgE Atdlell -8 4=
e 54 &= tisiA= duiRl vzt A9 gls Aol
o A2Aow, & d4E O AT Ho=RE R

Artemisia princeps 100 g + Deionized water 500 mL

==

Homogenization
(15,000 rpm, 10 min)

=

Centrifugation
{4,000 rpm, 10 min)

=

Filtration
(Corning bottle-top vacuum filter system cellulose acetate membrane, pore size 0.22 pm)

(==

OptiPrep Density Gradient Ultracentrifugation
(100,000 g, 2 h)

]

Nanoparticles

Figure 1. Isolation method of NDAP from A princeps.
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2, Al
2.1, EXf L2 HE| NDAP F&

AEEE 2 PR sy Ee kR s2T, Korea)
100 g} AA4> 500 mL-S &35} high-speed homogenizer
(HMZ-20DN, PoonglimCo., Korea)Z 085101 15,000 rpm.e.
2 10 min 7F B4481T} 0% 4,000 pmOE 10 min 7+ Y
A E2]5}o] A=olS- coming bottletop vaccum filter system
cellulose acetate membrane, pore size 0.22 um (CLS430769,
Sigma-aldrich, USA)E o]83lo] e ojulsioict Zy 3
A H(OptiPrep density gradient ultracentrifugation) S 2-8-5}
o}, gJi2&0] deof| stz T2 FS33T14].

22 NDAP QUX} AlO|= =X
AN} W] ofTS Bdlo] BomRE] 23T 1
wglAje] 37] Z4E $1510] zetasizer (Malvem Panalytical
UK) 7|72 DLSS o] 8813k DLS & #3lo] NDAP 1
< A7)t 5, 25 T 27004 10 3 wkRalo] &
5ot 24l

2.3, MIZ=ZHHQF
ARlofli= o] =il 7IAE WEAY wkeARSEE
Balsfll AGotHES ARESISIEN15]. Fetal bovine serum
(FBS Gibeo, USA) 10% penicillin/streptomycin (Welgene, Korea)
2 1%Z 3715+ DMEMhigh glucose (Lonza, Switzerland) ]
Z ARg3e] 37 C, 5% CO, ZHof|A] wljoksl3ick

2.4, & MZ=S(Cell Viability) &8

AR AZ AE 5L B 15 MIT assay A
B SAScE A AGH AROMIEE 10%
FBS, 1% penicillin/streptomycing 4713+ DMEM HjR| & A}
851o] 5% COy, 37 C ulefr]ollA] ujeFslsict. AlEsA
& MIT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide] assayS ©]-25}0] 45T} 16].

A Oowig— AEZE 1 x 10* cellsywell T2 96 well
plateo]] 531 & 37 C, 5% CO, viek7]ollA] 24 h wjjeks}
Ak AZ uﬂ%wl A WIS A5, NDAPE |
10, 100 ug/mL %2 DMEM HjA|2 3|45k ZF well U]

H7¥s1al j2aolli= NDAPS: 371514] ¢S DMEM Hjj#]
E ZH7RF 3 oA 24 h BOF vjekslgcy 1 Bof 5
mg/mL FE] MIT AR well 20 uL zms} ke 37
C, 5% CO, Hi7]olAl 4 h Bt WhAZ] 5, Shele
MIT formazan AA-E DMSO 200 uLoj| S3JA1Zch S
= J*Eﬁl(SpectraMAX 190, Molecular Devices,
USA)Z 540 nm TpgofA] ZAs13ck o] Z7ko] Al
S AlE BEEHE ﬁA]é}Mc},

2.5. Quantitative Polymerase Chain Reaction (gPCR)
AE] WA B SA) nRNA M S 37}
slaAl PCRE  APsioict AQopzsE 1 x 10
cellswell =52 6 well plateo] B33+ & 37 C, 5% CO,
HiF71olA 24 h F<E wiFstGitk NDAPE 1, 10, 100
pail. 5 DML M Sl 24 A4S0
TRIzolE o]§519] mRNA &% Hefslolct
mRNA 55%F biophotometer (Hamburg-Eppendorf, Germany)
82 =23}, Accu Power® RocketScript™ Cycle RT PreMix
& Master Mix (Bioneer, Korea)S AFE510] cDNAZ $HJ5}
Ak mRNA 2 e S4517] 9184 cDNA, Primer
(Forward/Reverse), QGreen™ SybrGreen Master MixS
MicroAmp Fast Reaction Tubes (Applid Biosstems, Uberlingen,
Gemany)o]] £55%t %, AriaMix real-time PCR system
(Agilent Technologies, USA)= Z13¥5}9ic}. gPCRoY| AREE
primer sequence= ©}2f|Q] 3E2} ZTH(Table 1).

Table 1. Sequence of Primers

Primer Name Sequence (5°—3)

Forward AACAGTCGCTTCACCTACAG

COLIAL Reverse GAGGTCTTGGTGGTTTTGTA

Forward TGGCAATTCTGATTGTATGA

-6 Reverss  GTTTGGTAGCATCCATCATT

GAPDH Forward CATTGACCTCAACTACATGGT

Reverse  ATTTGATGTTAGTGGGGTCTC

2.6. NDAP &g §|.xr§ M= 2 oteE HE

NDAP®| sMs% AA|2A19] A8-5 eS| 2l 5

He] op maEel Hoph GBS At & B
M uIAEL HEAV AhEA S ABOR U A
& A AAEEE NDAPE 0.1% 716l BgAo)
ARE 3 S SHL ALgold] 7HIE Rlslel g4

_E

Iz
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oItk S-A)(phase A+B)9} S-4Kphase C)S E3sto] A|zs}
Ack AW WELS M 2 BHEAIS et 4
(phase Ay 60 ~ 70 C7}A] 71€3r & phase BE RALSH
o] B9l wnlsto] 2As] 83styck 1 3 50 CW]—X]
75t & F% ok 7183kA4lell NDAP 0.5%<} 213kAlE
E5tslod SA¥(phase AtB)o]l H7)sto] 7183}s10] 35 Tt
A Y7ksto] Alzsigleh & Aol et 242 ol =
ol 37|5HItTable 2, 3)

Table 2. Composition of 2 Phase Mist Containing NDAP

Ingredients Phase Contents (%)
Water 71.844
Dipropylene glycol A 4.000
1,2-Hexanediol 3.000
NDAP 0.100
Sodium chloride 0.500
Magnesium sulfate 0.396
Sodium citrate B 0.100
Disodium EDTA 0.050
Citric acid 0.010
Cyclopentasiloxane 11.800
Isododecane 4.000
Helianthus anmuus (sunflower) seed oil 2.000
Hydrogenated polyisobutene C 1.000
Diisostearyl malate 1.000
Tocopherol 0.100
Mentha piperita (peppermint) oil 0.100

Table 3. Composition of Liquid Ampoule Containing NDAP

Ingredients Phase Contents (%)
Water 78.760
Butylene glycol 5.000
1,2-Hexanediol 3.000
Hydroxypropy! cyclodextrin A 2.000
Disodium EDTA 0.020
Adenosine 0.020
Glycerin 10.000
Xanthan gum B 0.100
NDAP 0.500
PEG-60 hydrogenated castor oil c 0.500
Mentha piperita (peppermint) oil 0.100

) gksbEsts] %), 478 A 3 5, 2021

o 2% - o] « ZAA - ol - FWE - ofv]7] - WM E

U 8710l dAFS HoF 1 1 4 55 6 = 3
Aoz A5 C), A4 C), 11237 C, 50 C) A
A Esto] AVda 35 Wl AdE A oRE A
oz sk S HESINTCE

2.7. SHXE]

£ %] ther BARES 3 3] W ARe 55

IE

= [e)
BT} B B (mean + SD)E gk EAAC
2 [O5t 2}ol= student’s rtest WS ARES1O] p < 0.05
o] AlEzolq AEIAT
3. Znt Y nE
3.1. NDAP Xt AO|= =X Ao}
Zeusizst DLSE o834 @x} Aol saslsieh

o] gl Aol 7}11% NDAPE S-3e1418.& 1l
HFigure 2).
45
:\1;10 ................. /1 \
s [
§ gl Lo
| /
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Figure 2. The result of NDAP particle size. An NDAP particle
size graphic image with a diameter of around 100 nm was
obtained using DLS.
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Figure 3. NDAP from A. princeps improves cell viability in
skin fibroblast cells. CTL means control, it was not treated with
NDAP. The results are presented as the mean + SD of the
experiment (N = 3), p < 005, "p < 001, ~p < 0.005,

compared to CTL.
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Figure 4. Comparison results for mRNA expression level through qPCR in skin fibroblast cells. (A) The result of relative expression
level of COL1Al to GAPDH. (B) The result of relative expression level of IL-6 to GAPDH. Cells were treated with NDAP for 24 h,
37 C, 5% CO,. CTL means control, it was not treated with NDAP. The results are presented as the mean = SD of the experiment (N
=3), p <005 “p <001, “p <0005 compared to CTL.

2 Phase mist Liquid ampoule

Peri
eriod (Containing NDAP 0.1%) (Containing NDAP 0.5%)

Immediately after
manufacturing

After 1 week

After 4 weeks

After 6 weeks

-
4 C

Figure 5. The stability of cosmetic product containing 0.1%, 0.5% of NDAP over time. After 4 weeks, the 2 phase mist had a specific
odor under temperature conditions other than low temperature (4 ‘C), and the liquid ampoule was good for 6 weeks.
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3.2, MQOMIZOIAM2] MIZE AZES(Cell Viability) X

NDAPO| QS Rlsl7| ffsf) Al =4 AlEE &
B A3 A WESEITE MIT assayE o83 Al2E =
A A A}, gx2tw) vlaste] NDAP 10 ug/ml 5%
A7) = JEAHOR AR AEgo] F7IeH 100
pg/ml T 2Z0A= 10 ug/ml 5= 2R AlZ Al
L&0] asieick(Figure 3). 10 ug/mL FL=of HIsk] 100
pg/mlL FEOA M2 BEEo] TAasHl SRttt
Hlgto] =2 Al B8-S HolFEleh webs NDAP /4
B2 Al =20l oI5k FgFol vlad Hof 3gE HEE
#3838 4= Qs RS RS AR

AT e

3.3. MSOIMIZOAL| COLIAL, IL—6 Ud &X

COLIALZ FeHll A 71l olsh= Alrze)7|4
O] T8 AwomH, Weo] Z7Igtel weh of e 7Y
Aol =55 FoH12]. E3L 1162 5 2 AlR|E71RL
o= Welo] Zragtel wef i YT el =S &
[13,17]. webA] COLIAL ! IL-69] f-34} W SRS 5
ol NDAPE- 1] g2 gl uji f5 odlof =2 & 4=
U= AR S8 4= A AESE] fiste] AdfobAl
srof| A AEE xlsgsoirt.

A GolH| o] A|RE Z2]slA] ¢l RT-gPCRE Za)3t
ANE gxgtoz AAskar ZF 1, 10, 100 ug/ml 559
NDAPE- A|3Zo]l 24 h Z2]gt & RT-qPCR X343t Aiks
Aglito g A&k NDAP 10 ug/ml osl S #g]
Al COLIAlI mRNAS] &2 wju|ehAY izt v 2
231901} 100 pg/mL = 2] A] COLIA]l mRNA B3
o] F7IRRE ERISHCE whHe| IL-6 mRNA A2
NDAP 5= OE2 02 Zagks: SRRlsIGichFigure 4).

3.4, NDAP &7 siElm otyE AE
%

F2) W mjAEQ} Wl i & 7
A RO PES 6 F FL 1 [ 4 F 6 F A2
2 HES 2} 4 F A A A O At 2=
220004 F 28] W nj2ES] BolF7) llont Mg
ol el oIk Ha AL Ae@ C), AL, 1
237 C, 50 Colld 6 F3F Qghe gheldh 4= sict

(Figure 5).

Ut de ol >
Serfol] 4] EakElo] o] H24E ojuke Wl
SlAIRL Aol BAbEA) o Relsle gelsin. of

o) &b d-3E5k 3] A, A478 A 3 3, 2021

A Al Al Aol HgAlel ZARE 5 43l F<lst
Ak R AT WA s 8 AlEell
0.1% el HSAE H7EAY F23F ARz 1% el
2 2§ 7Fsd Ao Wk dRAOR, AFel whe
RS Teisto] AR NDAPE 17154 SHE
2] shtw 589 o= Sl AoR Ak

4. 4 B

theQAe 1 3717 QAicks 35 Al 2t
[1]. @A77 WeflAE 718k ierle2 Assh A
oF SFHE A% 5 TieRl Hojol] S8 qlri34l E
3 ol RuAsle] A% f hegla AR Al 71
AU o) A(intercellular communication) g $ick 1
of wet A58 ek U ol theeks Ao A HE
olemtAzAle] Aol UTHL B 4 Yort AEA
S theglate] 59 S0 diajis el vt A
o gtk wehA] &2 A4S B9l Ho=fE e L
Qo] st Bl el A A5 715 SHE A
A2H st A5 Zgskeick.

2 Apolals AEATS Folo] NDAPS] ol B4
W el W Bk 95 GE AolEiel g AuE
oF 4= 9Ioith ok B 7t MR wela £5 A
TP Qe 4 hee AN 13). AEEY 23t o]
Qloj&= NDAPE #|-g3slo] AlFst 74 X eFdde &

~ =
ofi7] fl5lo] NDAP 0.1% ¥t 5 2] A njAEe}
0.5% Bt oM WE= Alste] e A= A,

% o] o mlAsECA 4 % 43 F 2@ 02 A9
3 RE 2w 24N SolFt WP Al
o] Glirk. ol & Fe) WA B Ffel o
= fAh Ao] Al gko Qg Aujel 4= glon, 3}
Aol A8 A S3A W ASPIAA Teke 243 B
27h g Ao AR Yo PBE U205 O),
A2(4 C), G C, 50 C) BE 274 gL 2

|

SHIE AR Bk B1s ARG uiAlskL Al
Qo) AR et A&H 0 HolATL Gl i, Al=o
A fehE heglre] SgHokE NS AT dupt
719] gleks APE ek 2 17E Ealo] NDAPS] B
2 242N 28 7ML §53 4 9llon], NDAP
2 WA SHE A, AHoR: ghest Ul g
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