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I YES AASeE FHo 2 o|F 3" mio]a =Y E(Coated Microneedles)
o] it} miAEte 2 UEQ AMFrt st ©ddd ) o7 A EFPoR
e o7k & mm o]t A 7]& HslFAE A e B 15S
A2 = YA vigkBack Pressure)o] %S = o] EEA|0i(Flow Control)
29) =, B, olFE (2019). AEHNG |G FEAY LA F23E FHET vlo)A

2 YE odole Az Fa/r, 43@), p. 541
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7} Amafjol = FES nlo]ZZUE(Hollow Microneedles)® TF+E & ¢l
030, <Figure 1> okt T/ MNZ I A48 B2& Ui Qg Xl
1=

U LALLM

_ |+Stratum Corneum
+Epidermis

Figure 1. A Schematic Representation of Four Different MN Types used to Facilitate
Drug Delivery Transdermally3D.

(A) Solid MNs for increasing the permeability of a drug formulation by creating
micro-holes across the skin. (B) Coated MNs for rapid dissolution of the coated drug
into the skin. (C) Dissolvable MNs for rapid or controlled release of the drug
incorporated within the microneedles. (D) Hollow MNs used to puncture the skin and
enable release of a liquid drug following active infusion or diffusion of the
formulation through the needle bores.

30) Eneko Larraneta, Rebecca, E. M,. Lutton, A., Woolfson, D., Donnelly, R. F. (2016). Microneedle
arrays as transdermal and intradermal drug delivery systems: Materials science, manufacture
and commercial development. Materials Science and Engineering R 104, pp. 1-32.

31 Ibid
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2. FEAE

1) H Rl K(Vitamin K)

#HA QoD 2 F vlEkdl K(Vitamin K)= A 84 HERY 3 ETFEA A
W2 o g F2eHAK(Glutamic acid)S 72 &2 (Carboxylic)3t 3te] 5y -7t2 8
Al 2 F 84K y - Carboxyglutamic Acid) o2 Z3st= FHAHoA 42 B
2AA7 Agste 1 S AS FAst=H FHASH oA FoZ o
& o

S = gl 22 EEH(Prothrombin)S dAst= FAo

HEFY K& A4 9 vleb K1(Phytonadione), AW AAA ol o8] &
A5 = vlEw K2(Menaquinone), 18132 &4 =A< Bl K3(Menadione),
K4(MenadioD®] 47t# |ej2 EAstH thi-& A &4 ol A 7 BlEY] K3E H
3 dF= F&AH MR EsHA AREHE AS HEW Kleg F=
AZZEFREZo|Y vl K 75, 11d8o] gls W 52 Fnigi(Coumarin)
Sol & df=o] Bad w AGHIJO Y, HIZole HolA As T AR
st AFolv mEld SO Aol FFEH], &AY FHEE AR

s pE) g Rk A WEH Kb ASHE ol fE FA 59 Mad Pus
dolAd F wASE Ay U WE 3B Sgo

L)
rir
pa
o
fu
e

32) 4w, A28 (2009). ¢t d Aol F4kst wiEwl Ao ARaG A
7 2 o] §-518] %], A4), pp 111-125.

33 olde, A, HEW, 1F3 (2015). FHoNA AuWEE= FE AF9 A
B, 3P FE G TS5 %], 448), p. 1194.

34) o], oldA, A4, A, &5 (2007). W] EEHoE W O FA & dAYSE vlE
9 K1 A7 1. gf gty P37 585] %, 454), p. 405.
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HA U7 wEolthh), by R ANt W& Ales A He M
2 Aoz A&ty ol Ao A& AA= vE Aed FAHFE

A8 wW Fa3F EAoltt <Figure 2>= HEW K7}

rpx

4 ge 35
2 AgseAel e 48710¢ Y AdEeln Bl A
YATES FYUsHA et 2ok

Damage recovery, Purulent lesion treatment Pigmented lesion treatment
Inflammation reduction

Vit K
Figure 2. Vitamin K’ s Representative Efficacy on Skin Surface.

Shah, N. S. ¢ (2022)& #HolAAE F HAste= AWs ¢slstr] 993
HIERRD Ko aae] thdgh dAFtollA 229 9] o] g 729 ole®Ad 4

Ea dold AR F oAEY K Agor g BxHo] ggow
%

Al B 25 § 7] A&ske o] N a3yt F5o] <Figure 3>

35) Elson, M. L. (1995). Topical phytonadione (Vitamin K1) in the treatment of actinic and
traumatic purpura. Cosmet Dermatol, 8, pp. 25-27.

36) Shah, N. S., Lazarus, M. C., Bugdodel, R., Hsia, S. L., He, J., Duncan, R., Baumann, L.
(2002). The effects of topical vitamin K on bruising after laser treatment. J Am Acad
Dermatol 472), pp. 241-244.
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(A) Means of SCORE (B) Means of SCORE
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Figure 3. Change in VAS Score over Time in Patients in Pre-treatment Group.
(A) p = .857. (B) p = .0498.
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TS T4 BER K7F @29 a7 A A
B7] fa Fu Ar]AFe] hE ASFo] e 638 dAE Y
HlEtRl K = 9H(Vitamin K Cream), #YE<l =¥ (Phenytoin Cream) 1
FrAl A (Eucering 253t £ & 973 AEE Fal Bk A3
HIELR Kol ofsf HAdE a3 AAsSF 9 dd3 5749 Azks
A FA A FA- OFH HuERSs W AEE AEE HAFE

ZrE ) Qpn,

i
M H Mo
o B K

P
o

2dHH3®) & F o FAL H2E Fdd HEd K13 g ¥ =RetinoD)<

37) Nader Pazyar, Gholamreza Houshmand, Reza Yaghoobi, Ali Asghar Hemmati, Zahra
Zeineli, Behnam Ghorbanzadeh (2019). Wound healing effects of topical Vitamin K: A
randomized controlled trial. /ndian J Pharmacol. Mar-Apr, 51(2), pp. 88-92.

38) Elson, M. L. (1995). op. cit., pp. 25-27.
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Abgste] a9 FoE AR5IPT= ATE JTEI. AT EEF 94 o
ol A3 AAuke] 0.5% BIEFY K1 283 YFS AFE3 A fon
gk Zpol7t QT A5 Yo EE T4 AREH HIER K19 &3 Tf

HH E o g =97} Basio,

o

2) =3 &9 o] E(Sucralfate)
A g ¥ o] E(Sucralfate)= 1981d A5 7/Idd olefkFoln, FaEHolE
9] & HRo] 9dd gt I B ZO(Fibroin® A&l sue] ute A

S3 fMe myYstel o, BF FoERE 98 Budty, 9 532

ody AFE E3I| F£agdolE = H(Sucralfate Cream)o] 3 ¥ F 19

A S4e 7HEstete] £399 X0 E FAYAA FozA ARG A

39) Elson M. L., Nacht S. (1999). Treatment of periorbital hyperpigmentation with topical
vitamin K/vitamin A. Cosmet Dermatol 12, pp. 32-34.

40) Kovacs R. K., Bodai L, Dobozy, A., Kemeny, L. (2004). Lack of the effect of topical
vitamin K on bruising after mechanical injury. J Am Acad Dermatol 5X6), pp. 982-983.
4D @AMH R 2017, FagHolES & Wi, FADHEE Xste I s H

I Azgy, s 5387 KR101982837B1.
42) Ibid.
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Sucralfate
Skin tissue rejuvenation,
Calming effect

Figure 4. Sucralfate’ s Representative Efficacy on Skin Surface.

Abdel et al. (19942 AR A EE L1 Y AAES o2 3 F
29 ols WAATE Tl FAZHCIE Ao AR U F e &
A% g3t e THIAT = B AFdME FIEHNE
gL 9 9EZ Ax F2S T3 A5 A dH4EHRE VA= A
o7 grejyon 53 WAMNS B3 ARE QIS HRHASR] AHAPd=E T
H3 85 ST E AS gt

9 e ATdd 25 B 3 Bgel UF Fa FAYE AYY
Yoz Amste 1F} At A=

43) Szabo, S., Vattay, P., Scarbrough, E., Folkman, J. (1991). Role of vascular factors, including
angiogenesis, in the mechanisms of action of sucralfate. Am J Med, 942), pp. 158-160.

44) Abdel Maiche, Olli-Pekka Isokangas, Pentti Grohn (1994). Skin Protection by Sucralfate
Cream During Electron Beam Therapy. Acta Oncologica, 332), pp. 201-203.
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3) ¥ & F 2 2 d|ZdPerfluorodecalin)

Ahae I E aY 3, FF AL, JF E 838, A=EF AR, 95 A4
=2 5o ¥ g7 A4 AR 97 BHEH FE FFidE =S
= 7 do] &F AAE IREu & &85V AT I AEEe] AT

I‘E
—~
U
D
=
o}
=
o
=
o
o
@
Q
)
=
=
\./
O

{Figure 5>¢] 3}st2ajo 7 o]Fojx HEZQZHZ
ZF o UFluorin 4o 3FEZ B MAE A= EZZ O7)
4: A

242 493 v ok HESeRALAS AR U4 §3) ¥ WDse

7Ieo 2 Qs sgE B A Ao AFel vF =dAR &&o] Tk s

45) Anjana Banati, Siti Roy Chowdhury, Saswati Mazumder (2001). Topical use of Sucralfate
Cream in second and third degree burns. Burns, 27A5), pp. 465-469.

46) Reno Rudiman, Ricarhdo Valentino Hanafi, Cecilia Evan, Freda Halim (2023). The efficacy
of topical sucralfate in improving pain and wound healing after haemorrhoidectomy procedure:
A systematic review, meta-analysis, and meta-regression of randomised clinical trials. /nf
Wound J., 202), pp. 543-553.
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Figure 5. Perfluorodecalin(C10F18) Structure.

FH HEFLUBAL HFo A4S e GUHAT HE
X =

=
=
F+E] Z(Ceutisome)S & 4 Ao}t FEE
=

A=A He ZAFCl AT of=w, FFAS
2 AGE 98 2AE yASE EFE2 = H4Hs44A(Hydrogen Peroxide),
F bkt E &(Sodium Percarbonate) 2 #H4Fskd5(Calcium Peroxide) 5= ©|

Joll W& Ata WEo] dojyr=

N

47) 3 EAEH 3 (2023) BAE A EAA(www . kcia.or.kr/cid/search/ingd_view.php?no=3569).
48) Chubb, C., Draper, P. (1987). Efficacy of perfluorodecalin as an oxygen carrier for
mouse and rat testes perfused in vitro. Proc. Soc. Exp. Biol Med., 1844), pp. 489-494.
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S Aol AL A fole AAA S, T AA, A 43l BRETFS
ASEH A T FESTH0, dHtH o2 440l B == 9 ppmUHE
W 7EF2 20~30 ppme] LEE 4AHAE R3St doew tir] F s
of Agste] I F HF A R QoA o|itste A4}t WA T = AT &
A HEFLEOZUS FFta A7) WEdd HEFL2uddY IdA
OS2 3| ojitstEtas} A IR vro g FHdA "ok AydTo] w2
A Yz FY FHES 53 FdE CS A" F F2E A A=

232 ¢l AF 99 dAZ HAA Ao, <Figure 6> HEFLLZ
Zde] FF g g 2zt

Perfluorodecalin

Oxygen carrier: exchange of
Oxygen and Carbon Dioxide

|
i b

.....

Figure 6. Perfluorodecalin’ s Representative Efficacy on the Skin Surface.

49) Tandara, A. A., & Mustoe, T. A. (2004). Oxygen in wound healing--more than a nutrient.
World journal of surgery, 2&3), pp. 294-300.

50) Onouye, T., Menaker, G., Christian, M., & Moy, R. (2000). op. cit.

51) Sim, J. H., Gong, S. D., Kang, G. W., Jang, M. G., Yang, H. S., Park, J. S., Kim, Y. C., Lee,
H. K., Jung, H. J,, Kim, Y. S,, Jeon, C. S.,, Ahn, H. R., Kim, M. K., Choi, J. B., Lee, H,
Jung, H., 1. (2022). op.cit.
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3. °|F 7154 AYAL Al=H

.
24 834 vlolaw

>

EalRe
£ Adsy Al 2"Hl(Dissolving Microneedle Channeling System, DMCS)3} w©}
olZEUE FAFYAHMicroneedle-Liked Particles, MLP)E &&3lo] =84

I FEAY FEARC] VHAE e AR 9 & FFA717] A3 4o

D &34 nlojlazyE Ady A 2=l(Dissolving Microneedle Channeling
System)

npo]l 2 2 Y E(Microneedle, MN)-& Z} & Z2] Ii AW S -3]3le] 3] H o
A =gte] HZetn AOAGAHAZE FI FEL A ALGs= H4AF
FAXolH vAH7tE 7les& AREste] A g ZSilicon), =4%Metal), =

-
(Polymer) 59 &A1& &3t AZEATS2. MNL2 959 E9o 85l

52) Donnelly, R. F., Singh, T. R. R., Garland, M. J., Migalska, K., Majithiya, R., McCrudden,
C. M, Koale, P. L., Mahmood, T. M. T., McCarthy, H. O., Woolfson, A. D., (2012). Hydrogel-Forming
Microneedle Arrays for Enhanced Transdermal Drug Delivery. Adv. Funct. Mate, 22A23),
pp. 4879-4890.
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o

nfol 22U 5% H ety Al ~®HlMicroneedling Therapy System, MTS) A&

53 o] EgHow v Z+AZ(Stratum Corneum)g =83t EAA T
A=

53) Indermun, S., Luttge, R., Choonara, YE., Kumar, P., du Toit, LC., Modi, G., Pilla, V.
(2014). Current advances in the fabrication of microneedles for transdermal delivery.
Journal of Controlled Release, 185, pp. 130-138.

54 AR, AFY (2009). WoiE 27071019 ¢4 @ nExo] #J AT FFIEFFAE
87511, 1X3), pp. 786-802.

55) Mittelman, H., Apfelberg, D. B. (1990). Carbon dioxide laser blepharoplasty-advantages
and disadvantages. Ann. Plast. Surg., 241), pp. 1-6.

56) Tim, E., Olivier, M., Sylvie, C., Seveno D., Albert, V. B. (2020). A novel method for
producing solid polymer microneedles using laser ablated moulds in an injection moulding
process. Manuf. Lett, 24, pp. 29-32.

57) Moser, K., Kriwet, A., Naik, Y. N., Kalia, R. H. Guy. (2021). Passive skin penetration
enhancement and its quantification in vitro. European journal of pharmaceutics and
biopharmaceutics. Eur J Pharm Biopharm, 5X2), pp. 103-112.

58) Jeong, W. Y., Kwon, M., Choi, H. E., Kim, K. S. (2021). Recent advances in transdermal
drug delivery systems: a review. Biomater. Res., 2X1), p. 24.

59) Bos, J. D., Meinardi, M. M. (2000). The 500 Dalton rule for the skin penetration of
chemical compounds and drugs. Exp. Dermatol., %3), pp. 165-169.
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2
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60) Lee, J. W., Choi, S. O., Felner, E. L, Prausnitz, M. R.(2011). Dissolving Microneedle patch
for transdermal delivery of human growth hormone. Small, A4), pp. 531-539.

61 Kang, G., Tu, T. N. T,, Kim, S., Yang, H., Jang, M., Jo, Ryu, D., J., Baek, J. Jung, H.
(2018). Adenosine-loaded dissolving microneedle patches to improve skin wrinkles, dermal
density, elasticity and hydration. /nt. J Cosmet. Sci., 4X2), pp. 199-206.

62) WA E, /‘111“1‘ AFS AEd, 4%, oFFE (2014). HEHA vlojlm=2YE HAE
o] &3 w7t FF M B AT G FHEFGI R, 529), p. 598.

63) Waghule, T., Smghvi, G., Dubey, S. K, Pandey, M. M., Gupta, G., Singh, M., Dua, K. (2019).
Microneedles: A smart approach and increasing potential for transdermal drug delivery
system. Biomed, Pharmacothe., 109, pp. 1249-1258.

64) Amarnani, R., Shende, P. (2021). Microneedles in diagnostic, treatment and theranostics:
An advancement in minimally-invasive delivery system. Biomed Microdevices, 241), p. 4.

65) =, P&, olsF (2019). op. at, p. 541

66) Ita, K. (2015). Transdermal Delivery of Drugs with microneedles Potential and Challenges.
Pharmaceutics, 73), pp. 90-105.
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67) Kearney, M. C.,, McKenna, P. E., Quinn, H. L., Courtenay, A. J.,, Larrafieta, E.,, Donnelly, R. F.
(2019). Design and Development of Liquid Drug Reservoirs for Microneedle Delivery of
Poorly Soluble Drug Molecules. Pharmaceutics, 11(11), p. 605.

68) Kim, S., Dangol, M., Kang, G., Lahiji, S. F., Yang, H., Jang, M., Ma, Y., Li, C., Lee, S.,
Kim, C., Choi, Y., Kim, S., Ryu, J. H., Baek, J., Koh, J., Jung, H. (2017). Enhanced
Transdermal Delivery by Combined Application of Dissolving microneedle Patch on
Serum-Treated Skin. Mol Pharm., 146), pp. 2024-2031.

69) Kang, G., Kim, S., Yang, H., Jang, M., Chiang, L., Baek, J. H., Ryu, J. H., Choi, G. W.,
Jung, H. (2019). Combinatorial application of dissolving Microneedles patch and cream
for improvement of skin wrinkles, dermal density, elasticity, and hydration. J Cosmet
Dermatol, 184), pp. 1083-1091.

70) Sim, J. H., Gong, S. D., Kang, G. W., Jang, M. G., Yang, H. S., Park, J. S, Kim, Y. C, Lee,
H. K., Jung, H. J,, Kim, Y. S,, Jeon, C. S.,, Ahn, H. R., Kim, M. K., Choi, J. B., Lee, H,
Jung, H., 1. (2022). op. cit.
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Figure 7. Schematic [llustration of DMN’ s Function and DMCS’ s Dual Function.

2) Aol 2 U E HAF Y AMicroneedle-Liked Particles)

HAT W2 FAE AW A% melazys #AF YAHMicroneedle-
Liked Particles, MLP)ol t3 A7} &dalA A= gk, MLPE 2.5
A 720 YAHParticles)E Fal W2 v F FLol HEo] Jhestr] WE
of ZzwElE JAA deE ASEHI e FEARY AR FAAHS
FIAE ¢ S Aoz JdEn
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o] ¥ 7 A(Coverage) & Adsta] we7 g€ 4 = MLPE &
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ol A=W B (xm)e] dAE, 25 AW FE2E THAH SA43EF o1 v 79
W2 Helol o] rhed 24 dEe T 583C
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I Zom ©AE A=W <Table 1>3 o] A&
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72) Shin, C. I, Kim, M., & Kim, Y. C. (2019). Delivery of Niacinamide to the Skin Using
Microneedle-Like Particles. Pharmaceutics, 1X7), p. 326.
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Figure 8. Fabrication Process of the MLPs73).

Table 1. Definition of Process of the MLPs.

@A 34 F8 U&
a Steel positive mold h-PDMS(A 28 2)F ZAHAFH) 24
P 2o Ae F vwsisl A
b PDMS cured over positive | 2 3}8 h-PDMS W AE H(LZ) E=E A A,
mold AFo g Zedsind A4S A+
. PDMS negative mold YAE B(&Z) h-PDMS =5 AF& 53
remove oy HEE AL oS dx
d PDMS mold filled with A dolAEl o] EL] PMMA(cL=ZE X))
polymer £9& h-PDMS = 9o w1 A7)
. PMMA solution on top of Azxz" PMMA 258 FFAM AAS L
filled PDMS mold AzE MLPo} &4 AA
; Dried PMMA film removed | PMMA Z&& o] MLPE faom Skl
along with needles o olAlEH o] Ee &
Dried PMMA Film dissolved PMMA ZEdA UES E8sta <"
g ethyl acelate olAEH ol ENA BT USS 43
=2 : Shin, C. . ¢ 291 (2019)¢] A& A7A7F AR IAA.
73) Ibid.
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Figure 9. Schematic [lustration of MLP’ s Application and Dual Function.
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Table 2. Definition of Abbreviation

[e)
Ch

W&

£ s
Dissolving Microneedle

DMES Channeling System
MLP Microneedle-Like Particles
TP Topical

DMN

MN Microneedle

KS

CS

Dissolving Microneedle

Vitamin K and Sucralfate

14 mlelazus AdwAsy
[e)
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=]
L

mola2Ys

4 vhelaEUE
NS EEIE

HIELY K 3%} a3 Z | olE 0.05%<
3 3}+5}

-7 E' %O'}}]
. ojnolgon Hastr] s Hag
Ceautisome Tgsts HEReRHZY &9
. . . . DMCS, MLP A& AM&H H4A4 Z2H
HA Solution | Hyaluronic Acid Solution ot 2 60wt £
KS &40 g F8H &f4 volazZ2YE
KS-DMCS | KS Serum coated DMCS RS
KS-MLP | KS Serum mixed MLP KS g3 £3H9 vle|I2YE fAF A
CS-MLP CS Serum mixed MLP CS €93 &34 npo|ma2YE FAF 4AH
DF Dual Function o|F 71574
TEWL Transepidermal Water R S A%, F5E FalA
Loss Qs % £ gAEHE T899 &
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2. A<k 8 7171

D KS A&

ow, A& &ulE AHEF ol wEt A8 AFY dLdS & F U=
= g3t} <Table 3>olA A(Phase A2l F8 AELS A&A2 T
2 dMineral OiDo] 25.95%¢F &&Fo 1Af ATS 7] AT FAA=EA
Isopropyl Isostearate, C12-15 Alkyl Benzoate %< &3ttt =3+ BA
(Phase B)¢] Aluminum Sucrose Octasulfate= I B o]ES] Y5y Aoz
0.05%5 xZ3gstHar vpA| =l C/d(Phase O #8442l HIEH K 3%=
sttt o]& Fal KS AlEe A& 2 Kol &F

E2kE o] Q= FHd O/W(Oil in Water) olEx A& &g 4 ot

>

Table 3. Ingredient of KS Serum.

Phase Trade Name(INCD Percentage of raw materials
Mineral Oil 26.95
Isopropyl Isostearate 14.50
C12-15 Alkyl Benzoate 11.00
PPG-15 Stearyl Ether 5.00
A PEG-8 Caprylic/Capric Glycerides 10.00
PolyGlyceryl-3 Diisostearate 5.00
Caprylc/Capric Triglyceride 7.00
Sorbitan Trioleate 5.00
PEG-6 Caprylic/Capric Glycerides 5.50
Polysorbate 80 7.00
B Aluminum Sucrose Octasulfate 0.05
C Vitamin K Some 3.00
TOTAL 100.00
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2) CS A¥

CS A% (Coiz. Ltd., Seoul, Korea) 84 &wlE AL&3to] we} & A
NHe= F84 FFFo=ZN ARRSIAT. CS Al Ahaol Agste] 37
Qrof A o]kt ErAo} o]E wEAY|E= AU L HAEFo=UZd
7.5%% et o™ TP AFo g2 F8&HA e AFe AHESHAT

CS A2 oF dqgo=n oF Ay zzdgo] s E2EA
(Polystyrene) ©t)~=9] o FHo FUHL g2a YE & Fxo| o3
Hd 5 JAEF AT,

{Table 4>ol 3718 u}e} o] F 971X 9] A(Phase)o.2 FAFH | gom
Zy A E 71 wo] ZIE = ARLS A F(Water)ol . WA IS

1=}
n
st 1,2-Hexanediol, 3] %X T8 A%5o® v A Sodium

oy
)
ofo
o

Hyaluronate, Hyaluronic Acid, Hydrolyzed Hyaluronic acid 5& 8 A&E2S
2 Z&sidth. =3k 5o gk 44 e &85t7] 9] G(Phase
Gl Oxygen(qta)E E3etdnr. webs CS Alde A9 s8A4d AAs
ol Aol ARAY Aol FAH d= FEd W/O(Water in OiD) o

WA A9 S 5 glon %A AW A 84e) KS AFH 54 H87}
L5 =ade) AHow Aesus A,

g DMCSoll Z®Hof v iof HestA H= KS Adas &2 CS Ald
< A DMCSe] 7oA Adwet ukel o] DMCSe| Droppers & -83}of
FoM FFEHe ddozA FEsern MNol FAZ Ade T8 v
ol Megdo.

74) Chubb, C., Draper, P. (1987). op. cit., pp. 489-494.

75) Sim, J. H,, Gong, S. D., Kang, G. W., Jang, M. G., Yang, H. S., Park, J. S,, Kim, Y. C,, Lee,
H. K., Jung, H. J,, Kim, Y. S,, Jeon, C. S.,, Ahn, H. R., Kim, M. K., Choi, J. B., Lee, H,
Jung, H., 1. (2022). op. cit.
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Table 4. Ingredient of CS Serum.

Phase Trade Name(INCD Percentage of raw materials
A Water 36.65
B 1,2-Hexanediol 3.00
Water
C 1,2-Hexanediol 30.00
Sodium Hyaluronate
Water

Butylene Glycol
1,2-Hexanediol
Pentylene Glycol
Sodium Hyaluronate
D 20.00
Hydroxyacetophenone
Sodium Acetylated Hyaluronate
Hydrolyzed Sodium Hyaluronate
Hyaluronic Acid

Hydrolyzed Hyaluronic acid

Water
Butylene Glycol
Isopentyldiol
E penty 5.00
Pentylene Glycol
Sodium DNA

Xanthan Gum

Water
F 1,2-Hexanediol 5.00
Acetyl Hexapeptide-8

Water
Butylene Glycol
G uy ¥ 0.20
1,2-Hexanediol

Oxygen

H Allantoin 0.10

| Disodium 0.05

TOTAL 100.00




3. AdAw

D &34 mlola=2YE A4 A= DMCS) A=

E AFols 94 A¥ 7|02 DMCSUUVIC Inc., Seoul, Korea)E
A2k DMCSe A AFYL 712, A2 2me tizte 7l2d8 2749
iz mA BE2E 7HR ALY E 8 2 E 3l(Polystyrene) 3 x| 9ol F2h=nt
(Plasma) #&]® SPU =E]AJUVIC Inc., Seoul, Korea)ol A&d® X 727
DMNe] 250 glom, 2z} DMN2 o] ¢F 650 pm, ¥AF F <F 300 u
molth. DMN& 354 Z8 v (Polymen)¢l HA 60% -&<(Hyaluronic Acid 60
wt% Solution, HA Solution)& A}&-3}le] tj 23 A{(Musashi Engineering, Tokyo,
Japan)oll ol& Ze}zmt xgd SPU ~H7 ZE WHo AUt DMCSE
<Figure 10> #Zo] Fejstd EA4ES wetetr] fa 33 Aw A (Leica,

Wetzlar, Germany)< AF83to] Al Zts}g o).

Figure 10. Morphological Character of DMCS. Scale Bar: 1000 xm

76) Yang, H. S., Kim, S. Y., Kang, G. W., Lahiji, S. F. Jang, M. G., Kim, Y. M., Kim, J. M., Cho,
S. N,, Jung, H. 1. (2017). Centrifugal Lithography: Self-Shaping of Polymer Microstructures
Encapsulating Biopharmaceutics by Centrifuging Polymer Drops. Adv. Healthc. Mater,
&19), p. 10.
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2) vto] 22 AU AHMLP) A%

N
ot
=
e
il
rlo

5
=

7|Ho =

e

MLP A <& &34 mlola2UEd A3 deo Bt
AR & dAES T 28322 DMN# 22 g
= A8t TP A& 7IRtY Algolg. B dAFodAs stz &
A Zt" MLP (JUVIC Inc., Seoul, Korea) A &< Al&3+9
AFE3E MLPO] A A Aol oF 600 xm, ¥ Z <F 300 xme] ¥
2 gelolty. DMCSeF #o] HA Solutiong Ahg&3) A2ttt <Figure 11>&

MLPS| Fejstal 542 B3 AnFOE 8IS sl AT TYolth.

O

73_.

o
K
o
BN

N

ol

Figure 11. Morphological Character of MLP. Scale Bar: 250 xm

3) KS-DMCS

2

DMCSE &84 vholZzUSe] A4e A F4 AL 58 oge
gg wok oz} % oy =3 5U AYL Fa FUASHA HE DF
77 AzEolth B AToAE £al4 nlelazUSe] KS APe =H
DMCSS} 1% eafoz CS Mde Aggom ogs §a4 rlazUs
o] KS AMde= 3®HEH DMCSE £ dAFoA= KS-DMCSE wH o

T

&
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0 L

ofj
o

KS-DMCS& &34 mlolZ24Eol 50 xL Folsloz gAl WL,
gojma majo] Aululo] 19 ALste] =T Festd S4L vhota)
7] %13 KS-DMCSE <Figure 12>¢} #o] dunjgoz &Y Alz3}stoh

BALYER AN

Ny -~

Figure 12. Morphological Character of KS-DMCS. Scale Bar: 1000 «m

S, CS AR A% ABAFe) ZAse] 9% Agow gt o
24, CS-DMCSSl 4% w2 A%stA gkeh o3 ol f2 DMCSE MN
of 28 EE HH BAE B 9 PO FYHE 4B T WP A
& A7 BASA Atk @Eel, B AToAE DMCSE DF Azdd 7}
A ARE APLY Ao AT KS AR Fe AAATWe| o

100 vLE& A3 AgFoz dgsigion, ojpas 2U5E 9l CS A

77) Sim, J. H,, Gong, S. D., Kang, G. W., Jang, M. G., Yang, H. S., Park, J. S., Kim, Y. C., Lee,
H. K, Jung, H. J, Kim, Y. S, Jeon, C. S.,, Ahn, H. R., Kim, M. K., Choi, J. B., Lee, H,,

Jung, H. 1. (2022). op. cit.
78) Ibid.
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4) XS-MLP

KS-MLP= &34 mlolaz2UE FA 4AE Al 59 &Ho &dsto
TP A& 7|Wte 2 A FF AdS JAseE FHoE &8atr] fla) A3
AFVES Fasle] KS A#ol 54wtk ®vlE&= s A=z IHA,
DMCSs} 22 MLPE= oFE9] 24 HA=Z7} nlo|22YE3 93 di To=
Urolx A 2tk wetbd KS-MLPE CS Alds g7 2 gstes oo
A& EFH FEY FHEFY TA AL eSS Gy Al
KS-MLPE Al#tsta Fejstd EA4& stetsty] 98] Bedndos #9&
atol <Figure 13> o] AlZkst &t ¢t

Figure 13. Morphological Character of KS-MLP. Scale Bar: 100 #m

79) Tadros, A. R, Romanyuk, A, Miller, I. C. (2020) STAR particles for enhanced topical
drug and vaccine delivery. Nat Med 26, pp. 341-347.
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5) CS-MLP

KS-MLP$} o] CS AlH-& MLPet 34 AH&3le weo A7 AT e
7] 9J3] CS-MLPE KS-MLPS} 22 wWioz AAstgon CS Ao
5.4wt% vl &2 T3 A=

&%, KS-MLP9} wlz7}A1 2 DMCSe} ©e] MLPE oFEe] H& AH=zvl n}
olARYUENR R A Fo2 Urold A &7 wWEel CS-MLPE KS
AR A A gste Ao rE £84 FAFH AL FAAFY A F
& 7MsAe g3yl 9sl CS-MLPE Alsta s3]
8] FednFoz 9L o] <Figure 14>} o] A z+3} 319t

JN
A
o,
filo
5=
1L
of
ok,
N

—

Figure 14. Morphological character of CS-MLP. Scale Bar: 500 xm
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4. AL

1) KS-DMCS =& <AL AlY

KS-DMCS+ DMCSe] DMN E-¢jo] A 84 KS AldL IHsE #Hao=z
A2k 1 DMCS= DMNeo] dAsle= &84 AIgF AdS 53 =&
Agsts Waolng Fao AH&H7] A7EA MNe FH FA AL F
a3tk gubr o7 A Z W (Polymer)?l HA Solution® 2 A 2+¥ DMN

= A8 &dole &HHA Fe Aoz AGHAR o]E AF FHsfE

drid oz FFsto] A 43,

2) KS-MLP, CS-MLP Je3t 284 A
KS-MLPE= MLP $4H& 284 KS Aol £3d Ju= TP 4 85: W

Holm] MLPS] vholZ2UE #A YAE] 7 2

o % oluAel olsl YHHE BFAW By AuFS ALS o o

2 AYSIEE DMCSS nhbA s Aol 2857 A7A Uzl Fo

Aol FAE ¢ AEF e, oS TaTY 242 AU

Sdol= EalEA F=r. 23d olE AR AR fshA KS-MLP|

Festz oA ANAS 1yt F v FAIS 55 KS AP MLP
2 EHS HFERE 19 AAnA FEE A48 =3 CS-MLP2

_36_



T

Fo]

O]

715 AA

I A& ==
~(PBS, Life Technologies,

0O

Al
al

]
S

3) in vitro SA TR KS, CS A8 HLAH
In vitro 7% A 1 F-<}
AbE3T i vitro A I FE AY

(Cronex, Hwasung, Korea)
Eugene, OR, USA)el 10

BORE TR L B e e OWOR O W Mo
Ma 1) Jo = TR wo JJ ﬂ = W E K Om PR fo )
o ~ T W o IH s o N
CNC R wgz_iaummm.wwﬂ},mno
ﬂu_vmﬁ: L 2 g 7 Do QN E D
L I ) Iy 5 £ o oy 0y = o P T
= — .
TR o do T oo m W_A_m S c) o X @l I ol wm;
T g X TR e X ®ONH o P P
g X o S 0 on T4 % B _la T o = o
© o M8 R - = o g ¥ o 5 B g
o X W o wom R R W o N 2
Zox W9 T oww lwe 5 8 R <
o 2B T % P g Ao g B
Fom << w2 4 b o T o om MR
o T 5% el |
— T g S =T o, BEow o o
NEE 2 W e® T BT R )
o TR ) [ & Rt - — up 1 T ol
o N PP A o X oy B =
o T T ) = < = EERA s
~ o o) A X m m O fo
o o U - S R o m% = o % R
T woT ¥ T T o m I < Df TN W
—_— .Tu \.OI
= Eo g TayuMgTE_ T T
S o2 BESzTonl@ae e g
° o : 8 Jo @ Mo sk
O U A T . B KO g do
s W R N9 ) ™ oF ®"r
o Moo o R S g T oA X
W o 3 T P o B OE oo o TR do 1 o
xR oGe o RSy = + WX oo Wo
" o o @ = ) T B o B P
of ﬂﬁ — ‘.Qu a5 o ;ﬂmM Eo NE - Ro o NE T O_E
No= T o TR A% % O
NOOET W T o=~ ® T B O ?c_ﬂ i
O R B By =Wy P
° P W u- T SR < A
o B oo o o) B Bl B2 2 9 T B
T F T B E WM T & W W TP

_37_

v A (Leica, Wetzlar, Germany)

=
=



4) A5 o] 3 @4 Hr}

—_

SO o X L& o B %?H%ﬂﬁ psu,ﬂﬂm_bc
- (95} TO T ~
T ® X w2 T W T o T " o g 1
o B TH mmﬁwﬂ% T Ean g P " I
%@% o 9w oY Co qﬁmw#
) INO 3 .
LT Prgmoagd TR m NG Eg g
~ ) s ™ T o
oo BT T B E AN Wy T W T gL S8
# B oW g g — L W o " . S
Sawe F % F oo oo B AT
5 < < - g g M TN T o
B o W TO R dEmgwa T s o P TH
T . Z ~ " b W o o7 % X R
Y % = T = - B o Jo O W uN_M_ W Hom B o| U
R Sﬁmﬂ%wnﬂfr@% ar%%au,o_m
ST Mo T j {F T = o o W X o
G ok e = o L B LI S
LTS w. A N_m mc whoRE wa mm A o I e wﬁ g
%ﬂuoqafim@ﬂ1wbmﬂ£mﬂmmmiu§7ﬂﬁov
C R WO o B
2R - M P B ® e 2T e N
X ) =0 olJ =
ﬂ of ) 3 ﬂo % ,.; J R ET R Y o o,
o o mu MOk s wﬂ_ - ﬂm T ox o o -~ ar = w__irm = op Hr
B wo "R ' B oh g 1)) =
- M 5] Mﬂ wﬁ s B W pom Do @_ ww G W xl_
oy o ' e I ) W o BT jof =~
Towmorwow < WS k- N _@QM%O_EM%_/
p Bk e B TR T 2w oy BT
: ﬂﬁl <M i) “_IA_OW ‘Mﬂ ,,Iﬁ_AI —_ a o
mﬂ%wnmﬂ H%b%&wwegﬁean%ﬂwm_é@wo_mg
rsoTgvigairreiiiraei
R R PR - e S I o SR .
A g = (NN Aok e e T
:._o .Ho T R G 1 Q 0 _ = L_,._ ..uﬁ_wu o L_x_ )
T T T 1 A= o W X ) T 5 5 B M
N e oAl g ®ow O MmO R W T S o T

_38_

f’ T
.
2-0or o0 § \T

lim

(z)

f(z)

2—0or o0

lim

Aol thsf

| —
—

80) I'Hopital’s rule,

7HA



1L A4 R 584 MA % $A H842 9% DF A2d

B ATFolA AR A EHE THA= AEA KS AdEA Az g4 &9
E 7K 84 CS Alde dFdd FA 2837 #al DMCSet MLPE ©]
23} th. DMCS+ <Figure 15>eA1¢} Zo] DMN<S &3 k=9 A<D 7id
o] <Figure 15. (A)>¢] Droppers &&3to] &3
F7t8 A9 A& wAol MNI o7 A4S Egste] 28T + A= &
A4S 7} DF A 2="olt}. <Figure 15. (B), (C)>+ DMCS A ~Hl& 883}
o F&A4 AEH A& Aol JRo FA HAE&EHE PHE BAF= A
Hxolr <Figure 15. B> =218}gt A3} o] DMNe| KS Alf& FE 3}
a1 <Figure 15. (C><} o] MNol os AAH wlo] =z =2 d(Micro Channel)

3 T RS Wio Agsts AU BAT 5 Aok

12
o
=
ot
lo
N
A
=
ot
o

filo

(A) ®) ©

Infusion of serum

Dropper

¢

/4

Micro - channeling

\ Delivery of
DMCS patch Coated KS serum serum through
channeling

Figure 15. Diagram of DMCS’ s Dual Function. (A) Overall structure of DMCS. (B)
Depiction of KS-DMCS patch location. (C) Description of skin application of DMCS.
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B AFoAE DMCSe MN 3% FEo <Figure 15. (B)>o|A] Ho]%o]
A g4 KS AL Z”sle] 2&3ta, <Figure 15. (OYollA A7 93 A4
o8 F£8A4 CS HNHEL HLqoaH (LA NP F8A AH EA FAH
go] 7}%538 . <Figure 15. (C>& DMCS Al 2"l bR 2 &3S oo
Zg5oln, DMCS Al2~®lg v el A&3-& A% <Figure 15. (O>A ¥ DMN
oo ZEE KS Agg o A 2xol=s T3 FYst= CS Ao
o] A A&HHEA JFE = Aok Ty, MN 3z FE23 o5 o
& FY 2 oFEe] AR Aol EA Al "

MLP= DMNeO| E24 #i ¥ =5 axhs EFEHo|x v FH A
g3t faA mekd Aleolth. A9 (Cream), LY (O 9 sHAFFd &
gEol TP BAE 7|2 A &Hn

(A) B) ©

s serum
cs \ K 4

Micro-channeling

>f1 1\: “Q/\ /7\ >

Delivery of
serum
through
channeling

KS serum
Figure 16. Diagram of MLP’ s Dual Function. (A) Depiction of the manufacturing
method of KS-MLP. (B) Depicts the simultaneous application method of KS-MLP and
CS Serum. (C) Depiction of the skin action of the active ingredients of KS-MLP and
CS Serum when applied simultaneously.
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<Figure 16> MLP Alx~®lo 2 84 Ada &4 Aol 3Fo FA
AL = S HoFEg, AFolA AMES MLP= 244 28] (Polymen)<]
HAZ A &= o] <Figure 16. (A)>¢} 2ol A-&4 KS Al g3l A& e
M, CS Algel EdHAS e e AL FreA X3 CS Ald
o Edd AFY AL Erbsh

3, MLP Y4#t+= DFE #2lslr] 984l <Figure 16. B)ollA HoJA =
ZAA 7 KS-MLP$}F CS AR sA A& Waeg &8 ek MLP =
g 71E TP AR g 84 3 A& AHe FEAES JF A
gstHA o axdo=w dF Yo JAFAI= DFE 7HA=A &<ls]
o}, <Figure 16. (CH>olA] Ho]Xo] KS-MLPe} FAle] A&=H= CS
Algdo] A TP Wao2 &5 n, HA Solution® & THEo{zl MLP A7}

g4 A 5 AL A4 KS Aol Hal £ CS ART
!

e 2

32

& Aol AvHoE CS ARL JHHoR =3 Yrol o F F5E
& 9l sz

0

1) DMCSe] KS Ag Ah¢ A Feistad 244 B7}

O

B AFoA= KS Alga CS AldS o 54 A&3t7] 9Js) KS Al
< MNeo| 9% f2== 9o I”sa CS AdS ofF qFez o5
ANzele Agegonz WA gxdd ZEE KS Ado] velma2yES
=olA @3 MNe] I FeE FAst=Ad e Fepstz g BrtE
YUk DMCSE 9% 2§ A MNo| 98 meke] & Faf 7o A
IEFF Ade 8] wWEel, A A™AA I FHE fAsHA Retd
TZQ AFQlo] o] Fojx A FE&}r] wEolt) <(Figure 17. (A)>ollA Ho]x
o] Hefsta <HA AP DMCS MN t]=3¢| KS AlgE& "Hojme o]

2 Az B @v7 B9 Fa BRI PYoE AP
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(A) KS-DMCS morphological stability test

Before coating KS serum 1 hour after 1 day after

AANANA,

JAGALALA

Figure 17. KS-DMCS Morphological Stability Test and Disk Occupying Area
Test. Scale Bar: 1000 m. (A) Morphological Stability Test. (B) Disk
Occupying Area Test.

<Figure 17. (A>ollA &l= = viel Zo] MN2 1€ A37hA dA T &
HE Bt & AN Hrie 43 dAdAY JE fAE AT B84

Brgou A4 AEH He % FES JAAE f50 Bad Ao
oF 19, B¥ % AES 9% AuoE
o gusta gy Helol Bay A

= T
£3F DMCS A|2HL 284 APFS MN t23 fdHd FZEST 584 A
HE 2Fo|=EE T3 g2z FFste AxHEZ &4 MY



A AEY HAEF Fo] tzam EHS A A B mEA g3 &
He AAFoZ L7 M E g2z g1 ZHEY] Y8 Ba3F KS
Ao 3t gz FaHs oF A3A CS Alde &S ARs= A
o] H Q3.
ZF Ao AAe AAsty] fsiA MNe] 15 mm HH o2 F 727071
AEEE g3 A <Figure 17. B»9} o] WA KS Ay & =7}
wA ZHete] AT, e A" EH= KS Al ol SUHg s
& fx3dd IHEEE KS AHY A3 78t o, <Figure 17. (B))>9
pA e ARzl A Ho]o] ZF 100 Lo KS Alde d¥3tA Z'HIs o
g3 #9e] HAE ZWT F Uv A= Fglstdtt. =3, <Figure
17. (ARl A g8t =ol KS Algeol o) MNo] &&= Fevhe AL
A= 100 L o]
4 Hz=aE QA e Aol vt Agsiit o= ¥Rkl

= Al gz FRto] 2o/ HER AHYT de dFEo] MNe |

ot
-0,
b
O
[
&
A
=
Z.
o
oft
fu)
)
o
ez
o
o
2
mlo
:L

=3, Adgelld= ZEHE KS AlF olejox ofR AFomn CS Ad<=
23982 FF3te=E, <Figure 17. B»Y mA = A3 ko] KS A Ho]
100 ¢L2 F"H 7kS AAA A= dzdole CS Ade F42 o CS
AR FaATol AR ASE o gl "ol fAXA H7l "o,

FoAgRl CS A aEE aHste] & ATl de2 I ARkl
50 L2 AW FE AAAT. FF ABATo] Al bt F AHe 4
Hgshs oo AFs GANAM Bo3 4 AFe AHEFel I gL
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2) MLPS] KS A8 &% A Fejstd A4 57}

MLPE: S22 Ed] MLP 9A-E TP A% AFo E£@stel A gsh2, DF
g Agstud ¥ g olwid THH MP EF AP IA W= F}
ARe Bestel FEMES FFSE Aol B3, B ATAE KS
AR} CS AFE W% FA H83h7] 918l MLP UAE KS Aol £
@ KS-MLP A3 CS Mg o TP wao=
WA KS Aol £ MLP/E %4 23 1 e fAs=Ad g3 3
Betd g4 WIE QWY MLPE HE A8

g 717 9AE B A9Ho AAZ S EANA ANFS ALL FA

gtk 53], 72719 gAS AS JHd MN wigs B3 Rl )

T4 e AAFFAEES HEA He MLPY 54 dAe] FHE
5o Hgst7] AANA FASE Aol Dasm wef Ao )
Ud ¢ 2 ug IR AEHEs Eds EolE ZoE dddrh

KS-MLP morphological stability test

1 minute after mixing MLP
into KS serum 1 hour after 1 day after

Figure 18. KS-MLP Morphological Stability Test. Scale Bar: 500 #m
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<Figure 18>°|A Holxo] FHesd AAHAH AP MLP KS AdS &
|3tal ol & AE R FT dAu|H FIe T dEEH o™ <Figure 18>
o A WA A KS Alde A&7 Moy F WA, Al HA AR KS
AE AL T 1AZE 1Y T2 MLP 9#9 delE X o=t} <Figure 18>¢]
upA ep ARRl o A &F Zko] MLP= 19 A #7tA kA3 FHE B oy o)+
A GAA FH FA HABAY BrE Adolmg FF AFI GAE 1LY
st f53 Bie dagh oF 19 2 4A= 6/1€ A=Y § 289 3
el = FEjstA oz QbAAo] FAIFHE=A &le] Hastth

—_

3) MLPS] CS Ad &% A Fuista ag4 57}

MLPE= 3o A§ Fol &€ MLPE &oly =7 To=2 w28 TP
A getE Waolth oA KS-MLP A AlgolA Agdxol, 5 g
Al MLP] Aol Ad AL A% e FA7F Fasith weba MLP
7 CS Ada @A AbgE do] e 74 g =3 <Figure 19594 2]

59l 89Tk,

4

Before mixing MLP into CS serum 1 minute after

Figure 19. CS-MLP Morphological Stability Test. Scale Bar: 500 #m

_45_



Kol ¢4 EEvel HAZ Alzd MLP
= 784 Adx ged I dHE FASA Xsta SsiEd. 28y, CS
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<Figure 19>¢] wpA"}t ARzl Al Ho]xo] CS-MLPe| Fefshz bAHA H
7F A3 CS Ald< MLP 9o B EZS W AHAG o]l CS Aldo]
A= 849 54 wiEol HA Solutione = AlzH MLP7} &35 o] A}
. o]& F8l MLP= CS Aldol= a4 AE8T + flas Fdstie
B2, CS AE @5 AHE AoAs MLP 28§ A3d7S At ol
g A= B Aol ARES MLP 4A7F JA 2 #(Polymen 2 A 2}
HA7 WEell, FF F84 FAF &= AES AT IAFA ZEHE A
2" MLPE AH&3ad 84 3F W MLP A7 I8 & #A2
S Aoz HAYG.
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2. iIn vitro A IR KS, CS AE LAY

o

dRtHow, TP WA o= KS¢ CS F+ Algds 54 A8 A¢ &4 A

ojz 7 F Fd B FF Asrl dojdt. ¥y DFE 7FX DMCS$}
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HA, KSe Addad AT olok @A e Iyl A I
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H KS A" (Nile Red 0.1% KS Serum)®} =} = 3] (Porcine Skin lmm=+20%)S

=

g3t AFS 1YY <Figure 2000014 HHA A A 2 go] A5
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APAE Wow A2 F 54 YF Poloh ¢

T

e B3

b

drjde=z

(o

=
o 3 =AY, A7 TP, DMCS, MLP TP & 37] AdFo =g
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TP DMCs MLP TP

Top

Cross section

Figure 20. Top View of Optical Microscopy and Cross-sectional
Fluorescence Detection for Each Experimental Group after KS Serum
Application. Scale Bar: 1000 xm.

A4 HolHE JE Ao U wwMA S Ay A v A%
A% A7 B9 T ARtk FAAR 529 Po|E A 1 7
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A 24 APdER F 5e WA A ddTe i BEAE

of
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HolHz #gsia dde T doA AFzold td FAHuU

{Table 5>} Zo] Yelgomw T Ao tist ZA 42 <Table 6>3 o}

Table 5. Comparison of Average Fluorescence Intradermal Diffusion Values for KS
Serum Penetration Depth(n=5).

Trial TP( 2 m) DMCS( 12 m) MLP TP( . m)
1st 519.82 713.41 606.7472
2nd 400.65 044.11 646.2032
3rd 357.35 860.57 759.6066
4th 226.428 415.992 750.191
oth 270.51 432.975 714.9106

AVG 354.95 993.41 695.53

Table 6. Comparison of Average Fluorescence Intradermal Diffusion Values for KS
Serum Penetration Area(n=b).

Trial TP (i) DMCS (i) MLP TP (i)
1st 1.03 1.73 2.24
2nd 1.46 1.77 1.71
3rd 1.75 1.08 1.51
4th 2.08 1.81 1.77
oth 1.04 1.56 1.58
AVG 1.47 1.59 1.76

<Figure 21. (A)>¢] oA TP A3 354.95 xm (100%, n=5, mean =+ 14%)
vl 3] DMCS A&+ 593.41 xm (167%, n=5, mean=+14%), MLP TP
A& Fo] 69553 xm (196%, n=5, mean+4%)e] HAE Zo] F£X& R}
A xSl TP ®lwsted DMCS, MLP TP A3+ 2% Addog &
/5‘__1

quig AE Zol F7t ool e HAT

4
a7
32
v
J[m
of
=
=
e
.%
i~
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FolA TP @3 wlaste] oF 96% 7t7to] & L o7 F71e 2GS
g} ol KS Algol adE Uetlr] s A FstoF ste R
28 ZHE& Zol(F3st oF 300~500 xmE AtHHoZ YA Aoz AT
I At} <Figure 21. (B)> oA &A=& vio} Zo] Alge AF Wy TP
AT 1.47 mi (100%, n=5, mean=14%)¢} vl 3] DMCS A& +S 1.59 mi
(108%, n=5, mean®=8%)% ¥I=3tAl UEFRa, MLP TP A3dw9 A% 1.7
mi (120%, n=5, mean*=7%)°] I F THH FXE YeWt. SAZHSZE #
ojug Aole oA Rt T @WA vlmdAE 9A MLP TP A 0]
o2 Adxd vuste 7B 5 FAE UEdE o2 gRlFATh

b}

[ep]

(A) B)
= 900 ~ 2 ns.
€ NE I 1
X 800 * £
£ 700 I T I
a N T 2 154 T 1
[] © 1
T 600 — c
5 | S
2 500 o 5
© s 1 -
S 400 T 9]
g 5
@ 300 - l o
o E o5
€ 200 < 3 = 7]
g 100 b
A 7] »n
2 0 < 0
P DMCS MLP TP P DMCS MLP TP

Figure 21. Comparison of Penetration Depth and Area of KS Serum Application Test
Only. (*p < .05). (A) Penetration depth comparison. (B) Comparison of penetration
cross-sectional areas.

A¥A o 2 <Figure 21> A<} o] &40 KS Alde MLP TP A&+
oA AE Zolet BEA BE AR e £AF YEEd o8 S8 A
&4 AP MLP TP a0l 7ha &5 A% WAL st @

H, DMCS =3k 54 a3 Blws) of 167%2 A& HolW #ofngh



2ol & BHAFAT. ols ALA AF A A F AE BF aiHo|H,
MLP TP TPS} wlm S uwf oF 2ujo] 717hL FXS HojF
dE AAGTH A4 KS AFEelA ole} 22 Airt vehd 9l o
3} o] M HEtt. WA, MLP+= HA Solutiono 2 #2Hs 7] wj&ol, =4
KS AMee A <Figure 18>0 4] &olst upel o] MLPE L3)stx 2
o} webx] MLPE H8d 02 JeE fAet AR AIAgFs Ads
APe Aoz KA

DMCSe] MN =& <Figure 21>el4 &1g npe} o] &4 KS A&l A
Jeishz AAHAE A welA DMCSe MNo] ko= e g #
Aty g A Fs AEES FAsE Aol HeAS AoE B 1
gy o] F AT F <Figure 21>l A vERG AAHE MLP TP Aol
T Zolo A <F 30%, GHFANA o 12%2] AHolE Holn U ¥ FAE

o}
el AL 5 AdTe] Aygs Ade F4ste HAgo Tl ANA A

13

¢

o7} Wl WEo g weHc
T oAYE B 2o A% Te W 9% Fro MNEL MLP)E
28 9% Aug IEATNE Hol e FASAT, DMCSE FA4ate A
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>
o

CS Age A+ AE zZlole vz oA 213y s CS d=
AHE ARSI A <Figure 22>04 Uebt=Eo] CS AlE &= 2 &43
T3 84 FFIA Akl Calceing AFE3] AA=E Calcein 0.01 wt%

CS MEE AgBom, kS A 8% HgAPolAst 2 AA ARE A

<Figure 22>0l4 Yetxo] CS Ald &= HEAd =3 3 d= v
7 29S Bl AF ol G A s #EIT MLPY A% CS
Hol EFPES vl MLP Ao kg o] FREA Xt YA7E ZopH g
= A4S <Figure 19014 &l 3th. wpebA <Figure 22> vebd Ax &
o] 482 TP, DMCS % 27HA A@+ o2 F&3to Iy

+

TP DMCS

Top

Cross section

Figure 22. Top View of Optical Microscopy and Cross-sectional Fluorescence Detection
for Each Experimental Group after CS Serum Application. Scale Bar: 1000 s m.
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DMCS A3+ KS Al &= HEdgoAet gaA Hdayd78box 2

noagom £84 AYS AL A% Lol B ATNAE 84U CS

<Figure 22>3} o] 3%
gste] AzloZ et o)
TAZ AZFsstr] A 9 d3 HAE: dvAE FFS

_Qi
do
(@3]

f
lo
)
o
Ll
A
o
P,l'.
2

Azte) ARy BRE 98 2 AFU F 59e AWeAOH A A
2o @ B2AE A% volHE FEARDL Ao A <Table 73

ki

Table 7. Comparison of Average Fluorescence Intradermal Diffusion Values for CS
Serum Penetration Depth(n=5).

Trial TP DMCS
1st 416.393 605.151
2nd 274.143 627.124
3rd 274.181 660.903
4th 434.296 538.774
oth 329.403 606.547

AVG 345.68 607.7

<Figure 23>l (A)lA TP AdFe HEF Zo]l= 34568 xm (100%, n=5,
mean+10%)= KS A8 @5 Ado|A9 354.95 xm (100%, n=5, mean=+ 14%)

81) Sim, J. H., Gong, S. D., Kang, G. W., Jang, M. G., Yang, H. S., Park, J. S., Kim, Y. C,
Lee, H. K., Jung, H. J,, Kim, Y. S., Jeon, C. S., Ahn, H. R., Kim, M. K., Choi, J. B., Lee,
H., Jung, H., 1. (2022). op. cit.

_52_



oF AL FAE B oerw, DMCS Aol = 607.7 xm (176%, n=5,
mean+3% = F7F AL FAFPT KS AlE @= AHE AP =24 CS
Ade AHEstH A" =4l A&AHoAM &= WHEdS o TPt
DMCSel H&F ool A7k KS MY @5 AdedM= oF 67% (0=5,
mean+14%)E YEFAZA A Blus] CS Ald ©= A@A= oF 76% (=5,
mean+3%)E UEFHOZHN I zol7F ¢F 10% S7HstA = ol DMCS A
& Al =YAoRE IR Aol SEHE g7 1l CS Afo] S B

o] WE: Q= EFZ stvhe] TP A@E Mus) JuHoz mA 3

O]:}A.

B)
900 — 15 o "
Xk %
800 1 ' !
700 — [ T
600 — 14 1
500 — \ [

400 [
300 J

200 —

0.5

100 —

CS Serum penetration depth( zm) &=

CS Serum penetration area(mm?)

o

0
P DMCS TP DMCS

Figure 23. Comparison of Penetration Depth and Area of CS serum Application Test
Only. (*p < .05, ***p < .001). (A) Penetration depth comparison. (B) Comparison of
penetration cross-sectional areas.
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T3, <Figure 23. B>olA Yed A Zo] CS Al & 3}
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5 o oz &) SsiEHM FA9 &) Avh A= oFEA I4
d FuEFa Adel A #A Eo=A et A84 A" Fol
s A 9Tz st Aolta AGHAR F8&A AH] Aeole

KS Aled ©= deolqnt gas A% oo gud £38 nye A
8

AR EERE
3 o]

0% Z2ft IYEE 247 G B4 AY w5 A

% Aol DF 5%& FUshe zlo] Baolnz %4 F 4Ye] A%E 5
sl DMCS7h Ao g Adel gzl

_I<_)r
TPoll &) o &322 DFE BY Ao g =3}

3) HA F¥ Two-dyed N8 FA HELAH

ZF 38 9= AE Ao A8A KS MEAF =84 CS AgHo EA
zfolo o3k HF Zo] ¥ dHF S FAr] HAF AFE IPYAL
™, <Figure 19>o|A YEl}xo] DMCS2 MLP TPe HF Zo] % T F
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(]

Fas SAsE. oot EAE 7 Mg d9x He8Add A &
vl sl DFe] &3E &Rlslr] fsiA Two-dyed M A HE&EAHE
28yt B AF S DMCSS MLP TP/} EAo] AR tE AES FA 9

g ol Fs@AE HFAsH: Zo] Bz, APPS DMCSS

O

MLP TP T AdF o= a3t <Figure 15>4 B 4 ¢l%o] DMCSE

ol Z2UE X REo| FEl® KS Az R dow FAHE CS

AEE A A&t <Figure 16014 YeEY} Q5o MLP TP A g9

4%, KS-MLPE ®A "olzmegln & o5 CS MAE A "ojz=dy] TP W
Al A&sk= Zleo] 7he AT

Hoz BAEoEN T AU

Top Cross section KS Cross section CS

DMCS Two-dyed

MLP Two-dyed

Figure 24. Top View of Optical Microscopy and Cross-sectional Fluorescence
Detection for Each Experimental Group after KS and CS Serum Application.
Scale Bar: 1000 xm.
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Figure 25. Comparison of Serum Penetration Depth and Cross-Sectional Area
Between KS and CS Serum on Each Experimental Group. (*p < .05).
(A) Penetration depth comparison. (B) Comparison of penetration cross-sectional
areas.

<Figure 25. (A)>9] oA yYepxe] F APdTolA =5 KS Algel #ls)
CS AlFe] AT Zo] X7t fonstA & Ao 2 Yergth DMCS A3+
o= KS Al"de] 383.61 xm (100%, n=5, mean+11%), CS A& o] 590.13
pm (154%, n=5, mean+12%)°] FF Zlo|& Holw FAZo= Fon
zto] & YErHT. MLP TP 7§ KS AlHo] 34324 xm (100%, n=5,
mean=+10%), CS A &o] 434.39 xm (127%, n=5, mean+9%) = Fojua}zl kA
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A CS Aol $AF A% Zols BT °F T, &
S M 9= 5o] DMCS A9 DF7F o E38d AYS 4%
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Figure 26. Comparison of Serum Penetration Depth and Cross-Sectional Area
Between Only-treated datas and Two-dyed treated datas. (***p < .001).

(A) Comparison of penetration depth between KS Serum penetration test only and
Two-dyed Serum application test. (B) Comparison of penetration cross-sectional
areas between KS Serum single application experiment and Two-dyed Serum
application experiment. (C) Comparison of penetration depth between CS serum
application test alone and two-dyed serum application test. (D) Comparison of
penetration cross-sectional areas between the CS serum application test alone and
the two-dyed serum application test.
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<Figure 26. DPollA Uet}Ro] AT T o A9 F AFLA BT
&= ALS A HlE FUeE © x5 Rt ekA, <Figure 26. (C)>
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B AP KS Alde 13 Argstsled dFHE dAAT g A

HAES 4337 918 BHo2 Adstgon AA8eAE A9IP e o

Table 8. Test Progress Schedule.

AEEED E2 o2 A gAY

Algogd 2023 8¢ 2¢

NEAZATY 20233 8¢ 7¥

AlddA 233 F8] 713k 2023 8¢ 8Y

A& 77 20233 8¢ 16¥Y
B oA ALAYHL ‘ogdFE 2E AFRAA Y HF E2FS U
RSt 159 A7y HEE Hiodte s87|+S welol gy = &
A} 71 d(Declaration of Helsinkd)e] AA3 AdAAg el AA, 3, 7|5, B

g % edHoln AFH TA FFO

=
2}21(Good Clinical Practice Guideline)8®2] W&ol wlg} Al hid=le] #Ha,
s

Rl

APEA el AR ANz HE G

=
B AL oA AFRHE dAAT I Ade] FF 309 olde

83) EF IR UGAIFAE.

84) A AF S (2014). AAJALE] A7) AA: AR B ofstA T &8 HA. gjgre 4/
¥ /=), 5A11), p. 899.

85) Al o ofF Al =59 A3 YFAIE BeEl71=(CH GCP)

86) 7154 SAEF AAA #3 ?fé B3 11 448 738 D, Ob A 3018 <)
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Table 9. Test Subject Selection and Exclusion Criteria8?.
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o HE AA 0 T 2443 Fol R WSS BAFI Hr} A)Fo
wel 9% Ao FRe B o

s A@e £AE (Table 1059 Uehd AT 193e] A5 A3
A AR D ANz AGAFY HE D FIAG AT S AWFAL 2
Aspell FEAA D AA 0 F Purg BB APSAY. AGOR

3EAN= HE AA 24AMZL F A7 WS B o= JPHUH.

Table 10. Evaluation Procedure.

%A 195 293} 393
AR EA A 2 ) zEA v - -
ANPAE A R FANG AP va - -
A% A7 - v -
AZ AA 08 F AF 9 B2 - v -
4E AA 244 F 9 0 B - : %

B dxA=Fe gk HrE 7]F2 Frosch & Kligman(1979)89, CTFA
Guidelineol] <Ast 17 A5 AFE 4SS F AEE2 05 mL =&
0.5 g= 9o e TEY woly IR vl A AIZF AT & F

z

o

55 grsgon ARAIEE WS A ARATASE Figure

27> W o7 AEFYPy =AHE IHEAZXEE J)Fo2 (Table 1209}
—_L
-

89) Frosch P. J., Kligman A. M. (1979). The soap chamber; a new method for assessing the
irritancy. J Invest. Dermtol 40, pp. 11-14.
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Table 11. Skin Irritation

Index Criteria.

7% A »3 71E

- 0 g A

+ 1 ofst x| gt F=El3lA Hole FHE ¥

++ 2 FEHE FyHlo] Holw 3 F2 BFS FHd IRk g
4+ 3 2F 9 F10E& 59 A3 Ehk gkg
et 4 BEY X E T9E A3 Ehk dkg

Figure 27. Skin Irritation Index

Table 12. Skin Irritation Result Score Sheet.

0% AF A% R AZE BA
0.00 ~ 0.25 B (7)==
0.26 ~ 1.00 okl 2 A
1.01 ~ 2.50 TS5 A54
2.51 ~ 4.00 e A=A

HAZY A AP

R

3 $A = w9 <Table 13>3 o,

50.59A40131, H 1
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Table 13. Test Subject Information.

2HE AP 327
5 et 0%
Az 923 AAdIA 327
14 319
4
Y 17
R 50.594]

ANFNEAE oz HFE AL Fo HHI 9 F Aoy T
FEde] gle 98 Agste AQAFS 2447 < A HE A
HE AA 08 Fo} 244 Fo] A7 WS FFS T FUE 7)Fel ot
TE A5 5o AEE SAHrL 3 A7, <Table 14> 4 Yebd 23
Zol BE A@AANA HARAFTA g FolArgto] WHAEZA ¢k o]
et Algo] AHEE KS AES QA AR dxAF FHA HiAFA A
FoE A3t A

Table 14. Skin Irritation Test Results.
A E 4 30min 24hrs JRmse AAA
KS A9 0.00 0.00 0

2) 3183 A= gk o F AHFA, ZAY) &5 FI}
KS A8 §aAdE<l vHgyl K(Vitamin K= A3ATFLE E3) ua 2 uv}

9} o] MAA WY A Wyo a3 e AR dEA dx

A=y o] E(Sucralfate)e] 7Z2-$ I H&£43 Ao G35 Hole AHAo=Z

BTh mEbA B ARNE F kA AR Wi A8aRe W 5
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3l A%< 97y Ysted U AE3 mEHT AT okAA AlF
5Y3 d4gow PP on <Table 1500 FAIHO U= A

3 AHE711E Al AEe QA sATh

o

i)
1o
i
o
I

TE e AH8-717]
13] shehz Aol gk v (A, &H) 7k Antera 3D, Vapometer
e 7] &3 Antera 3D

ANGAES] BRGNP A Agstelor st PP CTable 16>
g AYsgon ARPL AAAT A AP AN FANEI B

of sl A WAsAT

90) Fluhr J. W., Feingold, K. R., Elias, P. M. (2006). Transepidermal water loss reflects
permeability barrier status: validation in human and rodent iz vivo and ex vivo models.
Exp Dermatol, 1X7), pp. 483-492.
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Table 16. Test Product Information.

3 IRAE 1F

ke KS A4

k' HEET Mg A
AFE-9) ) Qb 3 g8 Hup 79

- Qb 29 AAHA Fo wE Py

A

&< - Zdk 22l 2 mg/cm?2

AHg712E R F7) NE gL 13 e
A7y A7 P A3

A ARAAA AT Sk srel oAU

& F a5 W N9l PumdE BHs 7] 988 Brsgoh

A@el Ay FRE G8 Blss gat 719 oFol ga ANF
BA

o

91) AlZFJoFEQkAA (2018). op. cit, p. 3.
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oA MYPAE AW AaoA A 0BT N dPL Hske] SHY ¥
g w2d £ F RE 24 % Whs 279 olEF APl glon
e g% 2AQ2E2C, 5045%)°0 FAHE FHAM AFGFAsL 9%

e A FeelA ANSHom FHW AP PEe eI Lol A

f

ot

T FE A AFAEFS AHE
EX xToz AAsigler 34
TEll o Aol mE Al F
[3AF AHE & AZATE AEd A& FFol tiste] AN A7E
FHA oz Hriste A& s
Aol ARER 7171 EstA AS A &, AIEAE 13 AHE & YF

Au Heolo] AysEeaddg/m2h)e =4S 98 Vapometers® 439

11|
o
>

Average)E E23th Antera 3D (Miravex Ltd., Ireland)& Al 7Fx A4
RGBT Abg3t= 71ES I 7€ 22 7hdet Wi o5 &3 LED
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>
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of
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Technologies Ltd., Finland)&= EI & 53 FE9 &4 A% AIFiEE
A #(TEWL, Transepidermal Water Loss)S #7138t 71712 AAA QA R
oAl AX ALY dFEZ YA F] FE FHo] MASA|RE IR Ay 7V

Sol £4HW 5B £l F7A H S Fohu T,

4
93) EF 9 R AFAFAE (2023). AAH-EAH AR A4 (TR-R23-0059-1). p. 15.
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Table 17. Test Subject Characteristics Survey Results.

= Ba ega & ¥ () H] (%)
ek 7 22 22 100.0%
20t 1 4.5%

30t 1 4.5%

Lol 40t 22 7 31.8%
50t 11 50.0%

60 2 9.1%

2173 14 63.6%

1L 92 4 99 3 13.6%
3] ReRg] %3 0 0.0%
=3 5 22.7%

A A4 1 4.5%

;':;i] 2173 22 14 63.6%
T 4 7 31.8%
s 2 9.1%

3. 374 RE 22 16 72.7%
of =& 4 18.2%

FEHE 0 0.0%

4. = %A nE 22 20 90.9%
k. 2 9.1%

=58 0 0.0%

5. FEF BE 22 15 68.2%
Az 7 31.8%

HEA 2 9.1%

6. A nE 22 19 86.4%
i 1 4.5%

o5 6 27.3%

7. 97 A nE 22 16 72.7%
% 0 0.0%

kg 3 13.6%

8. mleolad F 1-3%] 99 11 50.0%
34 F 4~63] 6 27.3%
Wkl 2 9.1%

o 1412 Rk 3 13.6%

9. ofo) & 4 1-347 22 14 63.6%
o 312 o 5 22.7%

o 5A1ZF vt 1 4.5%

10. AN L 5843 22 20 90.9%
o 8AIRE o] F 1 4.5%

11. 3= A= o 99 0 0.0%
A oty e 22 100.0%
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495 3
Azo] AARS AL %2 Tad

=
=0 o]E Ay i <EA(Transepidermal Water Loss, TEWL)& Aol gkar &t
0%, TEWL2 IR E F3lA di7] Fo=2 S8 2 e =

P
T
< Fick's first lawel &4F 5 o

ZAFoEH BATE AR FE £
oste] WREEE MAUE FE FES AT Ao Fne] gy 7
S BASI] 8 b 2y AeEE ARA A wo T, wrekA AY

of g8 Aol s5tH AFomnE WrgUe] §A9 FAo] o 3
=2 =g HEAE FA] 95t TEWLES 23Fo2A 3o

5 A3 1A st e 54 A <Figure 283 o] Q%%

= 30.00 * —B— f=aeas E 20.00 e on

£ et Qe

0 oo *% %

= 24.00 — 2 —

2 2 10.00 -

- = *kk

n‘ w 1

2 18.00 8

g g 000

(1] (1]

2 12,00 E

© ©

£ * E

g 5 -10.00 -]

T 6.00 ok 2

2 2

o c

g g

F 0.0 — — —_ F 20001 — — — —
S A A uN AR s AUHE 13 Ag = ShLE A3 S/akE N3 R ATHE 15 A S/t X3 3

Figure 28. Comparative Graph of TEWL Changes Before and After Chemical
Stimulation. (*p < .05, **p < .01, ***p < .001)

95) ol =&, AElA (1999). ¥R o] o|s). FFyEFE I =), K1), p. 12.
96) Fluhr J. W., Feingold, K. R., Elias, P. M. (2006). op. cit.
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(Table 18> R ™ 3}8t4 A= Fo nlwste] APAFES 13 AHES A
& TEWL(g/m2h)o] s}sta 245 2 $19.21+8.44004 APAF A8 &
10.94+355% #Haskes AC 2 Uehg BAFCE Fon|d ¥EE HoF

RAA T 2T A$ 3ehd A= A 14.10+8.11, 348 A= 3 20.32+8.72,
AEE AR B2 79 18.17+5.959] FAE Yepgozn FAHOR {9
mg zel7t fle AL sk =3, TEWLO] 19.21+8.44914 10.94+3.55
2 7ZFAF A @70l 20.32+8.7200 4 18.17+5.952 7HAF xR TEWL
o] Aol FousHA &L S AT F AAEd olE T AFo]

sj5ge gxel FAH AT e o BEsGoy 1 A}

Bl EbY K(Vitamin K)¢} == 29 o] E(Sucralfate)e] E#¢1A 4F A& 5
ol old AR DA & glo] AT Hwol o Fsh Aglo] Was)

Table 18. Vapometer TEWL Measurement Results.

N=22(No. 01~22), (Mean=+Standard deviation)

o A, NdE A, 0EE
g AR mreenn Avsredy
(g/m2h) (g/m2h)
s A A= A 14.12+7.59 14.10+8.11
selA A= B 19.21+8.44 20.32+8.72
NEAE 15 A1 g & 10.94+3.55 18.17+5.95
FUnlw  3sHE 2= A oy 3388 A5 & <0.001 <0.001
FolBtE  sskd A= 3 um] APAIE 18] AR B <0.001 0.256
S A2 % o] ARAE 15] AL ¥ 75.69% ol < ¢l 2
ARe  BEA A= 3 100% 712 ohHl . -
ANAAE 18 e & 175.69% N F =
WL s BHAATF 0.018
frofehe? " NBAE 18] A 5 <0.001
A zT tH AP 541.08%
=T 100%71% el AP 641.08%

D Significant probability, Wilcoxonsigned rank test(p < .05, comparison to initial value).
2 Significant probability, Wilcoxonsigned rank test(p < .05, comparison between groups).
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f
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97) AuH (2015). AZ1EUHE H4H 2 AREEs AR 2D FRge deel uxE A
AR BRSPS, D, 33,
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H

Figure 29. Skin(calming, barrier) Image Against Chemical Irritation Using Antera 3D.

N@Z23 (Table 192014 Webd 2" gstza A5 Fof nluste] AlY
T2 AFAE 13 A8 F(20.40+2.83) RN F277t 387 A=57

(22.09£3.16)3 vlw3dle] Fo3tA FAastdoud, xS Fondk o)z}

Atk w3, <Figure 3007 o] AlPto] URTHET IR EHoy
(Redness average) A& o] fouslA & Aog FAHUY
* k%
27.00 7 —B— "z a2 6.00 —
* —A— control [ == ne2s
B control
K 24.00 - Hk s
& y 3.00
© ©
] &
¢ 21.00 : »
2 a i
g g
g < 0.00 - —
2 | I
T 18.00 &
*
-4
15.00 — — —————— 3,00 _
speby x5 SN A2 = AIEHE 15 Ag = e = NEHE 13 A2 2/o1aH A2 =

Figure 30. Comparative Graph of Redness Reduction Changes Before and After
Chemical Stimulation. (*p < .05, **p < .01, ***p < .001)
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Table 19. Antera 3D Skin Redness Analysis Results.

N=22 (No. 01~22), (Mean=Standard deviation)
ax, wAax At ARE A, dEd

A R F&7] g7 FL7]
(Redness Aversge) (Redness Aversge)

satd A= A 18.38+2.88 18.17+2.65

etz A= B 22.09+3.16 20.99+2.72

AldAEF 13 AL S & 20.40£2.83 20.96+2371

FUrn &8 A5 A g 3Ed A5 & < 0.001 < 0.001
fojgks! etz AT F AGAE 18 g ¥ < 0.001 0.829
A 3}8}4] _X}% % Al?j.%ﬂw 13] A8 = 8.24% A=
g A= & 100% UlH] 108.24% NSl
7 R 33tz A5 ¥ 0.009
frojekE? ANFAE 13] AHS < 0.001
s hxd oy AT 91.76%
iz 100% 71% iyl AET 191.76%

U Significant probability, Wilcoxonsigned rank test(p < .05, comparison to initial value).
2 Significant probability, Wilcoxonsigned rank test(p < .05, comparison between groups).
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ATl AHEE AFo] B7] gste] o aFaEAE FASI] st A
FAF AHE AT Fo i W R o] Ru(mi) WStE ZAHI}ASH A
AT A P@AF A A Bt 13] ARE Fo wE B9 Ea(mid)7t
o)m|alA ZHadts Aoz Ueh

<Table 20>3 <Figure 31>ell4 HoAA = A o] APAF AL A
1.89+1.89 micll Al AFE 13 A& F 155+1.73 miZ A FAEFE A& A oy
22.12% MAEH= Az glgd wgt &7 &3 a3t A= A2 B
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AAGT. &, AF 5SS BYstd =27 2 SA3FE 24T 9

gt A FolFERAA FAO wrek FF AV LS Fo Aol
AgE ATl 7] $sel] EHYF YEAE Bk WA B Pas)

Table 20. Volume Analysis Results of Antera 3D.

N=22 (No. 01~22), (Mean=Standard deviation)

SR, FAAR "
A3 3] Gui)
ABAE A A 1.89-+1.89
ARQAE 18 A8 F 1.55+1.73

FOlE  APAE AS A U 18 g F < 0.001
gag  HHAAT FAYAE 1 Ae § 22.12%
st A3 100 ool ARAE 18] A8 122.12%

U Significant probability, Wilcoxon signed rank test. (p < .001)

A E AS T
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< 4.00 - °
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AIEHE A T 12| At

ot

Figure 31. Comparison Graph of Swelling Reduction Before and After Chemical
Stimulation and Swelling Images of Antera 3D. (*p < .05, **p < .01, ***p < .001)

98) A ZEojoFE oA A (2018), op. cit., p. 58.
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Table 21. Test Subject Skin Adverse Reaction Evaluation Results.

N=22(No.01~22)
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#3837, 374), pp. 297-301.
A, 4, o), AR, AT, AT, 4T, AL, oy, HAAZ

1017-1026.
AulA (2015). A7 EvE A D AR =27 ALE 2 AR H W3t v
A= 8 H=b/gu BAE P =, p. 33.
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ABSTRACT

Research on microneedle-based drug delivery system for
simultaneous transdermal delivery of fat-soluble and

water-soluble active ingredients

Na-Young Kwak
Department of Beauty Industry

Graduate School of Sungshin University

Active ingredients delivered to the skin using cosmetics can be broadly
divided into two types: fat-soluble using lipid ingredients and water-soluble
using hydrophilic ingredients. Fat-soluble has advantages such as
moisturizing, retaining moisture, and protecting the skin, but it causes
discomfort such as heavy texture and skin irritation depending on the
user’s skin condition. Water-soluble has the advantage of being less
irritating to the skin, being stable, and being easy to absorb, but it is
difficult to deliver drugs. There are disadvantages such as limitations and
low durability.

However, when cosmetics composed of two ingredients with different
physical properties are applied simultaneously, layer separation and
repulsive force due to the difference in density cause degradation of the
active ingredient and poor transdermal delivery rate. It is difficult to utilize

the strengths you have at the same time.
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In this study, the Dissolving Microneedle Channeling System (DMCS) and
Microneedle-Like Particles (MLP) were used as a method to simultaneously
deliver active ingredients with different properties to the transdermal area.
This branch seeks to overcome limitations and explore application value
and potential possibilities in cosmetics.

In this study, we propose a dual-function simultaneous application system
to combine the advantages of oil-soluble and water-soluble cosmetics by
applying KS serum and CS serum with different physical properties and to
overcome limitations caused by differences in physical properties in TP
formulations. System research on new simultaneous application suggests the
possibility of simultaneous application of active ingredients that are used
separately due to differences in physical properties, and is significant in
that it is the first step toward a new type of active ingredient delivery

system.
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