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AR BE(7.6%M e A Gepter, 8Rd-HP-p-CD-2] 2%o] THRH 29(0.05% RA T 425
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Abstract: Retinaldehyde (RA), vitamin A derivative, is an intermediate between retinol and retinoic acid and has an excellent
wrinkle improving effect. In this study, Drug-in-cyclodextrin-in-liposome (DCL) was used to enhance the stability and
skin penetration of RA. The complex of RA and hydroxypropyl-beta-cyclodextrin (HP-B-CD) was prepared by the
freeze-drying method, and the presence or absence of inclusion of retinal was confirmed by UV-Vis spectrometer, FT-IR
and SEM images. RA was captured in HP-B-CD about 95.6% on 1 : 15 (w/w). The retinal-HP-B-CD complex was encapsulated
in liposomes using a homomixer and microfluidizer, with an average particle size of 215 + 4.2 nm and a zeta potential
of -31.2 = 0.5 mv. In the evaluation of the degradation stability of RA, degradation rate of RA-HP-B-CD-liposomes in
water was 1.8% higher than RA-liposome (5.8%), RA-HP-B-CD complex (9.7%) and RA alone (37.6%). RA cream (0.05%
RA) including RA-HP-B-CD-liposomes was prepared for clinical test with wrinkle-improving efficacy and skin dermis
denseness evaluated for 2 or 4 weeks. RA cream showed a significant wrinkle improving effect without skin irritation.
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In conclusion, it was confirmed that the double stabilization technology using the DCL system contributes to the effect
of improving skin wrinkles by increasing the stabilization of retinal.

Keywords: retinoids, retinaldehyde, cyclodextrin, liposome, anti-aging
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Figure 1. Chemical structure of retinoids.
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Figure 2. Drug-in-cyclodextrin-in-liposome (DCL) technology.
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2.4, Fourier Transform Infrared (FT—IR) £-2HH

A, HP-3-CD % ElY-HP-3-CD E3HAl= FT-IR
(Nexus Nicolet FT-IR, Thermo Scientific, Idstein, Germany)=
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2.5. Scanning Electron Microscopy (SEM) O|O|X| £

g o] HP-B-CDof & 2w =A] 2klsk] fial
Field-emission scanning electron microscopy (FE-SEM, Inspect
F, FEI Corporation, USA)C.& QA= ZJslgir). AxE
ANEE T LFH| &2 o 7REgolzZo] =37
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RsO] ARl THRE 0% ol LEhtom, HP-BCD
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o Akt @Elere] 71 ehaalio] HP-RCD 2 7] 5
ozt HejolckFigme 3). AThHOR 2R HAjake 7
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o} HP-B-CDE| gFgo] ©f Wol Bagh Zlos Abrsrt
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o= thFigure 4). o]= HEYe] 7I125A7|9] =4
A7F HP-BCD oJHo]] EAfsh= Slo] =EA7|(-0H)} 4
2> Agsto] 9art o)sE AoR AbmEh24]. EAWS
o] 23 AHE ERlsk] S8 o EA4S X3sich
EY-HP-3-CD E3HA9] ] S8 (hm) + EEY
Hr} @& o g o]5%|9] ©1(390.8 nm -> 371.1 nm), HP-3
-CD P2 U] 249kt SEM ofu|z] EAoflx] e
o2 ZF AREE FEiE H9aL HP-BCD:= s 3
BS ESCKFigure 5). “Leju; H3AMSQ] RA-HP-3-CD=
HP-3-CD&} 543t 5 FEi7l ettt ol et
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Interaction

Figure 3. Theoretical inclusion form of RA-HP-4-CD complex.
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Figure 4. Fourier transform-infrared (FT-IR) spectra. (A) HP-B-CD,
(B) Retinal, (C) RA-HP-B-CD complex.

Table 1. Entrapment Efficiency of Retinaldehyde with Different Ratios of RA-HP-B-CD Complex

#1 #3 #4 #5
. RA (g 1 1 1 1
Ingredients
HP-B-CD (g) 1 5 10 15
Solution 50% Ethanol to 100 to 100 to 100 to 100 to 100
Entrapment efficiency (%) 42 £33 10.1 + 3.5 48 + 3.2 912 + 5.1 95.6 + 3.5

J. Soc. Cosmet. Sci. Korea, Vol. 48, No. 1, 2022
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HP-BCDo| Ziislo] euiele] S4e Alba,  HP-B
CD2] Exo] Ut A0 ARREIL S, dsiga =
RS Boll HAF HS uf SRiehe Bo HakwA) o
1 sEple] o it Jlelergt, MRS WAnk 2
of) B4 ST Figwe 6). o] ANES Bl HPAsE
Bigto] HP-BCD W& 9hds] 4 wolee Skl 4
slglom o2 24 mAoR AR

Figure 5. Scanning electron microscope (SEM) image. (A) HP-3-
CD, (B) Retinal, (C) RA-HP-B-CD complex.

Figure 6. Solubility of retinal in water. (A) Retinal, (B) RA-HP-
B-CD complex.

3.2, Y EIZRA)-HP—-B—CD—-2|ZZE2| EXI
321 2=E EF & ordY

RA-HP-B-CD-2|32E2 Alsh7| ffalf 2|l gt
oS o] 24 £ 2405 SRISHITE EdAms e} @l
AJEIQ] HIL 1 : 1 ~ 4 (Ww)E 2Eslo] gxZ #5-15
B #5425 Axsiitk(Table 2). 2EFY] A V)=
2152 ~ 362.4 nm, AEREZEA 2520]4 351 mvE UE}
whom, YAE o] ASeE 22| YR AX=
S YERtE =3 A S5 U] ke
EQMAWS-1-2 Alef 2HAEE 25 mvE A1 430 mv
st wol tfZ HaAlEel vls P 4] 29k
t}. RA- HP-3-CD E3A ot eAe Hlgo] 1:3 2 1: 4
Q1 E5AMs-3, #5-47} QPgA o= Ueyith e 1 o]
ol HNES 71kl A ALt R gollA] AR

Aol Lehie:

322 2lEEe XSS

£ BE WA, RAHPBCD-EES HAE
Fapol olAps duet B4 o] Foon, B3
A #5404 AR mYERO] 6% 74 A ek
tiTable 2). o) oA el 2e|Bo] AolFEEAE
W JEAgSte] elnEe] ¥ PALES mekrrkn
orelA Qlchas]. olo] RAHP-BCD-2|m th] el
2 TRl ~ 15%)S 2AGI] TEEHSA1EE] #5442
Asha et EAEEL H7H5IcKTable 3). RAHP-
BCD-EEE] THE ZALHE ol WordsE o
Ae] =77k A, el = dgo] 71k S,

Table 2. Formula for RA-HP-$-CD-Liposome with Different Complex Conditions

#5-1 #5-2 #5-3 #5-4
Complex #5 : Lecithin (w/w) 1:1 1:2 1:3 1:4
Particle Size (nm) 3624 + 15.1 266.4 + 10.6 2355 + 52 2152 + 42
Zeta potential (mv) -252 + 82 -26.0 £ 5.2 351 £ 14 332+ 1.5
Polydispersity index (PDI) 0.55 = 0.10 0.42 £ 0.08 0.33 + 0.04 0.23 + 0.05
Encapsulation efficiency (%) 333 £ 6.1 362 +22 56.1 £ 4.5 652 + 32
Stability (25 °C, 4 weeks) X X (0] (0]

Table 3. Formula for RA-HP-$-CD-Liposome wiht Different Cholesterol Ratios

#5-4-1 #5-4-2 #5-4-3 #5-4-4
Cholesterol ratio (%) in RA-HP-B-CD-Liposome(w/w) 1 3 5 10
Encapsulation efficiency (%0) 71.1 £ 3.5 772 £ 2.1 793 £ 22 812 £ 35

ekl el ), A48 Al 1 &, 2022
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SD, p < 0.05, "p < 0.01, compared with retinal only.
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=o)| thall 22k 7.93%, 7.54% 5.07%, 6.01%, 6.81% 10.81%
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Figure 8. Effect of the test product on dermis denseness.

*N; trial subject number

Glabellas Forehead Neck Crows feet Perioral Nasolabial folds
(AU) (AU) (AU) (AU) (mm) (mm)
DO 0.063 + 0.027  0.053 + 0.018  11.872 + 3.001 14472 + 3.753  0.044 + 0.012  0.037 + 0.011
D14 0.058 + 0.027  0.049 £ 0.017 11270 + 2.828 13.602 + 3.293  0.041 + 0.012  0.033 + 0.010
ADO0-D14, % 7.937 7.547 5.071 6.012 6.818 10.811

*arbitrary unit (A.U)
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