Journal of Life Science 2021 Vol. 31. No. 11. 1004~1009

ISSN (Online) 2287 —3406
DOl : https://doi.org/10.5352/JL5.2021.31.11.1004

A Study of the Transdermal Permeation of Lotion Formulations Containing
Angelica gigas Nakai Extracts in Franz Diffusion Cells

Kang Min Kim*

Department of Pharmaceutical Science and Technology, Kyungsung University, Busan 48434, Korea
Received August 23, 2021 /Revised October 21, 2021 /Accepted October 22, 2021

Angelica gigns Nakai (AGN) has been used in Korean herbal medicine for various pharmacological ac-
tivities, such as to create antioxidant and skin whitening effects. Decursin and decursinol angelate of
AGN extracts can be used as potential active drugs and cosmetic ingredients. This study investigated
the possibility of topical delivery of AGN extracts using a manufactured emulsion system. Lotion was
formulated by using Tefose® and paraffin for the oil phase, Kolliphor RH 40 for the surfactant and
solubilizing agent—which showed high solubility in water (0.82 mg/ml)—and a water phase with a
carbomer. In vitro skin permeation of decursin and decursinol angelate was determined using a
Strat-M® membrane in Franz diffusion cells. Lotion samples as the experimental group (248.08+19.72
ug/cm’) significantly increased the permeation of decursin and decursinol angelate for up to 24 hr
compared to the control group (119.18+19.23 ug/cm’). The permeability was also characterized by the
flux (penetration rates) and Kp (permeability coefficient) values. The experimental group (17.20+1.23
ug/h/cm’ and 5.73+1.39 cm/h*10”) had higher flux and Kp than the control group (8.22+1.24 ug/
h/cm” and 2.74+0.51 cm/ h*lO'a). Lotion with decursin and decursinol angelate of AGN extracts could
be used for the topical application of drug and cosmetic products.
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Table 1. Solubility of decursin and decursinol angelate in vari-
ous vehicles at 32C

Vehicles Solubility (mg/ml)
Kolliphor RH40 0.819+0.14
Gelucire 48/16 0.664+0.15
Soluplus 0.659+0.11
Sodium lauryl sulfate 0.529+0.08
Kolliphor EL 0.374+0.05
Labrasol 0.242+0.04
Tween 20 0.238+0.05
Tween 80 0.194+0.06
B-cyclodextrin 0.105+0.02
Compritol 888 0.054+0.01
Gelucire 48/16 0.053+0.01
Transcutol HP 0.034+0.01
Poloxamer 188 0.017+0.01
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Table 2. Octanol/water partition coefficient of decursin and decursinol angelate
Concentration (mg/ml)
Substance Pow Log Pow
Water Octanol
Decursin and decusinol angelate 0.008+0.001 8.064+0.112 1,008+112 3.00
& B A% (decursin)g dAA & A # o] E (decursinol ange- ARG AR &, T3 SHUAZ AEH F2 o] (kol-
late)o} &l B2l E 3 =4 AP ATl wE I RF liphor) RH 409l 7]o]3 Aoz AZHAn. ZgEof(kolli-
FEIJTE EAAT. Ao B2 v A4l (decursin)g ] phor) RH 402 %144-31 4 ¥ 2 (Hydrophile-Lipophile
AXNE ¢AH o] E(decursinol angelate)e] ¥ I F =37 Balance) #t°] F 141622 o/w {3t (emulsion) Ao 2§
(Strat-M” membrane) 53 2 F3FL Fig. 1 ¢ Table st AAY F4E 2T £ SAAZ o dHTH21]. w
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ug/cm’ol v, Al @ o] thzFol wa) o 2u) ¥ F3F = W REHEE Flux (ug/hr/cm’)%t A& 4= Kp (em/hr)
Uehd Aoz gelstditt. izl = §af 2z %’iob- o= yetol &9 & o n 22, 23] FHEEE HERY
tl A Al (decursin) 3 A A& HAH o] E(decursinol ange- £ Flux (ug/hr/cm’)E BANT 4T A7 Yol 5 53}
late)7} AIPE 2 F37} o] FojA = A o® Hoke W) log P 3 ARY oz AN 5 glon 1’41&%% 8.22+1.24
o] 3¢l A& ket W FEAAZT FHrt L HEA §lolx ug/hr/ em’3} A7 17.20+1.23 ug/hr/c 02 YT

gol% He gk Aow G, tx7e AR ung 5 Wle] AWl o 2IHE T Be Ao HAHYT,

(1]¢] Ao} thrlste] FofaF thul 12417kl A 9] 2 Fo] F3A A K, (em/hr)= Flux gkl Al %@_«l 27 ¥% @<

£ FANGT oS FERU JF AQOE A e 4OE 2 B ¥ 1§ £} S4S vy gaTe

ANgol A4d B4 527} Fol Fdgo] A4 Ueld Ao 274+ 051 cm/hr*10° o], A& 573+1.39 em/hr*10°2.

Z AZEY 24 Aol MY B B3} 2713 A 2A Z gz g Aol o 2 Ak 52 FAEAS 7R

300 4 —a—Control group —a—Experimental group
~ 250 1 J

£k 1

5

3 2 200 A

2

s 5

8 § 150 -

i

s Fig. 1. Cumulative amount of decursin and de-

= § 100 4 cursinol anglate permeated through the

£ = Strat-M® Membrane from lotion formula-

© g 50 - tion included Angelica gigns Nakai ex-
tracts (experiment group) and Angelica
gigns Nakai extracts in water (control

0 ' : ' ' y ' T : \ group). Each value is the mean £ S.D. (n
0 2 4 6 8§ 10 12 14 16 18 20 22 24 >3).
Time (hr) n

Table 3. Cumulative amount of Strat-M® membrane-permeated decursin and decursinol angelate

ug/cm’ 1 hr 2 hr 4 hr 6 hr 8 hr 10 hr 24 hr

Control group Mean 18.48 39.47 70.21 92.80 95.26 99.92 119.18
SD. 5.62 14.81 17.80 23.42 20.75 17.17 19.23

Experimental group Mean 33.43 53.16 14351 176.75 196.26 231.42 248.08
SD. 9.08 11.96 17.66 8.18 7.26 29.92 19.72
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Ao 2 I3 H th(Table 4). Marzulli 5[24]9 w2} Kp #t<
o] &3t T“+ AEE GAstAs W dxe 2 AFTe
Moderate Aol AT SINHZAE o] &3 ZHA YA

E
e
ohdpo

gld & AT (Fig 2). 24 W dA
(decursm) ‘3—! Eﬂ 7 /\]% et d o] E(decursinol angelate)?]

3t 27 136.11+11.59 ug/cm’? AT
% 3643 +857 ug/g Z AP 2T gl 953 @
AFFE e, £ Aol A b A2 (decursin) 2 H A
A& QHAH o] E(decursinol angelate)= &7 9 AdT B

FolA 27)1%E §471 o) fo] Htk EF, 1047} 0| FHE
T Al Al weh fREgFe] EAE AW FEI
Mg Aoz fod

% AFdAE FdA F2E T FAEY dAN (decur-
HAA & A g o] E(decursinol angelate)s ©] &3]
&= S7H7} 0]‘!‘01;(]‘_ S E2AE dAste] 2HAY

Xﬂiﬁ}l v 5 F3s —7} a o tjste] el AFYst
ﬁxﬂdoﬂfﬂ o 20 2 M RFEHES AT &
ol oA o] EHE 7HA = wlA (decursing 2 U
QH ¥ o] E (decursinol angelate)E ©] &3t 7 3 A

Table 4. Permeability rates and coefficients of permeated decursin
and decursinol angelate following the exposure of Strat-
M® membrane

Group Flux (ug/hr/cm’) K, (cm/hr*107)
Control 8.22+1.24 2.74%0.51
Experimental 17.20+1.23 5.73+1.39
All values are mean +SD (n>3).
w0
ElG
b
1072 |-
-
— =
g 2
5
?U E «—Expenmental group
E =] <+—Control group+
3 10— S
__)E_
=
e z
= 3
2 105 °
5 x
a >z
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105 ik
.
>
2z
[=]
107 E @
w\f

Fig. 2. The permeability coefficient (Kp) of control and experi-
mental groups through Strat-M® membrane.
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