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Abstract — Artemisiae Capillaris Herba is a dried aerial part of Asteraceae capillaris Thunb.(Compositae), which has been used
in Korean traditional medicine for the treatment of various diseases. It has a variety of pharmacological activities and has been
evaluated for potential as an active ingredient in cosmeceutical products. In the cosmetics industry, animal experiments is
besides the major concern of ethics, there are few more disadvantages of animal experimentation like demand of skilled man-
power, time consuming protocols and high cost. Therefore, various alternatives to animal experiments have been proposed. The
purpose of this study was to investigate the skin permeation characteristics of chlorogenic acid and dimethyleculetin, which are
constituent of Artemisiae Capillaris Herba by using Franz diffusion cell. As a result, skin permeability was characterized by
flux(penetration rates) and K (permeability coefficient) value, chlorogenic acid had lower flux and K, than dimethylesculetin.
According to the definitions of Marzulli, chlorogenic acid and dimethylesculetin would be classified as ‘Moderate’ and ‘Very
fast’ respectively. In conclusion, skin permeation characteristics of chlorogenic acid and dimethylesculetin were confirmed
through Franz diffusion cell, and suggests the direction of alternative method for skin permeation of natural compounds.
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Table I. Analytical condition of HPLC for chlorogenic acid
and dimethylesculetin

Parameter Condition
Column HECTOR C18 (4.6x300 mm, 5 pum)
Flow rate 1.0 ml/min
Injection volume 10 ul
UV detection 330 nm
Run time 70 min
Final time Flow rate Solvent
(min) (ml/min) A(%) B(%)
0 1.00 90 10
12 1.00 88 12
17 1.00 84 16
40 1.00 75 25
50 1.00 62 38
70 1.00 90 10
ASEE 2 0|8 =7 FH| - Hairless mouse full skin

(¢F 023 mm)> 471 $8l 75782 47 hairless mouseS
F)LENE Blo] @ (Korea)Z e 2 ot 157+ 2% 22
+3°C, F& 50+5%, BUF7] 12717 W o w@hej2 24

= ETARGAIA NN ARl - s|Aste] FollA] u -
A7HA o] BFE AEe v Fe AW 2 HS AlAs)
Atk &3 mH= 9} 20°CAlA RAsen wHAE
S At FEA S 9193] 9 521 (KM-2017-006)
5 Y= ATt

OfET =& A8 ¥ AEXMF Y - o785 =5
A% & Franz method®l] w2 static diffusion cell 3 Ef <]
Franz diffusion cell& ARE-ste] 183t th(Fig. 1A), (Fig.
1B). Franz diffusion cell &x]2] W72 10 mme|H, H&
3l hairless mouse full skin receptor chamber ¢]°l 3]
o A ZTE AR FoteF e Esdth 2 F donor
chambers z}8%& 9ol €8] Franz diffusion cell®] st

F-2loll= receptor fluid?! ethanol/water(1:1, v/v) 5 miE A

Fig. 1. A typical design example of a static type diffusion cell (A), Franz diffusion cell (B) and Hairless mouse full skin (C).
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Fig. 2. HPLC chromatograms of chlorogenic acid (1) and dimethylesculetin (2).
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Fig. 3. Calibration curve of chlorogenic acid (A) and dimethylesculetin (B) standard solution.
Table II. Calibration curve, linearity of chlorogenic acid and dimethylesculetin
Compounds Linear range (ug/ml) Linear regression equation R’
Chlorogenic acid 0.25~50 y = 114410x - 63458 0.9978
Dimethyl esculetin 0.25~50 y = 87686x - 40220 0.9981
Table III. The average content of chlorogenic acid and dimethylesculetin in HKP201 (n=4)

Compound 1 set 2 set 3 set 4 set Mean (mg/g) S.D (mg/g)
Chlorogenic acid 2.280 2210 2.330 2.363 2.296 0.067
Dimethylesculetin 0.658 0.644 0.689 0.693 0.671 0.024
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Fig. 4. HPLC Chromatogram of chlorogenic acid (1) and dimethylesculetin (2) in HKP201.
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Table IV. Amount of skin-permeated chlorogenic acid and dimethylesculetin

169

mg/g 0 hr 1 hr 2 hr 4 hr 7 hr 10 hr 24 hr
. . Mean ND ND ND ND ND 0.0009 0.0066
Chlorogenic acid
S.D ND ND ND ND ND 0.0005 0.0049
. ) Mean ND 0.0038 0.0115 0.0214 0.0237 0.0241 0.0208
Dimethyl esculetin
S.D ND 0.0014 0.0073 0.0078 0.0140 0.0114 0.0141
ND: not detected (n=4)
Table V. Cumulative amount of skin-permeated chlorogenic acid and dimethylesculetin
pg/em’ 0 hr 1 hr 2 hr 4 hr 7 hr 10 hr 24 hr
o Mean ND ND ND ND ND 430 42.74
Chlorogenic acid
S.D ND ND ND ND ND 3.87 31.48
. ) Mean ND 24.36 77.80 155.61 197.48 230.03 240.13
Dimethyl esculetin
S.D ND 8.77 46.13 55.61 98.50 97.34 130.37
ND: not detected (1#=4)
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Fig. 5. HPLC chromatogram of chlorogenic acid and dimethylesculetin permeated over time. The experimental group (A), the con-

trol group (B).
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Table VI. Permeability rates and coefficients of compounds
following the skin exposure of hairless mouse (n=4)

Flux (ug/hr¥em?’) K, (em/hr*107)
0.37+0.71 1.60+3.11
27.23+10.92 405.83£162.73

Values represent the mean+SD of four independent
measurements.
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Fig. 6. The permeability coefficient (K,) of test substances
through hairless mouse full skin.
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Fig. 7. HPLC chromatogram of residual quantity chlorogenic
acid and dimethylesculetin in skin of hairless mouse.
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Table VII. Analysis of residual quantity chlorogenic acid
and dimethylesculetin in skin of hairless mouse (n=4)

Area Residual
amount (pg/g)
Chlorogenic acid 2285 576
Dimethyl esculetin 143936 2.02
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