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Abstract

Evaluation of skin permeation for topically applied substances is very important for
estimation of their efficacy and safety. Generally, skin permeation of substances is obeyed
to the Fick’s second law of diffusion and the flux of topically applied substances is related to
concentration gradient across the skin barrier. However, volatile substances might not be
simply obeyed to the Fick’s second law of diffusion due to decreasing the concentration by
evaporation. There are few reports on the simultaneously evaluation of skin permeation
and evaporation of volatile substances from vehicle. In the present study, four fragrances
with different vapor pressures were used and jojoba oil, which is often used in aromatherapy,
was selected as a carrier. Furthermore, olive oil, ethanol and purified water were selected
as the comparisons to jojoba oil. The relationship of physicochemical properties of
fragrances with onto their alternative skin membrane permeation was investigated using skin
permeation and evaporation experiments. From these results, membrane permeation of

fragrances from jojoba and olive oils were lower than that from purified water.
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*2 FEMOWEYLFERIRHE

*

m.p. b.p. SP
Carrier
[°C] [°C] [(J/em?)'?]
Jojoba oil 6.8-7 398 19.25
Olive oil 0-6 300 16.13
Ethanol -114 78 2243
Water 0 100 4795

16

* Fedor’s solubility parameter



# 3 HPLC EE&5M: (Eugenol, Cinnamaldehyde, Thymol)

Detection UV 270 nm
0.1% phosphoric acid : acetonitrile = 55 : 45 (CA, EU)

Mobile phase
0.1% phosphoric acid : acetonitrile =45 : 55 (TH)
Column Lichrospher® 100 RP-18e (4 nm*250mm)
Methyl paraben (CA)
Internal standard Ethyl paraben (EU)
Butyl paraben (TH)
Flow rate 1.0 mL/min
Injection volume 20 uL
Column temp. 40°C
# 4 GC EESRM (1, 8-Cineole)
Detection FID
Carrier gas N»
HP-INNOWAX (length 30 mxinternal diameter 0.32 mm, film
Column
0.50pm)
Internal standard Ethyl benzoate
Flow rate 5.11 mL/min
Injection volume 3 uL (CO)
Pressure 200 kPa
Sprit ratio 1:30(CO)
Column temp. 80°C (2 min), 30°C /min heat-up, 200°C (2 min)
Detector temp. 280°C (CO)
Injection port temp. 280°C (CO)
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#5  BERG OV 32— fEEENE
EU (cm/s) CA (cm/s) TH (cm/s) CO (cm/s)
R AT AL (1.1£0.13)x10°  (1.6+0.06) x10°  (2.2+0.03)x10” (2.10.03)x107
FV—FF A (621058 x107  (52£0.56)x107  (2.2%+0.29) x10” (2.1£0.16) x10~
TH ) —)b (1.3£0.01)x10°  (22%0.02)x10°  (8.0+0.05) x10~ (7.2+0.01) x10~
7K (3.4+0.02) x10°  (44+0.18)x10°  (1.5+0.02) x10°® (1.3£0.001) x10°°

CA : Cinnamaldehyde , EU: Eugenol, TH: Thymol, CO:1, 8-Cineole
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K6 VU a—VRROFRRKTIRE

IR EEHREL (mg/g)

Hbf
EU CA TH CO
RIRNFA IV 0.65+0.35 0.95+0.15 0.68+0.15 0.89+0.05
FV—=TF AN 0.61+£0.30 0.59+0.11 0.57+0.18 0.85+0.06
K 6.29+1.79 4.71+0.77 5.71£2.02 4.50+0.56
=X /) =) 0.87+0.20 0.97+0.22 1.91+£0.72 3.08+0.72

CA : Cinnamaldehyde , EU: Eugenol, TH: Thymol, CO:1, 8-Cineole

Each value shows the meantS.E. (n=3).
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Hot plate (32°C)

1 EFpRtofEsEMRARR
a) A, )T T AFX v v 7 )T TAF v IR
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Silicone stopper covered with

aluminum foil glass cap (closed system) Aluminum foil

Donor

compartment Silicone stopper

Receiver

compartment | Water jacket (32°C)

C > Magnetic stirrer bar
|

Synchronous motor

2 BREFE MR (O TR L DR E X
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a) Jojoba oil b) Olive oil

20 1 20T
T 15t T 1S5t
2 L
o an
= =
< 1.0 f s 10T
: :
g o5t X g o5
~ .
0 E 1 1 1 " ) 0 E 1 1 1 1 )
0 05 1.0 15 20 25 0 05 1.0 15 20 25
c) Water P, (mmHg) d) Ethanol P,(mmHg)
20 1 2.0
E LS T 15|
Q Q
) )
T 1.0 T 1.0
X X
505 505}
k. P ke $
0 1 1 1 1 ) 0 1 1 1 1 )
0 05 10 15 20 25 0 05 10 15 20 25
P, (mmHg) P,(mmHg)

3 fHAHEMDDOEEORKE (P EARBOEEE (flux,) DORILR

Symbol: o; CA, A\; EU, o; TH, x; CO. Each point represents the mean =+ S.E. (n = 4).
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a) Jojoba oil b) Olive oil
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Symbol: o; CA, A\; EU, o; TH, x; CO.
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a) Jojoba oil
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b) Olive oil
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Symbol:o; CA, A; EU, o; TH, x; CO. Each value shows the mean + S.E. (n=4)
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logP (cm/s for P)

a) Jojoba oil
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b) Olive oil
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Symbol:o; CA, A; EU, o; TH, x; CO. Each value shows the mean + S.E. (n=4)
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