ARG NGBS & 72 DAL D
K& MG RE~DIER (B4 5 W5

KIRFEEIASE
s
HFOAR

H

Effects of unsaturated straight-chain fatty acid and its oxidized products on skin stratum
corneum were examined using rat skin permeation of drugs in in vitro and FT-IR method. We
investigated that the effects of pretreatments of high purity oleic acid and its oxidation products
on the permeations of indomethacin, as relatively lipophilic compound and 6-carboxyfluorescein
(6-CF),as hydrophilic compound through rat skins. The skin permeations of indomethacin and
6-CF were very low (duffusivity;2.3x 10-6 and 0.19 x 10 -6am* /h, respectively). Permeations of
indomethacin and 6-CF were significantly increased by prepreatment with oleic acid or its first
and second oxidation products.

The frequency of the asymmetric CH bond stretching absorbance (2919%m-1) on FT-IR spectra
of stratum corneum was shifted to higher wavenumber (7.5cm-1) by the treatment of high purity
oleic acid. Therefore, the perturbation increase of lipid domain in stratum corneum by oleic. acid
The degree of shift was decreased by first and second oxidized products of oleic acid. On the other
hand, the frequency of the o-helix NH deformation of amidell (1548cm-1) on FT-IR spectra of
stratum corneum was shifted to higher wavenumber (2cm-1) by the treatment of high purity oleic
acid. The shift significantly increased by first oxidized product with highest peroxide value
(85.7meq/kg). Therefore, keratin cell in stratum corneum should be affected by first oxidized

product with high peroxide value.
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Table 1 Peroxide values and carbony

Fatty acid

Cholesterol

Triglyceride

K

Intrinsic
protein

Minimal lipid Keratin
Ceramide

Route of Drug Permeation through Human Stratum Corneum'’
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values of oleic acids of various grades

peroxide value

carbonyl value (meq/kg)

(meq/kg) saturated unsaturated total

High Purified Olelc Acid

EO-99 ( 99.9% )a) (] 0.3 (] 0.3

E0-90 ( 90% )2) 0.1 0.8 0.1 0.9
Low Grade Olelc Acid

LL (60% )2) 1.7 6.9 0.9 7.8
Oxidized Olelc Acid

First Oxlidized P)

SO-L 48.7 20.0 5.4 25.4

SO-H 5.4 27.4 12.1 39.5

PO-L 47.5 30.5 1.8 32.3

PO-H 85.7 64.7 3.7 68.4

Second Oxidized ©)

SO-LR 0.6 23.5 0 23.5

SO-HR 0.4 46.9 1.5 48.3

a)pPurity of olelc acld( mol% )

b)0, bubbling( 100°C) treated high purity olelc acld(E0-99)
°)Heat( 200°C) treated flrst oxidized olelc acid



ABLFIRG NG 6 & = D BB (b K D BN B M~ o I T B R

Carbopol 1342 (1%w/w) (ZPG (12%w/w) B LT
EtOH(24%w/w) ZMA TR LIV A AT IcEY)
(0. 5mg/g) BRI, 7oe=T7kEMA
pH7. 0L 4 3 LIk DAM LT,

2-2 InVitro RIESARER

BELcVistar RifEPE S v s (k& 200-2508)
D R R B T = % TR AR A RIS IR TRl
(1EEL. ZOMARRKREKEXREL SO R
Wi, BYORESEBERICH W, BBKR
ICi13FranzREE 2L (3T°CHE A VY . 1 &
K4 22 VI3HPLCEE . 6-CRIZEERERIC KD E

'L,

2-3 FT-IR ICL B RHEBEB ORI

Ay F (KEH2kE) OESRBE LA
I AEES A\, BRIURERIAR T&E% L
B M) LAKR/EAEBEZFT-IR (Parkin
Elmer, 1720X) 2B WHAIZE LFT-IRZA X7 L %215
720 JiEIZIZHe : Nel — % — (0.633¢m) Z{EH
L. H4013400of & L. SfR4E2cn ' BEDH
100E], Z/&RTHIE L7,

30 Indomethacin
v
@
o
he}
)
=4
S
:
E
o
a
0 2 4 6 8
Time (h)
Fig.2

10

Permeatlion (%dose)

I BRBLUVEE

-1 EESAM

AAEA L A CEE(E0-99) LAEHIEE AT
AVAVEBEDA VR LYY E6-CFOREEBIC
FiZ4 28> VTR LT,
Fig 23 BAEA L 1 VB (E0-99) L5841k
fe1t L7cA L 4 VB (SO-L, SO-H, PO-L, PO-H)ic
EBA VA7V EGCFORIEEBRENRE
Tlice 1V EAS Y VORIEEBICE TSN
5 DRENRIE. E0-99< S0-H<PO-L<S0-L<
PO-HDJBICH W & @B SN /chty E0-99&
3% 1 IREEAL L7cA L A L EEDBBIRERN R DR
ICRABEIBDONISH -T2, 6-CFOREEB
ICBir 3 I o DREZRIE. PO-L<E0-99 <PO-
H<SO-H<SO-LDJIEIZE W & VBB SN,
E0-99 & 584 1 REE(L L7cA L 4 L EEDEBIRE
DROBUIZIEEZRBD SN - 1Dt BiL
BE DR T H 2S0-LD6-CF~DIRUUR H 2h R
DEWI EDRINT,

6-carboxyfluoresceln

8

2

4 6
Time (h)

10

Effects of pretreatments of oleic acids (0.2%) containing first oxidation

products on the permeations of indomethacin and 6-carboxyfluorescein through

rat skins.

O Control, High Purity Oleic Acid (@ EO0-99)

First Oxidized Oteic Acid (I SO-L,
Each point represents the mean = S.E.

B S0-H, A PO-L, A PO-H)
of 4 experiments.
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Effects of pretreatments of oleic acids (0.2%) containing first oxidation

products on the permeations of indomethacin and 6-carboxyfluorescein through

rat skins.

O Control, High Purity Oleic Acid (@ EO0-99)
First Oxidized Oleic Acid (OJ SO-L, BB SO-H, A PO-L, A PO-H)
Each point represents the mean = S.E. of 4 experiments.
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Fig.4 FT-IR spectra of stratum corneum of rabbit ear skins over the
range 400-3200cm™'
a) treatment with 0.2% high purity oleic acid (E0-99)
b) treatment with solvent (PG)
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Table 2 Effects of treatments with oleic acids and Azone on FT-IR frequency(cm ')

of N-H deformation of amidell from proteins and CH, asymmetric stretching
from lipids of stratum corneum of rabbit ear skins

N-H deformation(Protelns) CH2asymmetric(LIplds)
Frequency(Shlifting) Frequency(Shifting)
Control( PG) 1546.00:0.12 (0.00:0.12)b) 2918.00:0.40 (0.00:0.40)b)
High Purlty Olelc Acid
E0-99(0.2%) 1548.10:0.10 (2.10:0.10)a) 2925.50:0.33 (7.50:0.33)3)
First Oxidlzed Olelc Acid
S0-L(0.2%) 1547.40:0.27 (1.40:0.27)a) 2923.33:1.20 (5.33:1.20)2)
SO-H(0.2%) 1547.95:0.03 (1.95x0.03)a) 2921.68x0.61 (3.68:0.61)3)b)
PO-L(0.2%) 1547.55:0.71 (1.55:0.71)8) 2925.45:0.92 (7.45:0.92)3)
PO-H(0.2%) 1550.04:0.89 (4.04:0.59)8)b) 2924.54+1.30 (6.54:1.30)3)
Second Oxidized Oleic Acid
SO-LR(0.2%) 1548.35x0.22 (2.3520,22)3) 2926.95:0.15 (8.95:0.15)a)b)
SO-HR(0.2%) 1547.85:0.12 (1.85:0.12)8) 2924.45:0.66 (6.45:0.66)3)
AZONE(0.2%) 1553.83x0.23 (7.83:0.23)a)b) 2923.83:0.69 (5.83:0.69)3)
Shifting=frequency shifting from control( treatment with PG)

a)Signlficant in comparison with control ( p<0.05)
b)Significant in comparison with high purityolelc acid ( EO-99 ;0.2% ) ( p<0.05 )

Each

point represents the mean = S.E. of 4 experiments.
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Relationship between unsaturated carbonyl value of oleic

acids and CH, asymmetric stretching frequency (IR) of

stratum corneum of rabbit ear skins
O Control (PG), High Purity Oleic Acid (@ E0-99)
First Oxidized Oleic Acid ([J SO-L, B SO-H, A PO-L, A PO-H)
Each point represents the mean = S.E. of 4 experiments.
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Relationship between peroxide value of oleic acids and shifting

of N-H deformation frequency (IR) of stratum corneum of

rabbit ear skins
O Control (PG), High Purity Oleic Acid (@ ED-99)
First Oxidized Oleic Acid ((J SO-L, B SO-H, A PO-L, A PO-H)
Each point represents the mean = S.E. of 4 experiments.
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