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#1 7FANVB AT NVE (REBXUTE /E) O ECsHE

&%%%E ECso 1@: [mM]

BBP 0.17
MBeP 4.50
DBP 0.13

MBuP 5.50
DEHP 1.20
MEHP 0.56
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Permeationtest

Skin permeability Toxicity assessment methods

No partition to skin Noneed

Skin dlsp951txon but. Skin irritation

no systemic absorption

Skin disposition and Skin imritation and
systemic absorption blood concentration

" Systemic
absorption

Fig. 1 Relationship of skin permeability and toxicity assessment methods

Table 1 Classification of chemicals in the transdermal tocixity assessment against skin exposure

Type Permeability coefficient Skin conc. Blood conc.

A <<1.0 X 109 Extremely low Not detected
B <=1.0 X 10° High Extremely low
C >1.0 X 10° High High
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Table 2 HPLC system

VAT Ay ba—F— CBM-20A (BEEUERT, W&, BAR)

HERL = h LC-20AD (B EELERT)
el NG SIL-20AC (BERERT)
HTEA—T CTO-20AC  (BuBu{ERn)
UVik s SPD-20AC (SR BHERT)
fEHTY 7 b LCsolution  (E¥B/ERT)

Table 3 HPLC condition for determination of dibutyl phthalate and monobutyl phthalate

BT A Inertsil C8-3 5 uym 4.6 X 250 mm (P —x VP A = A, BHE, BA)
BEH Acetnitrile: 0.5% phosphoric acid = 8: 2

MR 254 nm

B 1.0 mL/min

B MREE 40°C

AR 20 uL

NIEE#EYE  n-Hexyl 4-hydroxybenzoate
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Hairless rat abdominal skin
(Intact or stripped skin) Sampling port

Stirring bar

Magnetic stirrer

Donor phase Water jacket (32°C)
(Epidermal side)

Receiver phase
(Dermal side)

Fig. 2 Set-up of side-by-side diffusion cell for skin permeation experiment

] § Det.A Chi
20
| Monobutyl phthalate
o
15+ §
LS.
10
Dibutyl phthalate
55 o
U_: J\,_‘\/_ T o L‘ T AW
e T v T ¥ AL AL B AL A B L AL DL B
0 1 2 3 4 5 6 7 8
min

Fig. 3 Chromatogram of di-n-butylphthalate and monobutylphthalate
determination used by HPLC
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Fig. 4 Time course of concentration ratio of dibutyl phthalate (a, closed
symbols) and monobutyl phthalate (b, open symbols) in skin homogenate with
®,0 or without DFP A,A. Each value shows the mean + S.D.(n = 3).
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Fig. 5 Time course of decrease of dibutyl
phthalate; A and increase of monobutyl
phthalate as coproducts; A. Each value
shows the mean + S.D.(n = 3).
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Fig. 6 Time course of cumulative amount of dibutyl phthalate (a) or monobutyl
phthalate (b) after applied dibutyl phthalate through hairless rat intact (closed
symbols) or stripped skin (open symbols) with DFP; ’, < or without DFP; o
O. Each value shows the mean + S.D.(n = 3).

Skin con. (pM)
[ [ 53 ] e w o+ £
(% [=3 w o %) [=3 w

—
<

w

J]

Intact skin,
PBS

Stripped skin,
PBS

Intact skin, Stripped skin,

DFEP DFP

Fig. 7 Skin conc. of dibutyl phthalate

(closed column) or monobutyl phthalate

(open column) after applied dibutyl

phthalate.

mean + S.D.(n = 3).
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