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Phthalate is used in a wide range of consumer goods. It has been the subject of great public concern in recent
years. It has attracted the attention of extensive uses of this material and issues regarding its safety have been
raised. Phthalate is currently used through direct addition in cosmetic products and indirectly in fragrances. The
material is listed in the inventory of ingredients employed as a solvent and vehicle in fragrance and cosmetic
products, as well as a plasticizer, denaturant, and film former. In this study, using in vitro from Rat phthalate
3 types of skin permeation were studied using matrix such as ointment, cream and lotion in vitro. The absorp-
tion of phthalate diesters [Butyl benzyl Phthalate (BBP), dibutyl phthalate (DBP) and Diisobutyl Phthalate
(DIBP)] has been measured in vitro through rat skin. Epidermal membranes were set up in Franz diffusion cells
and their permeability to PBS measured to establish the integrity of the skin before the phthalate were applied
to the epidermal surface. Absorption rates for each phthalate ester were determined and permeability assess-
ment made to quantify any irreversible alterations in barrier function due to contact with the esters. Types of
phthalate in vitro experimental results on DBP > DIBP > BBP quickly appeared in the following order: skin
permeation was beneficial to the skin permeation small molecular weight, the difference in chemical structure,
such as hydrophilic, because with the partition coefficient and solubility mechanisms and passive diffusion to
increase the speed at which transmission is considered. As the esters became more lipophilic and less hydro-
philic, the rate of absorption was reduced.
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A &S 2 =E o]83 phthalateF+ Diisobutyl
Phthalate(DIBP), dibutyl phthalate(DBP) % butyl
benzyl PhthalateBBP)= SigmarAHdl S5 A|9kS ARS-
L=

A8 714 (matrix)2 ARS-H DYV (ointmentye
44 F7IA= AM-E= PEG 600(polyethylene glycol)
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Sigmar}Fe] phosphate buffered saline(sodium chloride
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Ao FrA] Az 7Ae s 4 dASHA F
ste] TR oln) I Fab Aol 283 7}
o] phthalate®] <2 Scott, NOAEL(No observable
adverse effect level)2]®19 = Ro] thal FAH=ZE
1715 mg/kg/day 2 Y2 855 mg/kg/daye] PEof
ek AAjeEe 712020 2 7hzte) A3a71A) 10.0 g9
0.2 g9] phthalate T=F 743l AHSIHT). o 2A]
phthalate® 3}ME-2E DBPE AR 13 54 3)3F

NI

Table 1. Grouping of rats for transdermal experiments i

vitro

Grouping No. of Rat

DIBP 10

Ointment DBP 10

BBP 10

DIBP 10

Cream DBP 10

BBP 10

DIBP 10

Lotion DBP 10

BBP 10

Total 90

g
2

3
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T 37

il

Phthalate additive

' Sonication

Pre-gel type

4

I Transdermal permeation system l

Fig. 1. Preparation procedure of the three kinds of
Phthalate from matrix.
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Table 2. Values of zeta potential for matrix at various pH
(Unit: mV)
Natural = 0 Motrix Matrix + DIBP
polymer
1.5 -14.3 -
Ointment 5.5 -34.8 -32.9
74 91.1 -
1.5 -12.3 -
Cream 5.5 -33.2 -37.2
74 -56.8 -
15 -32.9 -
Lotion 5.5 -375 -35.9
74 -50.8 -
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; \
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Zeta PotenialinV)

(b)
Fig. 3. Zeta-potential plots for Ointment (a) Cream (b) and Lotion (c).
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DIBP9] lag times} F3<&E+= 0938 hradk 0.988 pg/
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lag times} ¥3&EE 1.025 hrdt 1.182 pg/em”h, DBP
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8 Table 3. Permeation parameters of Phthalate through ex-
Q oer cised rat skin from transdermal permeation
= A Bee Permeation parameters
= Formulation T T, D (cm¥
% A (ug/cm?hry®  (hr)P hrx 10%)°
E. BBP lotion 1.286 0.981 5.61
= DBP Ilotion 1.374 0.897 5.48
‘5 DIBP lotion 1.323 0.926 5.80
g £ BBP cream 1.099 0.984 5.58
DBP cream 1.195 0.896 5.38
Y.L DIBP cream 1.182 1.025 5.89
otz s 4 s e T BBP ointment 0.954 1.112 5.63
Time fhour DBP ointment  1.064 0.892 5.34
Fig. 4. Percutaneous absorption amount of selected Phtha- DIBP ointment 0.988 0.938 591

late 3 species release versus time for ointment 7
vitro.
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Fig. 5. Percutaneous absorption amount of selected Phtha-
late 3 species release versus time for cream in
vitro.
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Fig. 6. Percutaneous absorption amount of selected Phtha-
late 3 species release versus time for lotion
vitro.

BBPY] lag times} F3&=E 0984 hrk 1.099 pg/
m’h & AL Fig. 60149} ko] 71A1¢1 =4

. steady-state flux, °T;: lag time,
‘D: diffusivity coefficient

&5 H|wshH DIBP| lag
0.926 hr?} 1.323 pg/cm?h, DBP?]
lag time} —rJer,—E,_ 0.897 hr# 1.374 pg/cm?h
BBP9] lag time} F3<&=+E 0981 hrat 1.286 ug/
cm’/ho & ALtE ATk
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