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Characteristics of Percutaneous Absorption for Three Kinds of Phthalate
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ABSTRACT

Objectives: Phthalates are used in a large variety of products including as coatings of pharmaceutica tablets,
film formers, stabilizers, dispersants, emulsifying agents, and suspending agents. They have been the subject of
great public concern in recent years. The extensive uses of this materia have attracted attention and issues
regarding its safety have been raised.

Methods: In this study, three types of phthalate skin permeation were studied using matrixes such as
ointments, creams and lotions in vitro. The absorption of phthalate diesters [Dimethyl phthalate (DMP), Di-
n-propyl phthalate (DPP) and Di-n-pentyl phthalate (DNPP)] using film former has been measured in vitro
through rat skin. Epiderma membranes were set up in Franz diffusion cells and their permeability to PBS

measured in order to establish the integrity of the skin before the phthalates were applied to the epidermal
surface.

Results: Absorption rates for each phthalate ester were determined and permesbility assessment made to
quantify any irreversible aterations in barrier function due to contact with the esters. Types of phthalate in vitro
experimental results quickly appeared in the following order DMP > DPP> DNPP.

Conclusions: In the experimental results, lotion> cream> ointment, and the permestion rate of lotion with agreat
amount of moisture was the fastest. Skin permeation rate is generally influenced by the chemica characteristics
of agiven chemical, such as molecular weight and lipophilicity. As the esters became more lipophilic and less
hydrophilic, the rate of absorption decreased.

Keywords: Phthalate, skin permegation rate, in vitro, permesability, Franz Cell
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Table 1. Grouping of rats for skin permestion experiments

in vitro

grouping No. of rat

DMP 10

ointment DPP 10

DNPP 10

DMP 10

cream DPP 10

DNPP 10

DMP 10

lotion DPP 10

DNPP 10

Totd 90

AP FEL Uishle| 2 IoA 558 H AF
100~150 g2 =4 WA A (Specific Pathogen
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2 OECD guiddinedll $}= Fick'se] H2S -85t
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Fig. 1. Schematic diagram of percutaneous absorption apparatus of chemicals release in vitro.
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Fig. 2. Preparation procedure of phthalate from matrix.
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Table 2. Values of zeta potential for matrix at various pH

Unit : mV
sort pH matrix ~ matrix + DPP
15 -131 -
ointment 55 -32.6 -30.9
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74 -40.1 -
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Fig. 3. Percutaneous absorption amount of selected three
phthalate species release versus time for ointment
in vitro.
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Fig. 4. Percutaneous absorption amount of selected three
phthalate species release versus time for cream in
vitro.
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O DMP
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Fig. 5. Percutaneous absorption amount of selected three
phthalate species release versus time for lotion in
vitro.
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Table 3. Permeation parameters of phthaate through
excised rat skin from transdermal permestion

permestion parameters

Formulation
J(ug/am?hn®  To(hr)®  D(cm?hrx10%)°

DMP ointment 1391 0.891 5.64
DPP ointment 1.302 0.952 554
DNPP gintment ~ 1.292 0.987 5.79
DMP cream 1216 0.888 5.66
DPP cream 1.126 0.934 5.41
DNPP cream 1112 0.968 579
DMP lotion 1.120 0.885 5.68
DPP lotion 1.004 0.918 5.77
DNPP lotion 0.996 0.953 581

a) Js : steady-state flux, b) T :lagtime,
c) D : diffusivitycoefficient
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