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Adsorption of 2-Hydroxyethyl Methacrylate onto Dentin
— with relation to the adhesion promotion by HEMA priming —

Ikuro HARASHIMA#*

The adsorption of 2-hydroxyethyl methacrylate (HEMA) on dentin from aqueous solution
was examined to clarify the priming effects of HEMA on dentin bonding.

HEMA adsorption was characterized by: (1) slow attainment of equilibrium at higher con-
centrations (after 72 h); (2) a linear isotherm with a maximum possible adsorption, where an abrupt
horizontal plateau occurred; (3) the large adsorption of ca. 2.5% by weight at the plateau; and (4) a
vertical initial slope of the isotherm. The morphological difference between dentin powder surfaces
before and after adsorption could not be determined. After heating, however, dentin powder which
adsorbed HEMA was more resistant to demineralization with 6 VHCI than the powder which did not
adsorb. SEM examinations demonstrated that there was a demineralization-resistant dentin layer in
tooth which adsorbed HEMA. The results indicated that HEMA infiltrated into intertubular dentin
during adsorption.
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Fig.1 Preparation of the tooth sample adsorbed with HEMA for SEM
examination
The broken surface on which adsorbed HEMA has been polymer-
ized is shown in Illustrations III-V as a shaded area. In Illustra-
tion V, the letters “d” and “e” indicate dentin and enamel respec-
tively, and the directions of SEM examination are shown by Ar-
rows A and B.
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Fig.2 Adsorption of HEMA on dentin from aqueous solution versus time
The percentages in the Figure are initial concentrations of HEMA aqueous

solutions used.
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Fig.4 Surfaces of the dentin powders; unadsorbed (left) and adsorbed (right)
The dentin powder shown on the right was adsorbed with HEMA of 6.4 ymol-m?2.
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Fig.5 Dentin edges shared by both the sectioned surface (S) and the broken,
adsorbed surface (B) after etching with 6 NV HCI for 10 s.
Left: an unadsorbed tooth; right : the 35% HEMA-adsorbed tooth. Arrow in the right

photo shows an acid-resistant dentin layer.
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