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— ABSTRACT —

AN EXPERIMENTAL STUDY ON THE ETCHING PATTERNS AND
THE PENETRATION OF THE COMPOSITE RESIN TO HUMAN
DECIDUOUS ENAMEL ETCHED WITH PHOSPHORIC ACID

Wan Young Shin, Keung Ho Lee

Dept. of Pedodontics, Division of dentistry, Kyung Hee University.

In one group that tested for the effects of grinding and etching on the deciduous teeth,

S.E.M. examination on the ground or unground labial surface of deciduous maxillary central

incisors were made after etching procedure with 40% phosphoric acid for 60 secs., 120 secs.,
gp A pnosp

180 secs. each.

In another group that tested for the degree of resin penetration to the ground and etched

deciduous teeth, composite resin application was done to the ground deciduous maxillary central

incisors that had been acid-etched for 30 secs., 60 secs., 90 secs., 120 secs., 180 secs. each.

The tooth-resin specimens were cut at the middle 1/3 of the crown by 2mm thickness, and

the adjacent tooth materials were demineralized by 10% hydrochloric acid, the author observed

the

tags of the resin replica with S.E.M..

Following results were obtained.

After 40% phosphoric acid etching, the unground deciduous enamel surface showed various
types of etching pattern.

For the formation of regular micropores on deciduous enamel surface by acid etching with
40% phosphoric acid, the time over 120 secs, should be requested.

After 40% phosphoric acid etching, the ground deciduous enamel surface showed the same
etching pattern that has been a preferential removal of prism peripheries despite different
etching time,

On the ground group that etched over 60 secs. to 180 secs., the length of tags was Sum

to 8um, with a mean of 7um,

_9 1_
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13.

EXPLANATION OF FIGURES

Encmel surface, showing the borderline between ground and unground enamel, Note
featureless appearance on unground surface. (Acid liquid was not used; X 1,000)

Enamel surface with etching, showi:z the borderline between ground and unground
enamel. The number of enamel rod end on the gound surface is relatively larger than
that of unground surface, (40% H;3PO,, 120 secs.; X 300)

A Type 3 etching pattern is seen in which there is little evidence of prism delineation,
The surface topography showes a generally pitted character. (unground tooth; 40%
H3PO4, 60 secs.; X 2,000)

The surface showes a Type 3 ctching pattern in which there appears to be a random
pattern of damage which is difficult to relate to prism structure. (Unground tooth;
40% H3PO,4, 90 secs.; X 1,500)

A Type 2 etching pattern is seen in which prism peripheries have been removed pre-
ferentially. (Unground tooth; 40% H3 P04, 120 secs.; X 4,000)

A Type 1 etching pattern is seen in which prism rod cores have been removed preferen-
tially. Notice distinct honey-comb pattern. (Unground tooth; 40% H3PO,, 180 secs.;
X 2,000)

All prisms show a Type 2 etching pattern in which the prism cores are left relatively
intact, with a preferential loss of prism peripheries. (Ground tooth; 40% H3PO4, 60
secs.; X 3,000)

A Type 2 etching pattern is seen in which some areas show small pitted smooth surface,
other areas show selectively demineralized prism peripheries. (Ground tooth; 40% Hj,
PQy4, 90 secs.; X 2,000)

A Type 2 etching patrern is seen in which the pattern is characterized by a preferred
dissolution of a zone in each prism between the core and the sheath leaving this structure
rising. (Ground tooth; 40% H3PO4, 120 secs.; X 2,000)

A Type 2 etching pattern is also seen in which some areas show flattened cornical rod
projection caused by a outer force after etching procedure. (Ground tooth; 40% H3PO,,
180 secs.; X 1,500)

Intimate interfacial contact between resin adhesive and conditioned enamel surface.
Notice filler particles within resin. (Ground tooth; 40% H3PO4, 90 secs.; X 1,000)
Composite resin replica of etched labial surface of primary incisor. Enamel has been de-
mineralized for three-dimensional observation. Notice shallow resin penetration. (Ground
tooth; 40% H3 POy, 30 secs.; X 1,500)

Composite resin replica, revealing voids corresponding to prism cores, indicating dis-
solution of the prism peripheries, Tags are relatively longer and regular in shape than
that of Fig, 12, (Ground tooth; 40% H3PQy, 60 secs.; X 1,500)
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Fig. 14.

Fig. 15.

Fig. 16.

Composite resin replica. The pattern is inconsistent and form a variety of shapes ranging
from thin and short swordlike tags to more long blunted and round projections. (Ground
tooth; 40% H3PO,, 90 secs.; X 1,500)

Composite resin replica. The length and shape of tags are very consistent. Notice cup
shaped appearance of tags. (Ground tooth; 40% H3PO,, 120 secs.; X 1,500)

Composite resin replica, revealing very similar tag length and shape as in Fig, 15. (Ground

tooth; 40% H3PO,, 180 sccs.; X 1,500)
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