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A STUDY ON THE MICROSCOPIC CHANGE OF THE ENAMEL SURFACE
AFTER ACID ETCHING

Byoung Duck Min, D.D.S., M.S.D.

Department of Operative Dentistry, Graduate School
(Directed by Prof. Myung Jong Lee, D.D.S., Ph, D.)

Scanning Electron Microscopic (SEM) examination on the labial surface of 91 permanent upper
incisors were made after etching procedure with phosphoric acid, sulfuric acid, nitric acid, hydro-
chloric acid, oxalic acid, formic acid, citric acid and zinc phosphate liquid for 2 minutes, Following
results were obtained,

1. In the surfaces etched by 10%. 50% phosphoric acid, 50% sulfuric acid, 10%. 30% nitric acid,
10%. 50% oxalic acid, 10%. 30%. 50% formic acid, 30%. 50% citric acid and zinc phosphate

liquid, there appeared to be a preferential removal of prism cores, but in the surfaces etched by
10% phosphoric acid, 50% nitric acid, 10%. 30% hydrochloric acid and 30% oxalic acid, the p-
rism peripheries were removed preferentially.

2. According to Silverstone classification on enamel etching pattern the surface treated by zinc
phosphate liquid, 30. 50% citric acid,10%. 30%. 50% formic acid, 10%. 50% oxalic acid, 10%.
30% nitric acid, 50% sulfuric acid and 10%. 50%. phosphoric acid showed Type 1, and etched by
30% oxalic acid, 10%. 30% hydrochloric acid, 50% nitric acid and 10% phosphoric acid showed
Type I1.

Etching of prism cores was by far the most common occurence. The changes produced could be

related to intrinsic differences in histology and / or solubility of enamel.

...................................................................
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EXPLANATION OF FIGURE

The etch is seen to be evenly distributed over the entire enamel surface, A Type 1 etching
pattern is seen in which prism centres have been removed preferentially. 10% H3POq;
2min; x 1000.

The ‘surface shows a convincing pattern of etched prisms exhibiting a Type 2 etching
pattern. 30% H3POg4; 2min; x1000.

The variation in etching over an enamel surface was found to be marked, and the depth
of tissue affected was significantly less extensive. 50% H3 PO, ; 2min; x1000.

Calcium Sulphate crystal growing on enamel surface after treatment with sulphate con-
taining sulfuric acid. 10% H; SO4 ; 2min; x1000,

All of etched region showed surface large and small pitting were more evenly distributed
over the test surface, 30% H, SO4 ; 2min; x1000.

It is obvious that the etching has effected mainly the prism cores thus leaving the prism
sheaths as a system of polygonal or horse-shoe shaped prominent ridges. 50% H, SOq4;
2min; x1000.

The pattern is characterized by a preferred dissolution of zone in each prism between
the core and the sheath leaving this structures rising above the surface. 10% HNO;;
2min; x1000,

Each prism between the core and the sheath was dissolution, 30% NHOj ; 2min; x1000.
The etching pattern is one in which there has been a preferential removal of prism peri-
pheries termed a Type 2 etching pattern. 50% HNO3 ; 2min; x1000.

An evenly distributed etching pattern in which that head and tail arrangement of prisms
is demonstrated. (Type 1). 10% HCl; 2min; x1000.

There is gradual transition from a pattern in which prism peripheries appear move heavily
affected. (Type 2.) 30% HCI; 2min; x1000,

The variation in etching ever an enamel surface was found to be marked, and the depth
of tissue affected was significantly less extensive, 50% HCIl; 2min; x1000,

A Type 1 pattern is seen in which prism centres have been removed preferentially. Many
regions of prism center appear even with evidence of pitting. 10% (HCOOH),; 2min;
x1000.

A Type 2 is seen in which prism peripheries have been removed preferentially.

The surface of the specimen shows a significant regularily the each pattern, but the
acid has dissolved mainly the prism sheaths leaving the cores as irregular conical and
prominent structures. 30% (HCOOH); ; 2min; x1000.

A Type 1 pattern is seen in which prism peripheries have been remained. 50%(HCOOH),;
2min; x1000,

The pattern is characterized by a preferred dissolution of a zone in each prism between
the core and the sheath leaving this structure rising above the surface. 10% HCOOH;
2min; x3000.
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Fig. 17.

Fig. 18.

Fig. 19,

Fig. 20.

Fig. 21.

Fig. 22.

Fig. 23.

A Type 1 pattern is seen in which prism cores have been removed preferentially. 30%
HCOOH; 2min; x3000.

A Type 1 etching pattern is seen in which prism centres have been removed preferentially.
50% HCOOH; 2min; x3000.

The etched surface bore no resemblance to the enamel morphology. 10% citric acid;

2min; x1000,

The etch is seen to be evenly distributed over the entire enamel surface, A Type 1 etching

pattern is seen in which prism centres have been removed preferentially. 30% citric acid;

2min; x1000.

A Type 1 pattern is seen in which prism peripheries have been remained. 50% citric acid;

2min; x1000.

The variation in etching over an enamel surface was found to be marked, and the depth
of tissue affected was significantly less extensive, Z.P.C liquid; 2min; x1000,

Normal teeth surface, x 1000
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