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Summary Objectives: To evaluate the effects of gingival retraction fluids (GRF) on
prepared dentine surfaces, and to test the null-hypothesis that prior exposure of
dentine surfaces for prolonged period to any of the fluids evaluated does not
influence acid-etching of the exposed surfaces.
Methods: The investigation was carried out using SEM and energy-dispersive X-ray
analysis (EDX). The GRF studied were Hemodente (HMDT), Astringedentw (AST) and
Ultradentw buffered 25% Aluminium Chloride (ULTB). Longitudinal sections of 220-
grit ground dentine surfaces were exposed to GRF for 0.5-, 1-, 2- and 5-min (nZ4
each). Another group of samples was produced by 20 s application of 35% phosphoric
acid (PA) on GRF-pretreated dentine. Control samples were not exposed to GRF.
Differences in etching effect—a function of the Ca-contents detected by EDX, were
analysed using Friedman’s and Wilcoxon’s rank test (P!0.05).
Results: The SEM demonstrated the presence of a relatively non-porous amorphous
dentine matrix, but many of the dentine tubule orifices remained occluded. Granular
precipitates, which remained even after acid-etching, were noted on surfaces
exposed to Hemodente for 5 min. Characteristic crystal growth was observed on
surfaces exposed to Astringedentw for 1- or 2-min prior to acid-etching. The EDX data
demonstrated that there were differences in resulting Ca-content; ULTB OASTO
HMDTOULTBCPAOHMDTCPAOASTCPAOPA, but AST and HMDT were not signifi-
cantly different.
Conclusions: The exposure of dentine prepared surfaces to these three GRF altered
its morphology and reduced the dentine’s susceptibility to acid-etching, thus the
null-hypothesis is rejected.
Q 2005 Elsevier Ltd. All rights reserved.

Introduction

The application of retraction cord saturated with
gingival retraction fluid before impression-taking is
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a routine clinical procedure, particularly when
the finish-lines extend intrasulcularly.1 Occasion-
ally, gingival retraction is required in order to
permit the completion of tooth preparation or to
allow cementation of laboratory-manufactured
restorations. Recent emphasis on dentine bonding,
particularly in cervical restorations, has drawn
increased attention to how critical gingival
retraction is.

Ample information is available on the local
effects of gingival retraction fluids on surrounding
soft tissue, but little is known about the effects of
these fluids on adjoining tooth substrate. According
to Land et al.,2 gingival retraction fluids may
inadvertently contaminate prepared dentine sur-
faces. The duration of contact in a clinical situation
varies, probably depending on the dentist’s pre-
ference and the specific treatment to be provided.
Intrasulcular placement for 1–10 min and longer has
been advocated.3 Recent studies have shown that
most of the commonly used fluids are acidic, with
pH values ranging from 0.8 to 3.2,4 In an SEM study,
Land et al.2 reported that the prepared dentine
surfaces appeared etched to an advanced stage
after a 5-min exposure to 15.5% ferric sulfate
(Astringedentw). Bertolotti5 suggested that Astrin-
gedentw may be responsible for certain clinical
cases of debonding of bonded restorations, but
offered to direct physical evidence.

Many current approaches to dentine bonding rely
on acidic treatment of the dentine surfaces to
remove or alter the smear layer and establish a
microporous surface.6 35% phosphoric acid, a
widely used acid etchant, is capable of removing
the smear layer completely and can enlarge the
dentine tubules. Bonding of resinous materials to
acid-etched dentine has been explained in terms of
resin tag formation within dentine tubules,7 and by
the formation of a hybrid layer at superficial
demineralised dentine, where hydrophilic mono-
mers penetrate the microporous intertubular den-
tine before polymerization.8

It is often necessary to use several methods to
provide a comprehensive understanding of the
dentine surface, because the information provided
by the different methods is often complementary.
According to Gwinnett,9 the introduction of SEM
and EDX marked a technological advance in instru-
mentation. He also reported that the relatively high
resolution of microscopic detail coupled with a
large depth of field makes SEM and EDX ideally
suitable to detailing surface morphology and
identifying surface composition.

The objectives of this investigation were (1) to
evaluate the effects of three gingival retraction
fluids, namely Hemodente (HMDT), Astringedentw

(AST), and Ultradentw Buffered 25% Aluminium
Chloride (ULTB), on prepared dentine surfaces
after various exposure times, and (2) to test the
null hypothesis that the prior exposure of prepared
dentine surfaces for prolonged period to any of the
fluids evaluated, would not have any influence on
acid-etching of the exposed dentine surfaces. The
investigation was carried out using SEM and EDX.

Materials and methods

pH measurements

A method previously described by Land et al.2 was
used to determine the pH. Briefly, a Beckman 10F
pH meter equipped with a Beckman combination
electrode was used for the measurements. pH
reference solutions at pH 7 and pH 4 were used to
standardise the electrode. All measurements were
conducted in triplicate using separate samples from
the same bottle.

Specimen preparation for SEM/EDX

Fifty-five freshly surgically removed unerupted
human third molar teeth were used. The teeth
were stored at 4 8C in isotonic saline containing
0.001% sodium azide, in order to inhibit microbial
growth. The roots were sectioned at about 1 mm
below the cementoenamel junction (CEJ) using an
Isomet low-speed diamond circular saw (Buehler
Ltd, Evanston, IL). The pulpal soft tissue was
carefully removed with cotton forceps and then
rinsed clear. The buccal and lingual surface of each
tooth was abraded wet with 220-grit silicon carbide
paper for 30 s at 600 rpm, in order to flatly
eliminate surface enamel and produce a standar-
dised dentine smear layer. The specimen teeth
were then sectioned mesio-distally to obtain 2 mm
thick longitudinal flat sections of the lingual and
buccal surfaces of each tooth. The prepared buccal
or lingual dentine sections from each specimen
tooth, while moist was exposed by drop contact, to
the respective gingival retraction fluids namely
HMDT, AST and ULTB (Table 1). Exposure was
carried out sequentially for various periods, namely
30 s, 1, 2 and 5 min. Following the exposure period,
the surfaces were rinsed with firm air–water spray
for 10 s and dried with a gentle air stream for 5 s
without desiccating the dentine.

In another group, similar treatment was carried
out on the second of the paired specimen obtained
from each tooth sample. However, each of
the specimen surfaces were further treated with a
20 s application of 35% phosphoric acid gel (PA)
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