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INTRODUCTION
Dental caries is considered as a multifactorial disease process involving the
oral biofilm which cause
demineralization of the outer enamel
layer and inner sensitive dentine layer
(Dawes, 2003).
The process resulted into two different
layers in dentine, an outer cariesinfected dentine (CID) layer and an
inner caries-affected dentine (CAD)
layer (Wang et al., 2007).
The CID characterized by the
destruction of minerals and organic
contents. It appears clinically as a
dark brown, soft, wet and mushy layer
(Fusayama et al., 1966, Kidd et al.,
1996, Banerjee et al., 1999). This
layer is full of pathogenic organisms.
Calcein biofilm stain has been used as
a fluorescing dye for vital cells. It is
readily cleaved by intracellular
esterases into the fluorescent calcein.
This biofilm stain has been used also
with different bacterial species and it
showed high affinity to stain them.

OBJECTIVE

The hardness of the remaining dentine
tissue was evaluated using Vickers
microhardness tester machine
(INNOVATEST, Borgharenweg ,
Netherlands).

The signal from a fourth area that was
located at the sound dentine was also
obtained to represent the natural tooth
autofluorescence. The GAF was
represented in percentage after the
elimination of the natural tooth
autofluorescence.
One-way ANOVA statistical analysis
test was used to find the significant
difference between the groups for both
VHN and GAF signal with α value set
at 0.05.

RESULTS

The data was obtained from points
located 500 µm away from the
margins and it was represented by
Vickers hardness number (VHN). A
total of 80 diamond-shaped
indentations across the 20 slabs were
produced.

The mean VHN was obtained from 20
points in each group. The hand
excavation group (positive control)
(56.6 SD 6.0) had significantly higher
VHN when compared to other groups
(p<0.05) (Figure 1). No significant
different was found in the VHN
between the negative control (35.7 SD
8.8), Carisolv (33.3 SD 18.1) and the
Calcein (41.1 SD 14.8) groups.

The green autofluorescence (GAF)
signal from the same slaps was
acquired using confocal laser scanning
microscopy (Nikon C2+ system,
Nikon Instruments Inc., USA).

The aim of this study is to use Calcein
as an aid for caries-infected dentine
(CID) excavation
Figure 1

MATERIALS AND METHODS
Five freshly extracted carious molars
were used in this study.
Each tooth was sectioned into four 2mm thickness slabs using a watercooled circular diamond wheel
(MetLab Technologies Limited, UK).

The slaps were excited with a 488-nm
laser through a X10/0.40 NA air
objective and the GAF signal was
recorded through a 510 to 580-nm
band pass filter. Using ImageJ
software (Wayne Rasband, NIH,
USA), the average GAF signal from
three areas, with the same dimensions,
a l o n g t h e l e s i o n m a rg i n w a s
calculated in each slab.

In the other hand, the negative
control group showed a significantly
higher GAF signal when compared to
other groups (p<0.001). No
significant different was found in the
GAF between the other groups. The
percentage of fluorescence signal for
all groups is summarized in Figure 2.

CONCLUSION
The use of Calcein AM in caries
detection and removal resulted in
minimal caries removal. However, the
hardness of the remaining tissue was
similar to the caries infected dentine
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Figure 2 The mean GAF signal in
percentage for the selected areas at
margins of the remaining dentine tissue.
The bars represent the standard error of
the mean. *Statistically significant
different (p<0.05).
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