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Abstract

Purpose: To monitor the changes in tooth enamel morphology under in vitro conditions after caries
development and its treatment with a mineralization varnish - Clinpro ™ White Varnish with TCP (3M).
Methods: The material used is from 20 temporary teeth. Treatment caries with remineralization with
application of varnish - Clinpro ™ White Varnish with TCP. The measurement was done with a desktop X-ray
microtomography scanner SkyScan 1272 produced by the company Bruker. The experiment is conducted and
captured six examiners from the Institute of Physical Chemistry,, Academic Rostislav Kaishev "of the Bulgarian
Academy of Sciences in the city Sofia.

Results: Clearly differed are two areas; a lighter one, i. e. denser, which is on the outside — the tooth enamel,
and a darker one — from the inner side of the tooth — dentin. These two areas are visible on all transverse
(software) sections. The enamel thickness of a test sample varies between 300 and 500 um. Monitoring of the
area with dental caries, darker areas of enamel.

Conclusion:

CT has observations that result in such a direction that the tooth surface is uneven as there are areas with
varying degrees of unevenness.
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I.  Introduction
Correction in behavior helps self oral environment and prevent the development of carious lesions.
There are methods for non-operative and operative preventive treatment requiring changes to the protocol for
the treatment of caries in deciduous teeth [1,6].
Purpose: To monitor the changes in tooth enamel morphology under in vitro conditions after caries
development and its treatment with a mineralization varnish - Clinpro ™ White Varnish with TCP (3M).

1. Materials And Methods

The material used is from 20 temporary intact teeth, extracted due to physiological change with
permanent teeth, with a completely preserved structure and anatomy of crowns and fully physiologically
resorbed roots. Then the samples are washed and dried with water and airflow. Treatment with remineralization
with application of varnish - Clinpro ™ White Varnish with TCP (Tri-Calcium phosphate) (3M).The experiment
is conducted and captured six examiners from the Institute of Physical Chemistry,, Academic Rostislav Kaishev
"of the Bulgarian Academy of Sciences in the city Sofia. The measurement is done with desktop X-ray
mikrotomograf SkyScan 1272 produced by the company Bruker. Used X-ray tube voltage of 70 kV is, a
magnitude of the current 142 pA, supplied as a 0.5 mm Al filter. The radiation is of conical shape. The increase
is 13.45 times the size of a single voxel (3D pixel) - 0.55 um. The measurement time is 13h: 44m: 409s.
Reconstruction of 3D images includes the following adjustments: adjustment for fine / thermal displacement of
the sample; correction amending the spectrum of radiation (beam hardening) and adjustment disorders circular
(ring artifacts). The time for reconstruction is 1193 seconds.

I11. Results
At first glance there is no evidence of additional mineral layer on the surface of the tooth. This could
mean several things: 1 on the tooth no additional coverage, 2 coating is very thin, in the 1-2 ym and / or a
density that is very similar to that of enamel. The demand of the crystals of the layer remineralizes possible in
size of the crystals above 50 um and only on the surface. Representative images of the observed tooth sample
are shown in Figure 1 et Figure 2.
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Figure 1.

Tomography of the deciduous tooth enamel-inner surface of the enamel to the enamel-dentin border
(presence of two microcavitated caries lesions in the enamel)
Figure 2 shows the outer surface of the tooth on which there are visible specific roughness.

Figure 2.

Microtomography-cross-section of the deciduous tooth enamel. Outer surface of a deciduous
tooth. The thickness of the enamel in the presented sample varies between 300 and 500 pm

Clearly differed are two areas; a lighter one, i. e. denser, which is on the outside — the tooth enamel,
and a darker one — from the inner side of the tooth — dentin. These two areas are visible on all transverse
(software) sections. The enamel thickness of a test sample varies between 300 and 500 pm. There are noticeable
defects on the tooth enamel, which represent dark areas, i.e. areas of reduced density. Such areas in the depth of
the enamel are presented in Figure 2 and 3 and Figure 4, clearly shows their volumetric nature.

Figure 3
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Volumetric section of a part of the enamel “body of the carious lesion” by dental caries - dark areas of
reduced density

Figure 4

Over the “body of the carious lesion” part of the enamel layer there appears of a thickness of 10-14 pum,
which has a density similar to that of the healthy tooth enamel or even slightly higher. The same is shown in the
cut in the figure, which is colored so that the higher density are is blue and the enamel caries defect is in yellow-
green Characterization of the roughness on the surface of the enamel in Figure 2 shows a height of between 6
and 14 um and a horizontal size of 14-40 um. At these sizes of possible crystals faceting can not be observed it
the current resolution, which is determined by the focal spot of the X-ray tube - ~ 5 um. The sharp crystal edges
are smoothed as the CT image is a convolution of the research object and of the intensity profile of the focal
spot. However, the study does not reject the possibility that these irregularities had a crystalline appearance.
Figure 2 makes it also noticeable that this type of unevennesses is different in different parts of the surface. In
the foreground three is an area with more and larger unevenness, while in the background and on the right there
is are smoother areas. This suggests that if there is some coverage, it is uneven on the surface and may even be
missing somewhere. Perhaps this could be established by a comparative testing of the unvarnished part of the
same tooth.

Monitoring of the area with " body of the carious lesion " of dental caries, darker areas of enamel in
Figure 3 show that the larger of the two, which is located closer to the tooth surface in fact does not go out of it.
It is covered by a layer with a thickness between 10 and 14 um, whose density is very close, and perhaps a bit
higher than that of tooth enamel. It could be assumed that this is an effect of amending the spectrum of the beam
as the correction for this effect can only be done for one of the phases in the sample; in this case the enamel has
been selected. However, this hypothesis should be rejected because the difference in density between the
damaged and the healthy part of the enamel is much smaller than that between the enamel and the dentin, and
concerning the dentin effects from the spectrum change of the beam are not observed. Meanwhile, the
subsequent images in Figure 4 show that a layer of approximately the same thickness 10-14 pm has emerged
upon incision of the sample. The size of 10-14 um is very close to the height of the irregularities observed on the
surface of the tooth. These structures can be fluorapatite crystals.

V. Discussion

Study correspond to higher fluoride retention after washing and moistening of the samples. Samples
pass through a period of re-mineralization, deposition of calcium and phosphate ions from the varnish
application [Culity BD, Stock SR, 2001,4,5]. This deposition can saturate the microstructures in enamel, making
it more resistant to demineralization. When there is an acidic threat, enamel samples lined with varnish are able
to be more resistant than the enamel of the deciduous teeth without the temporary application of a ternary
fluorine varnish. Applied varnish material was tightly adherent, dry pressed to the deciduous tooth enamel
sample, so long as it released fluoride for a longer period of time [2,3,8]. The enamel of deciduous teeth without
application could not have been or be able to compensate for the loss of minerals. The caries lesion part of the
enamel, however, is located in a smooth region on the surface [3,7,9,10,11].

V. Conclusions
1. In the uneven areas, their height, potentially that of the crystals from remineralizing coverage is between 6
and 14 pm, with a horizontal size 14-40 pum.
2. In the tooth enamel monitor an area is observed that is "sealed" with a layer of a density close to that of
healthy dental enamel and a thickness of 10-14 um. In cutting of a sample such layer has also emerged on its
surface. This leads to the hypothesis of the presence of the enamel coating layer whose density is very similar to
that of the enamel.

DOI: 10.9790/0853-1607069295 www.iosrjournals.org 94 | Page



Scanner Skyscan Microtomography With Temporary Teeth

[1].
[2].
[3].

(4]
[5].

[61.
[7].

[8].
[9].
[10].

[11].

References
Makinen KK. Sugar alcohols, caries incidence and remineralization of caries lesions: a literature review. Int J Dent. 2010;
2010:981072 [PubMed] [CrossRef].
Walsh LJ. Evidence that demands a verdict: latest developments in remineralization therapies. Aust Dent Pract. 2009
Mar/Apr;20(2):48 -59.
limima Y. Early detection of white spot lesions with digital camera and remineralization therapy. Aust Dent J. 2008 Sep;53(3):274-
280 [PubMed] [CrossRef].
Culity BD, Stock SR. Elements of X-ray dyration, 3" ed. Upper sadle river, New Jersey: Prentice Hall. 2001.
Gudavarthy Rakesh, Elizabeth A. Kulp. Epitaxial Electrodeposition of chiral films Using chiral precursors. Recent advances in
cristalography: 1-20.
Frencken JE, Holmgren CJ. Atraumatic Restorativ Treatment for Dental Caries. STI Book b.v. Nijmegen. 1999.
Chou R, Cantor A, Zakher B, Mitchell JP, Pappas M. Preventing dental caries in Children, 5 years: Systemic review updating
USPSTF recommendation. Pediatrics. 2013; 132(2): 332-35.
Divaris K, Preisser JS, Slade GD. Surface-Specific Efficiacy of Fluorde varnish in caries Prevention in the Primary dentition:
Rezults of a Community Randomized clinical trial. Caries Res. 2013;47:78-87.
Fejerskov O, Nyvad B, Kidd E. Dental caries: The Disease and its Clinical Management, 3 Edition. Wiley-Blackewell. 2015:260-
272.
Austin RS, Stenhagen KS, Hove LH, Dunne S, Moazzez R, Bartlett DW. A qualitative and qualitative investigation into the effect
of fluoride formations on enamel erosion and erosion-abrasion in vitro. A. B. Tveit-Journal of dentistry. 2011; 39:648-655.
Gateva N, Kabaktchieva R. Dentin changes after demineralization and Deproteinization in both dentitions — SEM evaluation. Dental
Medicine. 2014; 1:3-10.

*Dr. Dobrinka Damyanova Phd1. "Scanner Skyscan Microtomography with Temporary Teeth."
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 16.7 (2017): 92-95.

DOI: 10.9790/0853-1607069295 www.iosrjournals.org 95 | Page


http://www.ncbi.nlm.nih.gov/pubmed/20339492
http://dx.doi.org/10.1155/2010/981072
http://www.ncbi.nlm.nih.gov/pubmed/18782375
http://dx.doi.org/10.1111/j.1834-7819.2008.00062.x

