CHAPTER 6

ASSESSMENT OF THE EFFECT OF FLUORIDE RELEASING MATERIALS IN

HUMAN ENAMEL AND DENTIN USING PHYSICAL METHOD (EDS)

6.1. Introduction & Literature revie

Iy

From the previous was shq&here was some influence on the

hardness of the tooth s orative materials. In terms of

chemical constituents and dentin are Ca, P, S, Fe

and others in additi the method applied many

AN

factors that can influe ' olled except the amount of fluoride

from the materials. The : fluo n needed to be investigated.

Thié study focused on th nm_ 1ge’c \= d a djacent to the restoration was

from the change of inorgani -;.‘...;‘:"*..i' ents of the tooth structure. This can be

confirmed by quantifying fluori

€ surface of enamel and dentin. The
Z 7N TS

number of methodalpgies ive spectroscopy (EDS), Auger

=

electron spectrosco Y- Gtommic-absorption- e :?‘ be applied to investigate

metal ions in order to %Iyz :
Energy dispersivg ‘sgectroscopy (EDQ.S) is one of analytical tool that permits a

localization oﬂ»%i}a@y% %ﬁ%ﬂﬂeﬂﬁn EDS was used as

alternative methbd for the analysis‘of elements and quantitative measurement was
o/

repreﬁwtﬁﬂrrﬁ ﬁ'ﬂﬁtm : qfﬁwmlﬁd the element of

the tooth structure. -ray can de ermine the amount o ch element at the
difference areas of specimen that is comparable. As one type of electron probe
microanalysis, EDS detects the characteristic wavelengths of the x-ray spectrum.
Qualitative and quantitative measurement can be obtained. The outcome is reported as

relative concentration of the total elements.
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Laufer et.al.(1981) investigated the fluoride concentration of dentin treated with
fluoride, then using scanning electron microscopy and x-ray diffraction analysis. They
found that CaF, could be identified in the APF (acidulated 0.1M H;PO, 2 % NaF solution)
treated dentin specimen and it was found in the diffraction analysis that hydoxyapatite
decreased while fluorapatite was formed. They suggested that an exchange of ions

occurred at the surface region of the he changes of enamel and dentin surface

hardness adjacent to the restor e previous experiments. |f fluoride

was the major factor of t , the different fluoride content
should be detected in t methods that can be adopted to
fluoride measurement e other is physical method
(Yamamoto et.al, 200( method and nondestructive
method that can be us s different area. The objective

of this study was to devc ent at the position where hardness

The expenment enamet-and-aer i sp 1ens wiicl i"“ utilized in the previous
chapter were evalua u electron microscope (SEM JSM-
6400,JEOL Ltds,Tokyo, J%pan) Analytical modes of EDS used in this study were:

AUYINYNINYINT

1. Qualitative @halysis mode. Identnﬁcaﬂon the composmonal elements was presented

ARIR] I TIng Ty -

2. Quantitative analysis mode. This mode determined the concentration (wt%) of the
elements at the spot area of 100 microns.
The investigated areas were the surface and the subsurface of the experimented

specimens.
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Surface \

The area of 100x100 um next to the interface of restorative material and another two
areas of 100 pum from the previous area were investigated with two modes of EDS as

shown in Figure 6.1.

Subsurface
Three areas of every 100 e material and another two areas of
every 100 pm from the area were guantified with two modes of EDS as

Investige rt% rea

Surface
Figure 61 s@mu %Jh% PN T VAR e ot o
measurement on the surface specimgns mgasurement on tr@subsurface

ARIANN TN UNVRRENAY

The quantitative analysis of fluoride in the definite area of each specimen was achieved.
The average of the fluoride content in every detected specimens was calculated and

presented as the trend of the hypothesis.
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6.3. Results

The results of the fluoride content detected by EDS was divided into two groups.

6.3.1. Fluoride content in enamel specimens

6.3.1.1. Surface investigation v
~ e |

The enamel specimens—auantified by-EDS for each group of material was
exhibited in the Figures the surface of negative group was the
least and showed almg Seme am ‘ ocations. In the positive group,
fluoride content was fou " £ - ant x‘,‘\ ation but the average amount
of fluoride was muc I v , the resin modified glass
ionomer cement and“pol Site group showed the higher

fluoride content on the aréa n in Figure 6.3.

AuLINgNIneng
RIANTUNNIINGAY
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6:3:1.2. Subsurface investigation
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Subsurf!ce fluoride contents of enamel specimens were quantified by EDS. The

Figure 6.3. Bar graph=showed the fluoride content of the J

average of fluoride content in each group was exhibited in the Figure 6.4. Negative
group found the least fluoride content at the same amount in each location. In the
positive group there was the same amount of fluoride content in each location but the
amount of fluoride was much more than other groups. However, the resin modified

glass ionomer cement and polyacid modified resin composite group showed higher
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fluoride content next to the restoration than the other areas as shown in Figure 6.4.
Even though the area no 4 was deeper but next to the restoration, the fluoride was found

more than area no 2 and 3 which were far from the restoration.
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Figure 6.4. Bar graphgowedt uoride content of th bsurface enamel specimens

on each location of all gfoupstudied
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6.3.2. Fluoride content in dentn specimens

6.3.2.1. Surface investigation

The dentin specimens quantified by EDS and the average of fluoride in each group was

exhibited in the Figure 6.5 and 6.6. Fluoride on the surface of negative group was the

least and almost the same amount of flt g ieach location. Also in the positive group
was the same amount of fluoride in ach [6e&tiBasbtit the amount of fluoride was much

more than others. HoweVer, theiesin ¥ ionomer cement and polyacid

modified resin composite @rolp@howed he higher fluoride next to the restoration
as in Figure 6.5 \
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Figure 6.5. Bar graph showed the fluoride content of the surface dentin specimens on

each location of all group studied
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6.3.2.2. Subsurface investigation

The fluoride at the cross-section of dentin specimens was quantified by EDS. Then the
average of fluoride in each group was exhibited in the Figure 6.5. Negative group found
that fluoride was the least and almost the same amount of fluoride in each location. Also

in the positive group was the same a

f fluoride in each location but the amount of

fluoride was much more than y esin modified glass ionomer cement

and polyacid modified resinse¢ that the higher fluoride next to the
——

restoration than the oth i ven.though the area no. 4 was deeper

but next to the restorati : 5 foun ] an area no. 2 and 3 which were

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

M AREA 2

[JAREA 3

[ AREA 4

Fluoride content (wt %

ﬂ W1 EW] 3 V) oo

modlfle&GIC modlﬂeb

q W'W AINTUNRIINYINY

composite

Figure 6.6. Bar graph showed the fluoride content of the subsurface dentin specimens

on each location of all group studied
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6.4. Discussion

In the present study, there were hardness changes of the surface and the
subsurface of human enamel and dentin as a function of distance from the tooth material
interface of the fluoride releasing materials. This chapter demonstrated the

was made. The physical method mh\c d was EDS. The x-ray measured the

measurement of amount of the fluoride Tjhe spot where the hardness measurement
amount of specific element awnce are @imen. The outcome was relative

d :
s an th|s:ya% limitation of EDS. However, the

concentration of the total
quantitative data of elex er.‘hqy ce&i’b&aﬁg&the x-ray intensities of these

samples to the stand conc.%ht[atjon (Wt%) of the element is

groups. The high fluoride confdﬁitv;és fm@\e locations where the tooth hardness

was high (in chapter j) and peneﬂfaﬁOn Ffem-less (in chapter 5). This showed that

penetration ability when

subjected to the sam orce Thns phe ‘be.explained that fluoride in a low

viscosity resin penetrated into the tooth w1th the flow oil't‘we resin or liquid through the
dentinal tub f ide can diffuse through
the wall of thqjubule |f?1iﬂ gf?jn ﬁm ﬁﬁ rdness change as the
hypoaa iv ondB-éouId be detected.

meﬁﬂﬁﬁﬁpﬁu ﬂfﬁ:jf ﬁﬂ f negative and

positive control where the same material was used. Though the two groups were
subjected to the same method but the positive group where the higher concentration of
fluoride was applied showed high amount of fluoride. This confirmed that the fluoride
could penetrate into tooth structure and at the same time reduce the hardness drop due

to the demineralization solution. If the tooth structure was not applied with fluoride as in
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negative group, the demineralization process could easily progress well and thus
reduce the hardness. This confirmed the ability of fluoride in the reduction of
demineralization process.

The surface microhardness was one of the index of the tooth structure and can
be related to caries formation. Tal et al (1976) stated that fluoride may be organically

ne and Laufer et.al (1981) found fluoride is

deposited in dentin, following tre ' ! solutions of high fluoride concentration.
Therefore, fluoride could be-transSierne ’ in which more fluoride content
was found in accordanci n value of hardngss n easured by both indentation

methods.
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