CHAPTER 7

DISCUSSIONS

In this thesis, the critical objective was to emphasize on the hardness changes
as a function of distance on the surface and subsurface of human teeth. All the

questions. In chapter 1] wa’@@ehmm evaluate the amount of fluoride

released from the expeWth—c oredwmatenals The dimensions of

the sample (3x3x1 mm) Si {\théwared This would represent

reEared for the restoration.

experiments from chapter 3 to chahtx(\t!‘f/ Etablished in order to compete those

the fluoride released in

In chapter 4, non gari Ar f nola : ey'?q_ used in order to investigate the
surface hardness changes
_ in hardness change. The tooth
‘..fo&ihbywe@d in demineralization solution (pH 5.0)
and the surface harglness meaanr,e;angsm ere att
two positions nextif other sroved to hay "fjﬁcant difference, hardness

fion ¢ uld be determined. The

the actual information

specimens were selected

mpted. Since tooth hardness of the

changes after soaﬁa in the de
| ,

surface hardness of tooth structure reduces due to Ioss umlneral content under acidic

condition ﬁ i could be detected
(Waters 198ﬂc1‘§r g?) ﬂeﬂﬂ ?{Ef:jﬁ qit the fiuoride releasing
mat n eré (Forsten,£4995; Tam, Cham and Yim, 1997).
howﬂﬁig §}bli ifliﬁ qg m %ﬂe&%’t the index of
mechanical strength after using fluoride releasing materials has not been clarified in
terms of the distance from the restoration. The results was exhibited that there were
some mechanical property changes in enamel group with resin modified glass ionomer
cement restoration within the distance of 100 pm to 300 pm from the edge of the

materials. At the same time there were no enamel hardness changes among the three

distances in negative and positive control groups. Due to this result the inhibition zone
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affected by resin modified glass ionomer cement and polyacid modified resin composite
was in a limiting area not more than 100 pm. Then the sample was sectionally cut
through the restoration in order to obtain the subsurface tooth structure underneath and
continued to investigate the harness changes. The subsurface of tooth structure was
expected to see less change due to the difficulty in transportation of fluoride ion through
tooth structure. Nanohardness mden rp tv_vas applied to investigate the small area
next to the interface since this. test c f aller size of indentation while the
microhardness cannot. Wmv%ghnolo Y, (éﬁ:f fluoride releasing materials on

th trucw investigated. Nanohardness

three dimensions of th

test can provide the n?mtnonMecnse measurement and less

bias. The maximum ,tlon ep sents thed&gree of hardness. The more
-4, 48
belangs to the material.

o)

depth created on the suff '

In chapter 5, therewas an qt&em |Qle tlgwe the affected subsurface area.
The first investigation was ateg'-_gifthi ce of eés than 100 pum from the tooth-
material interface, but vertlcally'irﬁo_fbe su@e for 160 um, the second investigation
was expanded to BQE pm from"tﬁe'footh-rmf'lnterface and vertically 100 pm from

the surface. The r:-:-==n“--¢=—~-mt----;..; ..... ited that resin modified glass

ionomer cement grou—‘fhowed some € v’jon depth at the column of 50

um from the interface cgmpared to these of 150, 200, 250 and 300 pm. However there

were no statﬁ% %}e(}:ﬂ ﬂ%ﬁ]ﬁ ?TT next to the interface
stigation. ma

which confirm@d the result of the fi rst inve y investigators reported of

(chks!;986a Mann Ili et. al 9 lar, n-a . Pereira et.al.,

1998; Tam, Chan and Yim,1997). Their results concluded that the fluoride releasing
- materials imparted resistance against the development of carious lesion in vitro.
Previous reports have suggested that glass jonomer cement may ‘promote
remineralization by possibly depositing minerals and fluoride, therefore increasing the

acid resistance (Tencate 1995, Modesto et al, 1997). Diaz-arnold (1995) observed that
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a conventional glass ionomer cement released greater amount of fluoride than resin
modified glass ionomer cement. However, Forsten (1995) found that the fluoride levels
released by resin modified glass ionomer cement were higher or the same as the
conventional glass ionomer cement. Therefore, the explanation of their result in fluoride

release may be the difference fluoride content of the materials and the different methods

//

In this study, thesw%ardnﬁs W o determine the effect of fluoride
‘method off’ﬂWIease and uptake. The results
sssvof en;\éhqu dentin next to the fluoride

used to determine fluoride release.

a\

releasing materials ins
also showed that th
releasing materials

was also found in the

Clarkson,1996). The effect d—ﬁuondeyardness is therefore needed further
investigation. The sarface mlcrﬁﬁ'érdneésma‘n enamel and dentin in this study can

=i -

be implied that the luoride-had-effect: S urface hardness changes and also

agreed that type of Tjtena!s had effect i n secondary caries since there

were statistically signifi csant difference amor%groups of materlals

AU INYNINEN

Feathérstone et al. (1990) suggested that 1 ppm oguon'de in acid solution

redm@d‘iﬁ dTﬂu\Qﬂ ﬂﬂ ﬂmﬁ gs confirmed by
the présent study because the posmve group whi ed 0 ppm showed

slightly surface hardness change compared to other groups after soaking in the
demineralization solution.  Fluoride was thought to be the major caries inhibitor by
inhibiting demineralization, enhancing remineralization and inhibiting bacteria.activity.
The caries process begins when acid diffuses through the porous enamel or exposed

dentin, dissociating to produce hydrogen ions. The hydrogen ions readily dissolve the
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mineral, freeing calcium and phosphate from the tooth structure surface into solution.
The maijor effects of fluoride through out the body occurs in mineralization tissues.
Biological hydroxyapatite may dissolve in acidic environment and free OH. If OH in
hydroxyapatite is replaced by fluoride ion, it turns to be fluorapatite which is more acid
resistance. Both resin modified glass ionomer cement and polyacid modified resin
composite released fluoride and soow c‘ me differences of hardness change among

lf control groups showed none. This

distances studied while the negati\}“e \

also supported that surfao&dness ch iacent to the fluoride releasing

materials within 100 p th other Wees studied. It can be implied

that enamel at 100 sdge’ of. the msm tended to be harder. The
causes can be explai :
such as bicarbonate

neutral. This phenome

| I !"'
surface and attracting calci lomd’The uorapatite was formed so that the newly

formed crystal would behave hk‘e.iow_so Wen soaked in acid solution.

In chapterE, he telationship of the-ail rea-and the amount of fluoride was

demonstrated using E?S This X-ray me 1— e amount of specific element

at different areas of sPeCImen and the outcome was relative concentration of the

measured eﬂ uﬂa}t%ﬁ{ﬁﬁ g mstudy showed that the

areas within 100 pm from the mterface and tooth surface had the highest value of

ﬂuo@ ﬁl wgﬂ ﬂojsarg[er cement and
polyacid modifi ed resin composnte grou h'fl as found at the

locations where the tooth hardness was high (in chapter 4) and penetration depth was
less (in chapter 5). This showed that fluoride content would give higher hardness value
or less penetration ability when subjected to the same force. This phenomena oould be
explained by the penetration of fluoride ions through pores and gaps within enamel

structure and through the tubule walls (ten Cate, Damen and Buiji 1998). If fluoride had
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an effect on the microhardness change, the difference amount of fluoride could be
detected. The big difference in the results was found in the groups of 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 much higher hardness value. This confirmed that the

fluoride could penetrate into tooth s > and at the same time reduce the hardness
A

drop due to the demineralization Solt On. re, fluoride could be transferred to

tooth structure in which more i ' &U using EDS in accordance to the

high value of hardne ion. methods. Overall, the present

study has shown the ction of hardness changes.
Also the inhibition zo# materials had accomplished

e limited affected area could be

investigate in terms of v- 1 be ed to other mechanical propertles

The future research will atiempt te .’ Jore the > appropriate amount of fluoride to
!wﬂ: '

reduce caries using hardn , ” Smef us,.'. -
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