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CHAPTER 3
PRELIMINARY TESTING
3.1. Introduction & Literature review

There are four types of fluoride releasing restorative materials as described in

Chapter 2. The first group is convenmp

of this type are fluoride releas

chemical bonding with ena@ntw The;m;m of bonding is suggested by
' nd Wllson 1974a; Wilson,

ionomer cement. The most advantages

dhesion to tooth structure due to

cing layer between cement

urface of hydroxyapatite

phosphate and polyacrylaies

There are also some disadva ', % hts \aterial forinstance, the cement still requires

strength and less esthetics (Akpata. 1

The sﬂw;f}f rials is called resin-
modified glass‘ionomer cement WhICh was develﬁnlnmzem 1991. The resin-
modlﬁi W ,-T Eﬁ!’ property of a
convenfional glass lonomermgﬁn fzajﬁﬂ‘j erties of resin

composite. The metal ions released from glass particles react with polyacrylic acid
while HEMA which is part of resin cures concurrently. This reaction forms a hardened
mixture and at the same time solves the disadvantage of conventional glass ionomer

cement especially water balance. Water sensitivity could be reduced by incorporation
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of photopolymerization reaction and rapid setting also provides better color stability.

However, a mixing procedure of the cement is required.

The third group is called polyacid modified resin composite or compomer which
offers easy usage. The polyacid modified resin composite is combinations of glass
ionomer glass powder or prereacted glass ionomer and a polymerizable acidified

monomer (Barnes et.al, 1995; Swift q@\\j# ;925; Mcclean and Wilson 1994). This

material was developed to lmpn@!e phys ies and clinical handling of glass

jonomer cement. It is siw codpositg-memical structure and reaction,
ion-leachable glass partic! | riza\b]e Wnomer. The importance of

mixable polyacid modiﬁ sxg ificantly decreased. The major

a o - h " "_
advantages of this materi ént h; ,cnaract?ﬁ"stics. moderate mechanical

properties aind ability sen, 1997). The polyacid modified

resin composite relea odified glass ionomer cement
because initially there i C
environment through limited hydropilic m@r te ionic components from glass

TR
filler (Meyer et al.199§). T A 7T

e fluoride by adding the

-

-]
polymer matrix-formin_gj material” with uor{ﬂe. The poor stability and

discoloration properties s‘tiEprevent their pcaaplar uses as a restorative material. This

grovp qﬁuus_v}gﬂw BATHh Db 3G Tow
AR TS A e e

to evaluate fluoride release at 1 h, 24 h,7d, 15d,30d, 60 d and 90 d. They found that
time factor and type of material had significant influence in the result. Fluoride release
was significantly less with polyacid modified resin composite than glass ionomer
cement. These materials have bonding and margin-sealing abilities equivalent to resin

composite (Yap, Lim and Neo,1995). Then the thorough investigators examined the

caries inhibitive of these kind of materials. Dionysopoulos et al. (1998a and b) examined
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artificial caries after filled with tooth colored restorative materials. They found that the
use of glass ionomer cement and/or polyacid modified resin composite may prevent
both primary and secondary caries around restoration in the surface enamel adjacent to
the restoration. Forss and Seppa (1990), Hicks (1986a) and Tantjbirojn et al.(1 997) also

found some inhibitive effect against enamel caries formation.

As many investigators convmd?\ /% g; fluoride on glass ionomer cement

and polyacid modified resin @Dﬂt@ d n type and company. Fluoride
H
released into the enwror@also 'ﬁ)und-to-h"mhubltnve effect on secondary

1‘-‘-"'-
ﬂuonde has@onstrated over 15 years ago
it s\‘belleveﬁy that the progreSS|on of the

caries in vivo and in vitro.
(Forsten et al., 1976).
glass ionomer cemerit n man} ions. When the outer layer
of glass particles are ions are released. The cations
migrate into the aqueo ' and : i el olyalkenoate chains, causing
hardening of the material. glass ionomer cement which
contains HEMA or Bis-GMA togetberwth a;Mgtlator the material still has the acid-
base glass lonometcéactnon (Combe, Burke andm#

ions could possibly a'ke the pH in the ' ante. The polyacid modified

)99). The reaction of the

resin composite whnc is formulated as anhydrous onel&)mponent material produces

ionic bond t r§ to %l acid-base reaction. The acid-base
reaction takeﬁa cj;lgjwmo sﬁtglgsmsnd the polycarboxylate
grou in ocesﬁ of these materials starts, the; loose ions could
poss?ti ﬁﬁ é :ri mu%r&@eﬂe&rﬂoﬁ}@da

The objective of this preliminary test was carried out to quantify amount of
fluoride released from the studied materials as to confirm the fluoride releasing

properties of the materials.
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3.2. Amount of fluoride released from tooth-colored restorative materials

3.2.1 Materials and Methods

Equipment
1. Plastic tube (size 10x1 0‘m§
2. Silicone mold (size j7 ]

combination fluoride 0

.
S———

3. lon analyzer mod

._ se 4, srporated, Boston, USA) and
g& 0s \x\\\T\.\ ry, UK)

" 4. Incubator (Memmert,
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1. Resin composite (Clearfil a, Japan)
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2. Resin modified gla

T

Takyo, Japan)

\ 7 Y]

3. Polyacid modified fes ol 000, 3M company, Minnesota,
USA)

oo ANENTNYIN T
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Method%

Ten specimens of each materials were prepared following the manufacture’s instruction
into a size of 3x3x1 mm (Figure 3.1). Then all the specimens were put separately into
tube contained deionized water 10 cc. for 24 hours, 7 days and 30 days at 37° C. The
fluoride release was measured by a specific fluoride electrode (Orion ion analyzer)

(Figure 3.2) at each duration. The amount of fluoride release from those materials
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versus time was analyzed using one way ANOVA and Paired-Samples T test was

compared between materials (p<0.05).

Figure 3.1. Prepared s (8iz 6_33;_:_3)51 mm).of Resin modified glass ionomer

cement (Fuj and Lyaﬁid"lgogiﬂed resin composite (F 2000)

Al

Figure 3.2. Fluoride electrode was positioned vertically to the specimen which was

placed at the bottom of the tube
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3.2.2. Results

Resin modified glass ionomer cement (Fuji Il LC) showed substantial amount of fluoride
release in 24 hours, 7 days and 30 days (6.74 % 1.15, 10.74 £ 1.98, 21.45 1 3.68 ppm
respectively) (Figure 3.3).

Polyacid modified resin composite (F2000) also released fluoride in 24 hours, 7 days

and 30 days (4.99 £ 0.90, 10.49 & 8 + 2.87 ppm respectively). Resin

composite (Clearfil APX) as negall id not show any fluoride release

as shown in Figure 3.3.

30
M Resin
= composite
T 20
Q.
-
8 15 M Resin
§ modified GIC
T 10
5
O Polyacid
4 modified resin
24 h‘Qurs 7 days composite

ﬂ‘LJEl’JVIElW@WEJ’]ﬂ‘i

AWRLRAT I0IUBRBUIS D

The data of fluoride release from the resin modified glass ionomer cement and polyacid
modified resin composite versus time was analyzed by Paired-Samples T test. It was
found that there was significant difference between amount of fluoride versus time in
both materials (p< 0.05). And one way ANOVA was used to compare each group

versus time. There was significant difference of fluoride between the two groups in 24
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hours at p<0.05. But there was not any significance difference among both groups for 7

days and 30 days.

3.2.3. Discussion

There have been many attempts to incorporate fluoride-releasing agents to the

explained the fluoride ions - filling me play the important role of

inhibiting secondary cari and Chow, 1977; Attin et al., 1999;

materials. In general fluorid some solution such as deionized
water and acid chgllnge SW' 5 et al.,1990). Many investigators
reported the amount-of fluoride releasec : ; ndmer cement and polyacid

modified resin composite (Attin € o7 ertacchini et.al.,1999; de

Araujo et.al.,1996; Diony 8 a and b; Eimmiller and Marjenhoff,1998;

Forsten, 1991)., ‘rﬁf oride releae’varied depending on many factors such
as types of maq;ﬂzgron n%ﬁrﬁicﬂr&lﬁs’itm1§8).

he present study confirmedfthe fluoride relgase from the experimental fluoride
releasi'% ﬁﬁlﬁ& tlﬁ;“huew;ad%m Iﬂa’s}ﬁd&lat the amounts
of fluoride released from glass ionomer cement were 6.74 £ 1.15, 10.74 + 1.98, and
21.45 £ 3.68 ppm for 24 hr, 7 days and 30 days respectively. And polyacid modified
resin composite were 4.99 % 0.90, 10.49 + 1.70 and 20.18 % 2.87 ppm for 24 hr, 7 days
and 30 days respectively. As a control material, the resin composite specimen did not

release any fluoride. The amount of fluoride release from resin modified glass ionomer

cement and polyacid modified resin composite investigated by other studies was widely
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recognized, with the fluoride release being dependent on factors such as time of mixing,
powder to liquid ratio, method of mixing and the material itself (Combe, Burke and
Douglas 1999). Although there were great differences in amount of fluoride release
among many studies but the pattern was similar. The greatest amount of fluoride
release occurred in 24 hours especially for the glass ionomer cement (Karentakis et al.

in modified glass ionomer cement in 30

2000). The cumulative of fluoride releas f re;
: yy pm in 7 days (ltota et al. 1999;
D&QQ). However, the amount of

eriment used various sizes

days was in the wide range f
Karentakis et al. 2000; Co
fluoride release must be
of specimens.

The specimen si to simulate the cavity size
prepared for the next ex e released from the similar area
of exposed specimen su .' mate IIy, the resin modified glass
ionomer cement released‘ @ ' glass o o cement. A thin mix (low
viscosity) of resin modified gl d “ alsores ited in higher fluoride release

-
than a thick mix (Forsten, 199 : ied resin composites which has an
zZ L, '

advantage on ease O USEes oride release compared to glass
ionomer cement. T p;,}' ------------------------ sent st " (Figure 3.3). However,
Grobler et. al. (1998) reported amount of fluoride was released, it

may result in significant qancentratnon of fluonde at the gap between restored material

andtwmmafﬂUEJ’JVIEWﬁWEJ’]ﬂ‘i
ammnim NM’]’J*WEH& d
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