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ABSTRACT 
Aims: To find the effect of light cure intensity on polymerization of light cured composite resin(Tetric 

and Kerr composite resin). Which affects the amount of fluoride release from (light cure) composite 

resin. Materials and methods: Two types of light cure composite resins material (Tetric ceram and 

Kerr are used in this study, three groups of samples were made from each type of material used each 

group contain 10 samples which are cured by light cured device with different intensity of light 

cure.The first group of samples were cured by light the intensity of the light cure was 170 Mw/cm2. 

The second group of samples were cured by the intensity of 300 Mw/cm2 ,  third group of samples 

were cured at the intensity of 470 Mw/cm2. Results: The amount of fluoride released from all samples 

were determined in (milli volt)then convert to ppm(part per million).The amount of fluoride release in 

to deionized water from materials at the high intensity were less from the amount of the fluoride release 

from the materials that cured at low intensity. Conclusions: The amount of the fluoride from the light 

cured composite resins material which cured at the high intensity is less than the amount of the fluoride 

released from light cured composite resin at low intensity. Which means that the intensity of light cure 

will affecting the amount of the fluoride release from light cured composite resin materials.
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INTRODUCTION 
Because fluoride is an affective carios-

tatic agent many dental materials have 

been designed to provide fluoride to the 

oral environment
(1–3)

 

It has been hopped that long–lasting 

timed released materials such as  compo-

site resin materials could provide suffient 

amount of fluoride at the site of the resto-

ration to prevent further demineralization 

and to assist in remineralization
(4–6)

. 

In recent years the use of low power 

densities has become wide spread in clini-

cal practice as several studies have shown 

that the use of  continues low intensity 

curing routines, as well as those characte-

rized by reduced power density at the ini-

tial seconds, may lead to significant reduc-

tion in micro leakage and gap formation in 

composite restoration 
(7–8)

. 

Reduced power densities result in 

lower polymerization rates, allowing more 

time for the composite to flow before gela-

tion
(9–10)

. 

It has been hypothesized that low 

power densities would generated small 

number of free radicals resulting in amore 

linear polyenric structure with lower cross 

linking density, as evidenced by reduced 

glass transition temperature and increase 

susceptibility to ethanol degradation other 

studies have shown that the use of conti-

nuous low–intensity photo activation did 

not seen to affect flexural strength 
(11–12)

. 

Fracture toughness or elastic modulus 

of Bis GMA based materials compared to 

high intensity photo activation, given that 

energy density delivered was similar 
(13–14)

. 

Material and Method: The materials 

used in this study are: Herculite XR Resin 

composite and Tetric ceram. 

The other accessories materials are: So-

dium fluoride, Glecialacetic acid, Sodium 

chloride, Sodium citrate, Sodium Hyprox-

ide (Seelze–Hannover). 
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MATERIALS AND METHODS 

 

Sixty samples were prepared, 30 sam-

ples for each types of materials used group 

I Tetric ceram composite resin and group 

II Kerr Composite resin. 

Each sample is in the shape of (10mm 

diameter and 2.5 mm depth). By the use of 

we glass slides used to compress the mate-

rials, astainlessteel wire incorporated in to 

each disk sample to be served as an at-

tachment. 

All materials were then light cured by 

the use of Light curing conventional QTH, 

the curing was in four perpendicular points 

for each surfaces of the disk and for 40 sec 

for each sides. 

The intensity of the light cure was dif-

ferent for each 10 disk sample of each type 

of the materials used. 

The first ten samples were cured by 

the light cure (QTH) and by the use of 

manual intensity changeable device we 

change the intensity to the 470Mw/cm
2
  . 

The second ten samples were cured by 

the light cure at the intensity 300Mw/cm
2
 , 

the third ten samples were cured by the 

intensity 170Mw/cm
2
. 

After curing, the disk samples were 

removed from their molds, and suspended 

in to apoly athelen test tubes according to 

their groups. 

Each test tube contain 3ml of deio-

nized water after that the groups of sample 

were placed in an incubator at 37C for 

the first 24 hour. 

Then after the first 24 hours we re-

moved the samples from the incubator and 

we poured the water from the test tube 

from each sample to another test tube and 

we added a new quantity of deionized wa-

ter to the sample and return them to the 

incubator. 

The deionized water in which the 

sample was released fluoride in it we buf-

fered  it by the used of (TISAB)(3ml)
(15)

 

for each sample which is the same amount 

of the deionized water which previously in 

the test tube . 

By the use of fluoride ion specific 

electrode F1052 radiometer AIS (Emdra-

puej 72 DK 2400 Copenhagen NV Den-

mark) 

We measured the amount of the fluo-

ride released. The measurements were as-

signed under the first day. The measure-

ments first were made in MV(milli volt) 

then it were changed into PPM (part per 

million) by the use of the standard solu-

tion
(16)

. 

Standard solution preparation: 

 The standard solutions was prepared 

according to the dilution low for solutions. 

It is necessary to prepare a diluter solution 

of a substance by concentration (but con-

taining the same amount of solution) are 

related to each other in the following man-

ner: 

Amount of solution 1= volume1 × concen-

tration 1 

Amount of solution 2= volume2 × concen-

tration 2 

This means that the volume (expressed 

as ml) and the concentration expressed as 

molarity (m) of the two solutions is related 

as: 

Ml 1 × ml 1 = Ml 2 × ml 2 

Molarity can mean either  moles per liter 

or mill moles per milliliter, since Ml × 

m=millimoles. The number of millimoles 

in a solution does not change when a sol-

vent is added
(16)

. 

According to this low we prepare 

the standard solution of fluoride (NaF) in 

part permillion (ppm) as following:

 

 
ppm 100 =                   × 10 

6

                                                     where : 

 

 

wt =                                = 25 × 10 
–3    

0.025mg 

Wt

250 

100 × 250

 

10 
6
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This (0.025) gm is to be solved in 

250ml of deionized water in order to ob-

tain a solution with concentration 100 pp 

of fluoride (NaF). Then the other standard 

solution also prepared in the same way 

with different concentrations from the 

original solution which was prepared. The 

concentration of the standard solutions are: 

(10–100 with ten increment and 5, 1, 0.5, 

0.01,0.05)ppm. After measuring these dif-

ferent concentrations of fluoride by radi-

ometer A/S (EMRUPUSE 72 DK–2400 

Copenhagen NU Denmark) with the fluo-

ride ion selective electrode a curve drawn 

for the fluoride in ppm  and mv which is 

obtained from the device for each concen-

tration, as shown in Figure (1). 
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Figure (1): Standard solution curve prepared from 

standard solution 

 

 
Total Ionic strength adjusting buffer (TI-

SAB): 

The TISAB was prepared by adding 

500ml of deionized H2O to 27 ml of 

analyr reagent (AR)grade NaCl, and 0.03 

grams of sodium citrate. The solution was 

triturated to PH of 5.0–5.5 using (AR) 

grade 5M NaOH. The solution was cooled 

and then diluted to volume liter
(15)

.  

Fluoride measurement: 
 Fluoride released was measured by 

using a radiometer with the fluoride ion 

selective electrode. The measuring unit is 

by milivolts (mv). Then the reading from 

the device was pointed to the standard so-

lution curve and according to the calibra-

tion curve method the reading was deter-

mined by the use of the regression equa-

tion to obtain the concentration of the fluo-

ride 
(16)

. 
 

RESULTS
       Measurements of fluoride ion released 

from the two typeas of materials. Tetric 

ceram and Kerr composite resin were 

made. The results were obtained in MV 

(mill volt) then these results where con-

verted to PPM (part per million), A curve 

of fluoride release was drawn for each 

type of material. The result in Tables (1 

and 2) showed ANOVA for the means 

amount of the fluoride released for the 

tested groups the result showed that there 

was a significant difference of the means 

among tested groups at p≤0.0.01. 
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Table (1) Mean and Standard deviation for the amount of fluoride released 

from Tetric composite  resin.
Source of variance Sum of Squares df Mean Square F Sig. 

Between Groups 96987.554 6 16164.592 25.621 .000 

Within Groups 260566.689 413 630.912   

Total 357554.243 419    

Df: degree of freedom; Sig: Significancy. 

 
 

 

Table (2) Mean and Standard deviation for the amount of fluoride released 

from Kerr composite resin.

Source of variance Sum of Squares df Mean Square F Sig. 

Between Groups 3876.460 6 646.077 21.039 .000 

Within Groups 26026.230 203 128.208   

Total 29902.690 209    

Df: degree of freedom; Sig: Significancy.

 

 

 

 

The amount of fluoride release in ppm for 

the observations days as shown in Figure 

(2) for tetric ceram and Figure (3) for Kerr 

composite resin. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (2): Fluoride released from Kerr in the first day 
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Figure (3): Fluoride released from kerr in the first day 

 
Tetric ceram: 

The amount of fluoride release from 

tetric ceram which cured at the high inten-

sity (400 Mv/cm
2
) are less than the amount 

of fluoride release from the material that 

cured at the intensity of (300 Mw/cm
2
) 

while the amount of fluoride release from 

the materials cured at the intensity (170 

Mw/cm
2
) are more than the other previous 

samples which cured at higher intensity as 

shown in Table (1). 

Kerr composite resin: 

Also the same the amount of the fluo-

ride release from the samples cured at the 

high intensity are less from the amount of 

the fluoride release of the materials cured 

at low intensity.The mean and standard 

deviation for the amount of fluoride re-

lease with different intensity of light cured 

Kerr composite are shown in Table(2).  

 

DISCUSSION 
Ytterbium fluoride is incorporated to 

render fluoride–releasing composite how-

ever fluoride is released in a small amou-

nts. The silica glasses are covered with sil-

ane coupling agents, dysfunctional mole-

cules which bond with silicas hydroxyl 

group in one end with the double bond of 

the monomer matrix in the other end 
(17)

. 

This type of a double bond when curing 

most of the double bond (–c=c–) change to 

a single bond (c–c) during poly meriza-

tion. Exposure intensity and curing times 

of visible light are important factors in 

composite resin polymerization. Compo-

site resin requires sufficient intensity of 

the light and suitable wave length with a 

dequate curing time for the activation re-

sponsible for initiating polymerization 
(18–

20)
. There was significant difference in the 

degree of conversion of composite resin 

by the use of different light intensity. 

There is increasing in the degree of con-

version by the increasing of the light in-

tensity
(18,19,20,21)

. So the high degree of 

conversion will lead to conversion of 

double bond to a single bond (–c=c1) (c–

c). Thus will lead high polymerization de-

gree as the intensity increase 400 Mw/cm
2
. 

There is increase of polymerization, the 

fluoride ion will trapped inside the lattice 

of polymer. So there is obstraction in the 

fluoride release by the increasing of the 

intensity of the light cure , the amount of 

fluoride release will decreased as shown in 

Figures (1 and 2). While when there is 

decrease in the imtemsity of light cure 170 
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mw/cm2 there is a high amount of fluoride 

release by the decrease of the intensity of 

light cure. 

 

CONCLUSIONS 

The amount of fluoride released from 

the composite resin which were cured by 

light cure were significantly different ac-

cording to the differ of 170 Mw/cm
2
 light 

cure intensity. There is high amount of 

fluoride release with the low intensity light 

cured composite and there decrease in the 

amount of the fluoride release by the in-

crease of the light cure intensity 400 

Mw/cm
2. 
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