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ABSTRACT: 

Background: The aims of this study were to 

determine the fluoride release from a giomer after 

(24 hours, one week, and one month) and to 

examine the recharge ability of the giomer after 

recharge with topical fluoride material (APF gel) 

and two different durations. 

Materials and Methods: This study involved the use 

of 36 specimens of tested material, the specimens 

were divided into three main groups (24 hr., one 

week and one month group) each group consisted 

of 12 specimens (specimens recharged with APF 

gel, 6 specimens for 1min. and 6 specimens for 4 

min.). 

 Results: The statistical analysis of variances 

showed there was no statistical significant 

difference in the mean values of release of all 

specimens in 24 hr. and one week group but there 

was a highly statistically significance differences in 

the mean values of release of all specimens in one 

month group and after recharge with  APF gel 

(1min., 4 min.) there was a highly statistically 

significance differences in the mean values of 

fluoride release after recharge in the groups (24 hr., 

one week and one month). 

Conclusions: The amount of fluoride released from 

the giomer was more in 24 hr. group than others 

group. Recharge with APF gel released more 

fluoride. Increasing the time that giomer is in 

contact with the recharging material resulted in a 

greater uptake of fluoride. 
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I. INTRODUCTION: 
 Dental caries is an infectious disease 

caused by multi factors and leads to the loss of 

dental hard tissue elements over time leading to the 

destruction of the tooth. Dental caries occurs due to 

the changes in a balance between re and 

demineralization, the demineralization process is 

described as a loss of minerals from tooth structure, 

while the remineralization process is described as 

re-precipitation of minerals in tooth structure 
1
. 

Dental caries can be prevented by 

avoiding the favorable condition for de-

mineralization of hard tissues of tooth in the oral 

environment. Fluoride is the most beneficial topical 

agent, which exerts an anti-caries effect by means 

of several mechanisms including enhancing 

remineralization and inhibiting microbial growth 

and their metabolism 
2
. 

Fluoride has been well-documented as a 

major contributing factor for the decline in the 

incidence and severity of dental caries and plays a 

central role in prevention of dental caries. 

Topically applied fluoride gels have been 

widely used as a caries-preventive intervention in 

school-based programs for over three decades. 

Fluoride gel is usually applied by a dental 

professional, or self-applied under supervision 

(depending on the age of the child), from once a 

year to several times a year. The gel is usually 

placed in a tray that the child or young person must 

keep in their mouth and bite into for about four 

minutes 
3
. 

Giomers is well documented that the 

presence of fluoride ions in low, sustained 

concentrations for a sufficient period of time 

decreases the enamel demineralization and 

accelerates the remineralization process. However, 

the fluoride ions leached out from the fluoride-

containing materials diminish over time; hence, the 

―recharging‖ of these materials with fluoride has 

been advocated to maintain a continuously 

increased level of fluoride release 
4
. 

Giomer is a relatively new innovative 

filler technology of resin composite as an esthetic 

direct restorative material for anterior and posterior 

teeth restoration 
5
 and can be used in both primary 

and permanent teeth. 

 

AIMS OF STUDY: 

The current study aims to: 

 To determine the fluoride release from a 

tooth colored restoration (Giomer) after 24 hours, 

after one week and after one month, to examine the 

recharge ability of the (Giomers) after APF gel 
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application at different times (1 and 4 min. 

application). 

 

II. MATERIALS AND METHODS: 
  The material used for this study was 

giomer (shofu Inc. Japan) total number of 36 

specimens were made and randomly divided into 

three groups: 

Group A :( 12 specimens) fluoride release was 

measured after the first 24hr.   (12 specimens) were 

randomly assigned to the APF gel group and 

recharging the giomer with APF gel (6 specimens 

for 1min, 6 specimens for 4min). 

Group B :( 12 specimens) fluoride release was 

measured after 1 week from giomer, (12 ) 

specimens were randomly assigned to the fluoride 

gel group and the giomer was recharged with APF 

gel (6 specimens for 1min, 6 specimens for 4min). 

Group C :( 12 specimens) fluoride release was 

measured after one month from giomer, (12 ) 

specimens were randomly assigned to the fluoride 

gel group and then the giomer was recharged with 

APF gel (6 specimens for 1min, 6 specimens for 

4min). 

 

Specimens Preparation 

 The dimensions of all the specimens were 

2mm in height and 5mm in diameter 
7
.The weight 

of each specimens was (0.1mg) as it was checked 

by weighing with an accurate balance. 

 

Methods  

Polyethylene molds were prepared by 

cutting insulin syringe with disk fixed to engine 

with mandrill, dimensions of each mold (2mm in 

height and 5mm in diameter). Then specimens 

were prepared by filling the polyethylene mold 

with giomer between two glass slab and pressure 

was applied by using fifty grams mass to eliminate 

any excessive material 
7
. 

After the weigh was removed a light cure 

was used to cure the material (wavelength 385–515 

nm; light intensity 1200 mW/cm2) through the 

glass slides for 40 s on both the surfaces. Tip of 

light cure placed immediately on the glass slide.  

Specimens were taken out of the 

polyethylene mold and stored at 37°C in 

polyethylene containers containing 5 ml of 

deionized water 
9
.The intensity of light cure was 

checked after curing of every 5 specimens by using 

radiometer (Foshan Stardent Equipment Co.) to 

check the intensity of the light which was constant. 

Fluoride release was checked using 

fluoride ion-selective electrode (EUTECH 

INSTRUMENTS, Singapore) all data were 

recorded in ppm at time intervals of one day, one 

week, and a month 
9
. 

 

Procedure 

Before measuring fluoride release, the 

electrode was cleaned with sand paper then washed 

with distilled water and dried with tissue then 

measure standard solutions of fluoride (NaF) with 

concentration (0.25%, 0.5%, 0.75%, 1%, 1.5%, 

2%, 30%, and 40% 
11

.Then fluoride release of the 

specimens was measured in each group. In each 

group the specimens were divided into subgroup (6 

specimens) for APF gel (Germiphene Corporation) 

(1min, 4min). 

  After measuring release of specimens, 6 

Specimens were recharged with APF gel for 1min 

and 6 specimens were recharged with APF gel for 4 

min by immersing the specimens  in APF gel then 

washed with 2 ml of deionized water and placed in 

new poly ethylene container  containing 5ml of 

deionized water also in the next day fluoride 

release was measured for the specimens with 

fluoride ion selective electrode, this was done for 

recharge after one day, for the two others groups 

the specimens were kept in deionized water;24 hr. 

prior to the measurement of the fluoride release, the 

specimens were converted to new polyethylene 

container that had a new 5 ml. of deionized water 

and the measurement was done after one day 
11

 for 

both groups one week and one month. 

 

III. STATISTICAL ANALYSIS 
Data entry and data analysis were done using SPSS 

version 19  

(Statistical Package for Social Science) which 

included the following:  

1. Test of normality was performed to check 

normality of the data. 

2- Descriptive Statistics which include: mean, 

standard deviation for each individual variable.  

3- Duncan’s Multiple Range test: These tests were 

used to locate the significant differences among the 

groups. The statistical results were considered 

significant at p ≤ 0.05. 

 

IV. RESULTS: 
The obtained data were tested for 

normality by Kolmogorov Smirnov and Shapiro-

Wilk test, all the obtained data were normally 

distributed, as P≥0.05. 

There was no statistical significant 

difference in the mean values of release of all 

specimens, while there was a highly statistical 

significance difference between groups in the mean 

values of fluoride release after recharge. 
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Table (1) Descriptive statistics (Mean, Number, and Standard Deviation) for amount of Fluoride Released from 

the Giomer According to the Different Durations and Recharge with topical fluoride. 

           Time    

conc.ppm    

  Release Recharge 

24h. 

 

 

 

 

 

One week 

 

 

 

 

 

 

 

One month 

1min.(APF gel) Mean 0.938 1.283 

N 6 6 

Std.Deviation 0.015 0.010 

4min.(APF gel) Mean 0.944 1.289 

N 6 6 

Std.Deviation 0.013 0.015 

1min.(APF gel) Mean 0.870 1.247 

N 6 6 

Std.Deviation 0.008 0.040 

4min.(APF gel) Mean 0.881 1.309 

N 6 6 

Std.Deviation 0.008 0.008 

Std.Deviation 0.016 0.028 

1min.(APF gel) Mean 0.901 1.295 

N 6 6 

Std.Deviation 0.021 0.007 

4min.(APF gel) Mean 0.944 1.286 

N 6 6 

Std.Deviation 0.013 0.032 

 N= Number of Specimens, Std, Deviation= Standard Deviation 

 

Table (2) Comparative Evaluation of Fluoride Release and Recharge from the Giomer after 24hr for the Two 

Duration of Topical Fluoride Application. 

  

 N Mean 

t-value Sig Std. 

Deviation 

24 hours 

release 1min 
6 .9387 -.691- .505 .01517 

4 min 6 .9443 -.691- .506 .01316 

recharge 1min 6 1.2835 -.761- .464 .01078 

4 min 6 1.2893 -.761- .466 .01538 

 

No significant difference in the recharge of the gel 

group for the 2 durations (1min and 4min). 

Table (3) demonstrates Duncan's Multiple 

Range Tests of fluoride release and recharge with 

APF gel (1min, 4min) after one day, in which 

release of fluoride was nearly the same in all 

groups regardless of the type of fluoride application 

and the time of application. Release of fluoride 

after recharge of Giomer with APF gel was slightly 

greater in 4min group than 1 min. 

 

Table (3) Duncan's Multiple Range test of Mean Values of Fluoride Release and Recharge with APF Gel (1min, 

4min) for the one day group (24hr. Group). 

 release recharge Mean 

1min Mean .9387 b 1.2835 a 1.1111 a 

N 6 6 12 

Std. Deviation .01517 .01078 .18052 

4 min Mean .9443 ba 1.2893 a 1.1168 a 

N 6 6 12 
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Std. Deviation .01316 .01538 .18069 

Total Mean .9415 b 1.2864 a  

N 12 12  

Std. Deviation .01386 .01303  

 

Table (4) Comparative Evaluation of Fluoride Release and Recharge from the Giomer after 24hr for the Two 

Duration of Topical Fluoride Application. 

 

  

N Mean 

t-value Sig 

Std. Deviation 

7 day 

release 1min 6 .8705 -2.147- .057 .00838 

4 min 6 .8812 -2.147- .057 .00882 

recharge 1min 6 1.2472 -3.718- .004 .04013 

4 min 
6 1.3093 -3.718- .012 .00819 

 

 Table (4) Demonstrate Independed 

Sample t test Number, Mean, and Standard 

Deviation. Statistical analysis displays there was no 

statistical differences in release of fluoride from, 

there was statistical differences in release of 

fluoride from Giomer after recharge with APF gel 

(1min, 4min). 

 

Table (5) Duncan's Multiple Range Tests of fluoride release and recharge with APF gel (1min, 4min) for the 

One Week Group. 

1min Mean .8705 c 1.2472 b 1.0588 b 

N 6 6 12 

Std. Deviation .00838 .04013 .19864 

4 min Mean .8812 c 1.3093 a 1.0952 a 

N 6 6 12 

Std. Deviation .00882 .00819 .22375 

Total Mean .8758 b 1.2782 a  

N 12 12  

Std. Deviation .00992 .04262  

 

Shows Duncan's multiple range tests of fluoride 

release and recharge with fluoride varnish (12hr, 

24hr) and APF gel (1min, 4min) after one week. 

In which release of fluoride after recharge of 

Giomer with APF gel was greater in 4min group 

than 1 min. 

 

Table (6) Comparative Evaluation of Fluoride Release and Recharge from the Giomer after one month for the 

Two Duration of Topical Fluoride Application. 

 
  

N Mean 

t-value Sig 

Std. Deviation 

I month 

release 1min 6 .9012 -4.206- .002 .02131 

4 min 6 .9448 -4.206- .003 .01388 

recharge 1min 6 1.2958 .711 .493 .00717 

4 min 6 1.2862 .711 .506 .03250 
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After one month differences were observed in the release of fluoride, for the recharging of the giomer no 

differences existed for the recharge of the gel group. 

 

Table (7) Duncan's Multiple Range Tests of fluoride release and recharge with APF gel (1min, 4min) for the 

One 

 

release recharge Mean 

1min Mean .9012 b 1.2958 a 1.0985 a 

N 6 6 12 

Std. Deviation .02131 .00717 .20666 

4 min Mean .9448 b 1.2862 a 1.1155 a 

N 6 6 12 

Std. Deviation .01388 .03250 .17984 

Total Mean .9230 b 1.2910 a  

N 12 12  

Std. Deviation .02853 .02300  

 

Demonstrate Duncan's Multiple Range Tests of 

fluoride release and recharge with APF gel (1min, 

4min) after one month, in which release of fluoride 

more in APF gel 4min group followed by APF 

1min group. 

 

V. DISCUSSION 
 Dental caries, which is still a major public 

health concern, is the most common chronic 

condition in children 
12

. Enamel, dentine, and 

cementum of deciduous and permanent teeth are 

demineralized as a result of dental caries 
13

.The 

easiest way to describe secondary (recurrent) caries 

is as caries seen around the edges of an existing 

restorations. Secondary caries possesses certain 

characteristics clinically. The cervical and 

interproximal borders are where a significant 

amount of secondary caries is seen. The enamel or 

root surface next to the restorative material may 

have a cavitated lesion, an active incipient lesion, 

or an arrested lesion similar to primary caries. In 

both the permanent and primary dentitions, 

secondary caries is the main cause of restorative 

failure 
14

. 

 Fluorides are used therapeutically to 

inactivate developing carious lesions and are 

crucial in the prevention of dental caries. Fluoride's 

effects are mostly realized when given topically, 

and they are further boosted when combined with 

appropriate mouth hygiene 
15

. 

  Several fluoride-containing dental 

restoratives, such as glass ionomers, resin-modified 

glass ionomer cements, polyacid-modified 

composites (composers), composites, and Giomers, 

are marketed to minimize recurrent caries. 

Giomers, a new family of materials, aim to 

combine the greatest qualities of composite resins 

and glass-ionomersresistance to carious lesion, 

high aesthetics and mechanical resistance. Giomers 

represent one of the most recent developments in 

the field of fluoride releasing dental materials, 

combining esthetics with the possibility to have a 

finished surface and good mechanical resistance 
16

. 

 Giomers are a wonderful option for restoring non-

carious cervical lesions such abrasion or erosion 

and class V cavities in primary or permanent teeth 

because of their outstanding aesthetics, good color 

matching, smooth surface finish, minimal 

microleakage, and clinical stability 
18

. 

The bioactive glass, which is a component 

of giomers, dissolves when it comes into contact 

with biological fluids, allowing for the release of 

therapeutic ions including calcium, fluoride, and 

phosphate, which affects the ability to create apatite 
16

. 

However, S-PRG particles have an 

additional source of fluoride for release—the 

fluoride complexes within their glass ionomer 

hydrogel. Additionally, fluoride release is 

facilitated by the acidified water in the hydrogel 

that surrounds the inner glass of S-PRG particles as 

a result of the fluoride-containing glass core's 

ongoing disintegration 
17

. 

The current study show that the fluoride 

release was slightly greater in the first 24 hr. than 

the one week group and one month group, in the 

later days release of fluoride was slow this might 

be attributed to the reason that the fluoride ability 

to diffuse through cement pores and fractures as the 

glass dissolves in storage medium and fluoride is 

leached out from the material as noticed by 
18

. 
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The current study showed no burst effect 

this result is in line with the results of other studies 
20, 21

, this explains the steady decline of fluoride 

release from giomer in the present study over the 

entire period of the present experiment. 

According to the present study, Giomer 

releases the most fluoride after 24 hours, and that 

quantity stays largely stable for one week this is in 

line with 
22

 .A steady reduction in release was 

noticeable after one month. However, until the 30th 

day, fluoride release resumed a more or less steady 

pattern. This result was consistent with 
23

. 

The results of the current study disagree 

with 
24

 that evaluated the quantity of fluoride 

released from Giomer and two types of composite 

after 1 day, 7 days, and 30 days and they 

discovered a substantial decrease in fluoride release 

from day 1 to day 30 in Giomer. 

Due to its stability and widespread 

commercial availability, acidulated phosphate 

fluoride (APF) gel 1.23% is the most widely used 

fluoride application agent. The tooth enamel is 

etched by the acid phosphate in the gel; the mineral 

hydroxyapatite is subsequently replaced by fluoride 

ions to produce fluoroapatite, which is more 

durable and acid-resistant 
25

.  

 In pediatric dentistry, fluoride varnish 

(NaF 5%), which is professionally administered, is 

frequently used as a caries prevention strategy. The 

evaluated restorative materials were recharged 

using it in a manner reminiscent of a clinical 

setting. The amount, frequency, concentration, and 

time that a topical fluoride agent is applied 

determines its capacity to recharge a substance 
20

. 

This was presumably caused by the APF gel's low 

pH, which causes it to erode the surfaces of many 

restorative materials and contribute to the high 

release of fluoride and other ions. APF gel contains 

phosphoric acid and hydrofluoric acid. The 

materials' permeability was also most likely to play 

a significant role in the fluoride recharge method. 

The dosage, frequency, concentration, and 

duration of administration of the topical fluoride 

agent all affect its capacity to recharge a substance 

The fluoride re-release that happens right away 

after recharging is caused by the topical fluoride's 

transient action, but the release over the following 

days is related to the fluoride's capacity to permeate 

through the materials' pores and be stored for re-

release 
20

. 

According to the current study recharging the 

giomer with APF gel is better in APF gel 4min 

group more than 1 min group. 

As a conclusion; and within the limits of 

the current in vitro study, a giomer restoration can 

be used as an option in treatment of childhood 

caries there was stable and sustained release of 

fluoride for the entire experiment time (one 

month). This release may have therapeutic 

ramifications since it will weaken any bacteria that 

may have survived in the inner dentine of a carious 

tooth, demineralization might be slowed or 

prevented by the discharge of fluoride into the 

neighborhood environment, so there will be a lower 

chance for the occurrence of recurrent caries than 

other non-fluoride-containing composites. 

Demineralizing, acidic, and plaque fluids as low as 

1 ppm fluoride can stop the demineralization 

process and encourage the remineralization of the 

enamel and dentin for this reason fluoride releasing 

restorative materials preferred to be used in 

children and in elderly patients in which secondary 

caries can be prevented as fluoride released from 

restoration material (giomer) reduces enamel and 

dentin demineralization around restorations but in 

different extent, depending on their fluoride release 

ability Additionally, the  material emitted less 

fluoride ions with time, therefore, the materials' 

capacity for recharge is crucial for kids who have a 

high risk of developing caries, it helps to maintain 

an elevated amount of fluoride ions near repair 

release of the fluoride from the restorative material. 

 

VI. LIMITATIONS OF STUDY: 
The study had certain limitations, during 

the procedure for example the preparation of 

polyethylene mold during cutting by engine to have 

an accurate mold with 2mm in height. The present 

study was done under in vitro condition; hence 

future studies should be focused to be conducted in 

vivo condition to evaluate the clinical behavior and 

the amount of fluoride release of the tested 

material. 
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