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In t r o d u c t i o n

Zirconomer is a new class of restorative material that has been 
developed by addition of nano zirconia fillers in the glass 
component. The use of nano zirconia fillers in the glass component 
strengthens the restoration’s structural stability. It greatly enhances 
mechanical qualities in posterior load-bearing regions, such as 
increased compressive strength and durability.1

The need to improve the mechanical properties of GICs is always 
a major concern.2,3 Zirconomer defines a new class of restorative 
material overcoming all the shortcoming of self hardening glass 
ionomer cement but the ability of GICs to remineralize and protect 
the tooth through ion release such as fluoride, calcium, and 
phosphate is desirable.4,5 Active fluoride release is essential factor 
for an ideal performance of the restorative material. Hence, this 
present in vitro study was aimed to compare the amount of fluoride 
produced from glass ionomer cement (Fuji IX) and zirconomer. It can 
be used in Class I and II cavities and also temporary replacement 
for fractured cusps, used in Pediatric and Geriatric restorations in 
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Ab s t r ac t
Mercury toxicity from amalgam dental fillings and their potential for creating problems in the environment and for human health have 
prompted the development of new restorative materials. The leading alternatives among these are glass ionomer cements. According to current 
understanding, restorative materials that slowly release fluoride exert a local cariostatic effect. For this purpose, glass ionomer cements have 
desirable properties in that they help prevent recurrence of caries by releasing fluoride over a long period. Thus, they function in accord with 
the major cariostatic mechanism of fluoride, which is believed to be its action to promote remineralization and to influence the morphology of 
teeth by reducing enamel solubility and by suppressing oral cariogenic bacteria. Although the minimum local concentration of fluoride release 
required to inhibit demineralization has not been determined, it is reported that the cariostatic ability of fluoride releasing restorative materials 
is significant. Zirconomer defines a new class of restorative that promises the strength and durability of amalgam with the protective benefits of 
glass ionomer while completely eliminating the hazards of mercury. The inclusion of specially micronized zirconia fillers in the glass component 
of zirconomer reinforces the structural integrity of the restoration and imparts superior mechanical properties for the restoration of load-bearing 
permanent teeth. Combination of outstanding strength, durability, and sustained fluoride protection deems it ideal for multiple applications. 
The aim of the present study was to determine the fluoride release from glass ionomer cements and compare it with new material zirconomer. 
Materials and methods: 
Sample preparation: Tablets of glass-ionomer cements and zirconomer were prepared. A dental floss was incorporated into the tablets during 
fabrication to allow suspension into the test medium. Each disk specimen was immersed in airtight polyethylene bottle containing 20 mL of 
deionized water and incubated at 37°C and stored for 24 hours. 
Determination of fluoride ion release: Fluoride ion measurement was performed after 6 hours, 24 hours, 48 hours, 7 days, and 14 days under 
normal atmospheric conditions by fluoride ion selective electrode connected to an ion selective electrode meter. 
Result and conclusion: Both the material tested in the study had the ability to release fluoride but higher fluoride release was observed by 
zirconomer as compared to GIC at all time intervals. 
Clinical significance: From a clinical point of view, both the restorative materials release fluoride at all time intervals; however, addition of 
zirconia particles in zirconomer increases its strength and provides superior mechanical properties. Therefore, due to the combination of both 
good structural integrity and fluoride releasing properties, zirconomer can be used for restoration of load bearing teeth.
 Keywords: Fluoride release, GIC, Zirconomer.
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Re s u lts
When LSD post hoc test was applied for pairwise comparison, it 
showed that at 6 hours, fluoride release was significantly higher than 
24 hours; at 24 hours fluoride release was significantly higher than 
14 day fluoride release. At 7 days, fluoride release was significantly 
higher than 48 hours and 14 day fluoride release (Fig . 2).

On comparing the f luoride release between GIC and 
zirconomer, significantly higher fluoride release by zirconomer 
was observed (Table 1).

Di s c u s s i o n
Various methods have been described to detect fluoride release 
previously. Fluoride ion selective electrode is the most frequently 
employed technique for measurement.7

In the present study, restorative material was placed into 
the Teflon mold and covered by mylar strip, supported by glass 
slide. This is to apply gentle and uniform pressure to extrude 
the excess material as shown in the previous studies conducted 
by Dhull et  al.8 Several authors in previous studies have been 
changing the immersing solution regardless of the measurement 
intervals. McCabe (1998) suggested that daily changes of the 
immersing solution could minimize or even inhibit fluoride 
release by equilibration of the solution.8 Ion-specific electrode 
was used to measure fluoride–as it is more accurate, simple, and 
convenient.9 Zirconomer released considerably more fluoride in 
deionized water than glass-ionomer cements in this study. The 
highest values of cumulative fluoride release of zirconomer that 
can be related to incorporation of higher fluoride compounds 
compared to Fuji IX glass ionomer.

The results of this study about Fuji IX is in accordance with 
another study results. Low fluoride release in F IX is attributed to 
glass filler content with fewer monovalent ions cross-linking the 

root surfaces where overdentures rest and is also suitable for ART 
technique . Fluoride ions release is associated with all glass ionomer 
systems, which are useful for all young patients, are particularly 
advantageous for those susceptible to dental caries.6

Mat e r ia  l s a n d Me t h o d s
An in vitro study was conducted to assess the amount of fluoride 
release from glass ionomer cement (Fuji IX) and zirconomer in the 
department of pediatric and preventive dentistry.

Sample Preparation
The investigation employed glass ionomer cements and zirconomer 
tablets (10 numbers for each group).

Teflon-coated molds were used to make these tablets. A thick 
transparent sheet placed on a flat plane surface. This functioned as 
the mold’s base. After that, the glass ionomer cements were mixed by 
hand according to the manufacturer’s specifications. The mixture was 
poured into the mold and sealed with a mylar strip. The mold was then 
overlaid with a glass slide. Hand pressure was then used to extrude 
excess material and ensure that the specimen disks are uniform and 
void-free, and the cement was therefore allowed to set in the mold.

Set tablets were gently lifted out of the molds (Fig.  1). Each 
tablet was submerged in airtight polyethylene bottle filled with 
10 mL of deionized water.

De t e r mi  n at i o n o f Flu o r i d e Io n Re l e a s e
Fluoride ion measurement was performed after 6 hours, 24 hours, 
48 hours, 7 days, and 14 days under normal atmospheric conditions 
by fluoride ion selective electrode connected to an ion selective 
electrode meter. At the end, the tablet was removed from the 
bottle. 1 mL of total ionic strength adjustment buffer (TISAB) was 
added. The electrode was dipped into the solution and fluoride 
concentration was recorded.

Fig. 1:  Specimen preparation

Table 1:  Comparison of fluoride release between GIC and zirconomer at different time intervals (using Unpaired t-test) 

6 hours 24 hours 48 hours 7 days 14 days 

t-test value 40.500 140.513 85.54 36.923 31.577 
df 2 2 2 2 2 
Mean difference 5.35 7.33 7.01 4.80 6.18 

P value  < 0.01  < 0.001  < 0.001  < 0.01  < 0.01



Fluoride Release from Glass Ionomer Cement (Fuji IX) and Zirconomer

International Journal of Clinical Pediatric Dentistry, Volume 15 Issue 1 (January–February 2022) 37

release was observed by zirconomer as compared to GIC at all 
time intervals.

Cl i n i c a l Si g n i f i c a n c e
From a clinical point of view, both the restorative materials 
release fluoride at all time intervals; however, addition of zirconia 
particles in zirconomer increases its strength and provides superior 
mechanical properties. Therefore, due to the combination of 
both good structural integrity and fluoride releasing properties, 
zirconomer can be used for restoration of load-bearing teeth.
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polymer chains holding them close together, leading to less water 
transport and, consequently less fluoride release.

Restorative materials with a high fluoride release generally 
have lower mechanical properties.10 Therefore, they may not be as 
durable clinically as lower fluoride releasing materials, particularly in 
load-bearing areas. Mechanically stronger materials usually release 
only a small amount of fluoride.

But zirconomer is developed to exhibit strength that is 
consistent with amalgam. The homogeneous incorporation  
of zirconia particles in the glass component further reinforces  
the material for lasting durability and high tolerance to occlusal  
load.11

Co n c lu s i o n
In caries active patients, the preferable choice of material needs 
to have good fluoride releasing ability. Within the limitations of 
present study, it can be concluded that both the materials tested 
in the study had the ability to release fluoride but higher fluoride 

Fig. 2: Mean and standard deviation (SD) of fluoride release (in PPM) 
from GIC and zirconomer at different time intervals
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