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EFFECT OF AFFECTED-CARIES ON THE BOND STRENGTH OF  

GLASS IONOMER CEMENTS &  
NOVEL BIOACTIVE MATERIAL 
TO ROOT DENTIN 

  MATERIALS  &  ME THODS   

  RES ULTS

4 mm

CEJ

Blade

Horizontally cut  
at 4 mm. below CEJ

    Horizontally cut at CEJ

Exposed the flat root dentin & Create smear layer  
by polishing with 600-grit SiC paper 1 min

Artificial demineralizing 
solution

Distilled water

CAD group 
(n = 30)

SD group 
(n = 30)

  Then randomly assign the specimens into  
3 subgroups according to the materials. 
 Condition and place each of restoration 
material according to the manufacturer 
instruction on the prepared specimens by 
using bonding clamp and mold (Ultradent)

        - CAREDYNE™ RESTORE 
        - Fuji VII ®  
        - Fuji II LC ®     
         

Restorative material 

     1 mm diameter 
     1 mm height

Bonding clamp and mold 
(Ultradent) Storage in artificial saliva 

at 37 °C 24 hrs 

Artificial saliva
Wire

Specimen

Cross-head 
 speed 

1 mm/min

μSBS test 
by using a Universal testing machine 
(Lloyd LF-Plus, West sussex, England) 

To evaluate the microshear bond strength 
(µSBS) of glass ionomer cement and a novel 
bioactive material to sound, and artificial 
caries-affected root dentin.

  DATA  ANALYSIS  

• Root caries is one of the most common dental problems in the elder population, significantly degrading 
their quality of life. 

• Glass-ionomer cement is a material of choice that can be used effectively even in areas of root caries. 
Fuji VII ®(FV) and Fuji II LC ® (FL) are superior in fluoride-releasing ability among the other various 
types of GICs. 

• A novel bioactive material “CAREDYNETM RESTORE”(CD) was recently developed to improve the 
antibacterial and demineralization inhibitory effect, by not only releasing fluoride ions but also zinc 
and calcium ions. 

• Most literature reviews on CD were in regards to the ion releasing properties, but there are still 
minimal research regarding the bond strength. 

• Therefore, this study aims to obtain more information about the novel bioactive material on their bond 
strength to root dentin.

The value of FL was significantly higher than those of CD and FV in both conditions, SD and CAD. This current study reveals, when comparing SD and CAD, 
only the µSBS of FV was not affected by the type of dentin. In contrast, FL and CD their µSBS decreased by 50%. The newly developed bioactive material, CD , 
showed higher μSBS values on SD compared to FV but on CAD it was lower.

  BACKGROUND     OBJECTIVE   

Buccal Lingual

Table 1 show microshear bond strength (µSBS) values are expressed in MPa (Mean ± 
SD) ,n=10 for each group and pretest failure (PTF) and mode of failure

Material Dentin substrates Pretest failure (PTF)

SD CAD SD CAD

CD 4.80 ± 1.3 Bb 2.35 ± 0.7 Bc 0/10 0/10

FV 3.83 ± 1.7 Bc 2.45 ± 1.4 Bc 1/10 1/10

FL 8.76 ± 2.7 Aa 4.97 ± 1.2 Ab 0/10 0/10

Different capital letters show significant differences within columns for each material, whereas different small letters show significant 
differences within rows for each dentin substrate (SD or CAD). (p ≤ 0.05).

Root dentin Root dentin

CAD SD 

2 mm

 CONCLUSION  
With in the limitation of this study, only 
the µSBS values of FV was not 
significantly affected between SD and 
CAD. In contrast, FL and CD, their µSBS 
values decreased by 50% approximately. 

SEM observation for  
failure mode analysis

SPSS program version 26.0 (SPSS, Inc, Chicago, 
IL, USA) was used to analyze data. Normality of 
variation was analyzed by Kolmogorov-
smirnova. The data showed non-homogeneous 
of variation. Then the data was analyzed by 
using a nonparametric Games-Howell test at 
confidence level 95%.

1

Bonded surface 
of flat cervical 

root dentin

Vertically cut along the buccal & 
lingual surface 
Then cut 2-mm away from the 
previous cut into the pulp to 
obtain 2-mm thickness.

1

2 233

2

(FL)
(FV)

(CD)

3

• Humidity 58 ± 2

Materials 
(CD, FV, FL)

Flat root dentin

4

4

Figure 1 Briefly show experimental groups & methods of this study

Figure 2 The percentages of the recorded modes of failure in the tested groups

• %Temperature 25 ± 2 °C


