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Abstract 

The aim of this study was to test different types and aggregaLon of nanoparLcles to lithium 
disilicate. Sixty samples were divided into six groups of 10 samples as following: Group 1 
(control) lithium disilicate outside adding of nanoparLcles Group 2 lithium disilicate accom-
panying adding of Ltanium dioxide nanoparLcles, Group 3 lithium disilicate accompanying 
adding of silica dioxide nanoparLcles, Group 4 lithium disilicate accompanying adding inte-
grate of 2.5% Ltanium dioxide and 2.5% with silica dioxide nanoparLcle Group 5 lithium dis-
ilicate accompanying adding connect of 3% Ltanium dioxide and 3% silica dioxide nanoparL-
cle, and Group 6 lithium disilicate accompanying addiLon integrate of 5% Ltanium dioxide 
and 5% silica dioxide nanoparLcle. All samples were thermocycled for 2000 cycles, before 
evaluaLons. Shear bond strength (SBS) test results revealed a meaningful increase in changed 
lithium disilicate on zirconia cores (group 2, 3, 4, 5 and 6) in comparison to the control group. 
Mixtures adding 3% Ltanium dioxide and 3% silica dioxide (group 5) to lithium disilicate dis-
played maximal bond substance than the other groups. No dissimilariLes in the effect of L-
tanium dioxide nano-atoms added (group 2) and silica dioxide nano-atoms addiLon (group 
3), and between group 4 and 6 were found. Lithium disilicate and zirconia gist maybe revised 
by adding of either 5% wt/wt of Ltanium dioxide nanoparLcles or 5% wt/wt of silica dioxide 
nanoparLcles to lithium disilicate. 
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Introduc)on 
Ceramic veneer has been the most accounta-
ble, resilient and advised repair cloth for early 
denLLon on account that the 1980s, especially 
with the current improvement of adhesive 
methods [1]. Due to their fascinaLng vitreous-
ness and aestheLc qualiLes and the complexity 
of their aestheLc lie, lithium disilicate (LD) glass 
ceramic po]eries is an appealing raw material 
that is witnessing expanding uLlizaLon in den-
Lstry. Instead, due to the forces naturalizing 
dental restoraLons on mechanical properLes 
of denLn and tooth color matching are very 

important [2]. The use of lithium disilicate (LD) 
glass po]eries in denLstry acts the raise, and 
a]racLon unique machinist process and aes-
theLc properLes comprise its integraLon and 
create beneficial traits and the complexity re-
lated to it [3]. Both tooth shade as well as ma-
terials possess machinist values but force both 
occlude on diplomaLc restoraLons. [4]. Histor-
ically, tetragonal zirconia crystal has been the 
basic raw material used to form dental zirco-
nia, accompanying a Lny amount of y]ria sta-
bilizer (3Y-TZP). This material has reduced 
translucence and is incredibly strong [5]. Since 
zirconia lacks the presentaLon of natural 

denLLon, ceramic lithium disilicate is neces-
sary to give it a more a]racLve image [6]. Nev-
ertheless, chopping, breaking, and the final 
tabular structure of the porcelain lithium disili-
cate are issues with this	restorative	material	
[7]. Nonetheless, ceramic needs more tests be-
yond aestheLcs to be]er understand how it 
endures masLcaLon [8]. Splintering, fractur-
ing, and tabular structure of the ceramic ve-
neer are common issues [9]. Adding SiO2 nano-
parLcles to Lnted covering resin denture bases 
may increase color support and hardness [10-
13]. How nanoparLcles influence the strength 
of the binding to the latent zirconia gist is sLll 
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unknown. Thus, the purpose of the current 
study was to assess how lithium disilicate ac-
companying silica and Ltanium nanoparLcles 
would affect the bond at the lithium disilicate-
zirconia contact. 
 

Material and Methods 
Cylindrical shape zirconia center was created 
by CAD/CAM (4 mm × 4 mm), following zirconia 
core building. The surface expected lithium dis-
ilicate were grooved by 50µ Al2O3 sandblast be-
fore unclu]ered [14]. AddiLon of silica nano-
atoms to lithium disilicate at a percentage of 
5% (by pressure) was done [15]. The incorpora-
Lon of Ltanium nano-pieces in lithium disili-
cate at a percentage of 5% (by burden) was 
done [16] by uLlizing sensiLve energeLc bal-
ance. These concentraLons of silica and Lta-
nium nano-atoms were selected in accordance 
with previous work [15,16]. 
We had six groups of 10 samples in accordance 
with type of nano-atoms that increased lithium 
disilicate material (Table 1): Group 1, lithium 
disilicate outside some type of nano-piece ad-
diLon, over zirconia gist, Group 2,  lithium dis-
ilicate accompanying 5% wt/wt Ltanium nano-
parLcles added over zirconia center, Group 3, 
lithium disilicate accompanying 5% wt/wt silica 
nanoparLcles added over zirconia center, 
Group 4, lithium disilicate accompanying 2.5% 
wt/wt of Ltanium nanoparLcles and 2.5% 
wt/wt of silica nanoparLcles over zirconia gist, 
Group 5, lithium disilicate accompanying 3% 
wt/wt of Ltanium nanoparLcles and 3% wt/wt 
of silica nanoparLcles over zirconia gist, and 
Group 6, lithium disilicate accompanying as-
sorted adding of 5% wt/wt of Ltanium nano-
parLcles and 5% wt/wt of silica nanoparLcles 
over zirconia gist. All samples were measured 
at the zirconia-emax bond collapse by separat-
ing the breakdown force (Newton) by the guar-
anteed surface region (mm2). Lithium disilicate 
powder was added into empty and clean cap-
sule of mixture and an amalgamator was used 
for 2 minutes, to form a past, by uLlizing a 
damped brush [14]. To dry the samples, they 
were warmed evenly. This process is used to 
remove extra water. 
SPSS ver. 11.5.0 (SPSS Inc., Chicago, IL, USA) 
was used to implement the Shapiro-Wilk and 
Duncan's tests, at a level of significance fixed at 
P < 0.05. 
 
Results and Discussion 
Bond substance of control group and nanopar-
Lcles-reduced lithium disilicate are depicted in 
Table 1. All groups of nanoparLcles with added 
lithium disilicate considerably increased cut 
bond substance to the zirconia center (P < 
0.05). One-Way Anova showed differences (Ta-
ble 2) and Duncan's diversified range test 

(Table 3) showed that groups 2 and group 3 
were different from group 1 (control). 
NanoparLcles slow the spread of cracks and 
make dental po]eries less likely to break, pre-
venLng crowns and added ceramic restora-
Lons, lithium disilicates and bridges from 
cracking [17,18]. Silicon-based nanoparLcles 
are beneficial due to raised substance and se-
verity, different from corrosion and scrape, and 
excellent organic features [19,20]. Measuring 
the bond substance at the connect of porcelain 
shackled to zirconia gist uLlizing the cut bond 
substance test has restraints and challenges re-
lated to odd stress distribuLons [21-31]. 
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Table 1. Shear bond substances (MPa) of nanoparLcles-containing lithium disilicate to zirconia center. 

GROUPS  NO. OF SAMPLES MEANS 
Group 1 (Control) 10 112.8402 
Group 2 (Titanium dioxide nano.) 10 292.4 
Group 3 (Silica dioxide nano.) 10 294.8 
Group 4 (2.5%Titanium dioxide+2.5%Sil-
ica dioxide) 

10 483 

Group 5 (3%Titanium dioxide+3%Silica 
dioxide) 

10 533.005 

Group 6 (5%Titanium dioxide+25%Silica 
dioxide) 

10 490 

 
Table 2. ANOVA test of SBS middle from two points lithium disilicate and zirconia gist. 

 
 
 
 
 

Table 3. Duncan's diversified range test. 

Codes N 
  
1 2 3 4 

Control 10 112.8402    
TiO 10  292.4000   
SiO 10  294.8000   
2.5%TiO+2.5%SiO 10   483.000  
3%TiO+3%SiO 10    533.0050 
5%TiO+5%SiO 10   490.000  
p-value  1.0 0.959 0.970 1.000 
 
	

 Sum of Squares df Mean Square F p-value 
Between Groups 342653.410 3 114217.803 21.452 0.000 
Within Groups 85190.708 16 5324.419   
Total 427844.118 19    


