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I. INTRODUCTION 
 Ceramic restorations are widely used in 

dental treatments
1
. They present thermal expansion 

coefficient compatible to teeth, biocompatibility, 

resistance to wear, favorable esthetic results and 

clinical longevity
2
. Technological innovations 

associated with advances in restorative material 

have improved production methods and mechanical 

properties of new materials, affecting their use in 

dental professional’s daily routine
 3
. 

Lithium disilicate glass ceramic has more 

favorable mechanical properties compared with 

conventional dental porcelains and has excellent 

optical properties. Although, the mechanical 

prOperties of lithium disilicate are inferior 

compared with zircOnia, it has been considered 

superior in terms of translucency, with its variety of 

translucency levels and shades; lithium disilicate 

can be fabricated as a monolithic restoration with 

surface characterization
 4

;
 

therefore, lithium 

disilicate has been widely used for esthetic 

monolithic ceramic
 
crowns 

5
.  

Lithium dislicate ceramic extends the 

indications of glass ceramics beyond the anterior 

teeth
8
, to inlays, onlays, veneers, anterior and 

posterior crowns, and implant- supported crowns 
1
. 

Lithium disilicate ceramic can be obtained 

by heat press technique based on the lost wax 

technique
8,9

. In addition, partially pre-crystallized 

blocks have been introduced to enable this material 

to be used with CAD/ CAM technology
1,9

. 

Regarding its microstructure, topography, 

roughness and fractal dimension, milled lithium 

disilicate ceramics is smoother and more 

homogeneous, and has greater topographic feature 

complexity than the material that is used with the 

pressed technique
9 

,on the other hand press 

technique demonstrated a significantly smaller 

marginal gap than the CAD/CAM technique 
10.

 

Results from clinical studies have 

demonstrated that lithium disilicate ceramic has tO 

be bonded if conservative tooth reduction of 1.0 to 

1.5 mm or 1.5 tO 2.0 mm is considered the ultimate 

clinical goal 
6,7

, the micromechanical bond is 

established through mechanical interlocking of the 

ceramic intaglio surface with the bonding substrate, 

which is either an adhesive or the resin cement. For 

this purpose, the amorphous glass matrix is 

removed usually by means of hydrofluoric acid, 

exposing an irregular microstructure of the 

embedded crystalline structure. The adhesive or 

cement can then penetrate the surface irregularities 

and porosities, where it remains locked in after 

polymerization
11.

 

Lithium disilicate ceramic requires final 

adjustment before permanent fixation of the 

restoration, resulting in a rough surface 
12,13

, rough 

surface can lead to partial chipping or fracture and 

affect the strength of the ceramic, previous study 

reported that the fracture strength of IPS e.max 

Press decreased with increasing surface roughness
14 

,Moreover Polished surfaces provide little retention 

for bacteria and thus reduce the exposure to plaque 

formation and prevent adverse effects on 

periodontal tissues 
15,16

in addition to that smooth 

surfaces are less likely to stain and avoid negatively 

impacting the esthetic results
17,18

 . 

Polishing or glazing are used to restore the 

smooth and shiny surface of the restoration; 

reglazing involves repeated firing in the dental 

laboratory, which requires more patient visits. 

Polishing is an easy way to establish a smooth 

surface in a single visit. There are many polishing 

modalities used to polish restorations. Previous 

studies reported that polishing produces as smooth 

or smoother surface, and gave a higher gloss and 

higher translucency compare with glazing
 19,20

. 

Recently novel lithium disilicate ceramics 

have been introduced to the market using various 

methods of fabrication. Their ultra-structural 

properties, the influence of processing techniques, 

and their performance are not well known 
11

. 
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Aim of the study 
This In-vitro study will evaluate surface 

topography and bond strength of different lithium 

disilicate ceramics 

 

II. MATERIALS AND METHODS 
Materials:  
1. Pressable Lithium Disilicate. 

2. Machinable Lithium Disilicate. 

3. Etch and rinse resin cement system. 

 

Methods:  
64 blocks will be fabricated including 2 main 

groups according to manufacturing techniques  

 

Group (1)   Pressable Lithium Dislicate Ceramics 

Divided into 4 subgroups ( P1, P2, P3, P4 ) 

according to brand 

Subgroup (P1) Lithium disilicate brand  (P1)   

(control group)  

Subgroup (P2) lithium disilicate brand     (P2) 

Subgroup (P3) lithium disilicate brand     (P3) 

Subgroup (P4) lithium disilicate brand     (P4) 

 

Group (2)  Machinable Lithium Dislicate Ceramics 

Divided into 4 subgroups ( M1, M2, M3, M4 ) 

according to brand 

Subgroup (M1) Lithium disilicate brand (M1)   

(control group)  

Subgroup (M2) lithium disilicate brand     (M2) 

Subgroup (M3) lithium disilicate brand     (M3) 

Subgroup (M4) lithium disilicate brand     (M4) 

 Blocks will be used to evaluate surface 

topography before and after aging conditions  

 Blocks will be also used to evaluate bond 

strength before and after aging condition 

 
 

Materials

n (64)

Pressable

Lithium Dislicate

Ceramics

n (32)

P1

n (8)

P2

n (8)

P3

n(8)

P4

n(8)

Machinable

Lithium Dislicate

Ceramics

n (32)

M1

n(8)

M2

n(8)

M3

n(8)

M4

n(8)
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III. CONCLOUSION 
Different lithium dislicate ceramics have different 

bond strength and different surface topography. 

 

REFERENCES 
[1]. Li RW, Chow TW, Matinlinna JP. 

ceramic dental biomaterials and 

CAD/CAM Technology: State of the Art.  

J Prosthodont Res 2014; 58:208-216. 

[2]. Perdigão J, Sezinando A, Muñoz MA, 

Luque-Martinez IV. Prefabricated 

veneers - bond strengths and 

ultramorphological analyses. J Adhes Dent 

2014; 16:137- 146. 

[3]. Zarone F, Ferrari M, Mangano FG, 

Leone R . “Digitally Oriented Materials”: 

Focus on Lithium Disilicate Ceramics.  Int 

J Dent 2016; 2016:1-10. 

[4]. Schultheis S, Strub JR, Gerds TA, 

Guess PC.  monolithic and bi-

layerCAD/CAM lithium-disilicate versus 

metal-ceramic fixed dental prostheses: 

comparison of fracture lads and failure 

modes after fatigue. Clin oral Investig 

2013;17:1407-13 

[5]. Pieger S, Salman A, Bidra AS.  clinical 

outcomes of lithium disilicate single 

crowns and partial fixed dental prostheses: 

a systematic review. J Prosthet Dent 

2014;112:22-30. 

[6]. COrtellini D, Canale A. bOnding lithium 

disilicate ceramic tO feather-edge tOOth 

preparations: a minimally invasive 

treatment cOncept. J Adhes Dent 

2012;14:7-10.. 

[7]. Reich S, Schierz O. chair-side generated 

pOsterior lithium disilicate crOwns after 4 

years. Clin Oral Investig 2013;17:1765-

72.  

[8]. Ritzberger C, Apel E, Höland W, 

Peschke A. properties and clinical 

application of three types of dental glass- 

ceramics and ceramics for CAD-CAM 

technologies. Materials 2010;3:3700-

3713. 

[9]. Schestatsky R, Zucuni CP, Dapieve KS, 

Burgo TAL. microstructure, topography, 

surface roughness, fractal dimension, 

internal and marginal adaptation of 

pressed and milled lithium-disilicate 

monolithic restorations. J Prosthodont Res 

2019;64:12-19.  

[10].   Basel Azar, Steve Eckert, Josef 

Kunkela, Tomaš Ingr
 
, Radek 

Mounajjed
 .
 the marginal fit of lithium 

disilicate crowns: Press vs. CAD/CAM. 

Braz Oral Res. 2018; 32:e001  . 

[11].   Jin-Ho Phark, Sillas Duarte Jr . 

microstructural considerations for novel 

lithium disilicate glass ceramics: A 

review. J Esthet Restor Dent. 2022; 34:92-

103. 

[12]. Kelly J, Benetti P. ceramic materials in 

dentistry: historical evolution and current 

practice. Aust Dent J 2011; 56: 84-96. 

[13]. Zarone F, Di Mauro MI, Ausiello P, 

Ruggiero G, Sorrentino R. current status 

on lithium disilicate and zirconia: A 

narrative review. BMC Oral Health 2019; 

19: 134. 

[14]. Flury S, Peutzfeldt A, Lussi A. influence 

of surface roughness on mechanical 

properties of two computer-aided design/ 

computer-aided manufacturing 

(CAD/CAM) ceramic materials. Oper 

Dent 2012; 37: 617-624. 

[15]. Rashid, H. The effect of surface 

roughness on ceramics used in dentistry: 

A review of literature. Eur. J. Dent. 2014, 

8, 571–579. 

[16]. Dal Piva, A.; Contreras, L.; Ribeiro, 

F.C.; Anami, L.C.; Camargo, S.; Jorge, 

A.; Bottino, M.A. monolithic Ceramics: 

Effect of Finishing Techniques on Surface 

Properties, Bacterial Adhesion and Cell 

Viability. Oper. Dent. 2018, 43, 315–325. 

[17]. Alikhasi, M.; Yousefi, P.; Afrashtehfar, 

K.I. smile design: mechanical 

considerations. Dent. Clin. N. Am. 2022, 

66, 477–487. 

[18]. Sagsoz, O.; Demirci, T.; Demirci, G.; 

Sagsoz, N.P.; Yildiz, M. the effects of 

different polishing techniques on the 

staining resistance of CAD/CAM resin-

ceramics. J. Adv. Prosthodont. 2016, 8, 

417–422 

[19]. Mohammadibassir M, Rezvani MB, 

Golzari H, Moravej- Salehi E, Fahimi 

MA, Kharazifard MJ. effect of two 

polishing systems on surface roughness, 

topography, and flexural strength of a 

monolithic lithium disilicate ceramic. J 

Prosthodont 2019; 28: e172-e180 

[20]. Kurt M, Bankoglu Gungor  M,  

Karakoca  Nemli  S,  Turhan Bal B. 

effects of glazing methods on the optical 

and surface properties of silicate ceramics. 

J Prosthodont Res 2020; 64: 202-209  

 

 

http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref2
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref4
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
http://refhub.elsevier.com/S0022-3913(15)00688-5/sref6
https://pubmed.ncbi.nlm.nih.gov/?term=Azar+B&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Eckert+S&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Kunkela+J&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Kunkela+J&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Kunkela+J&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Ingr+T&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Mounajjed+R&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Mounajjed+R&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Mounajjed+R&cauthor_id=29364328
https://pubmed.ncbi.nlm.nih.gov/?term=Phark+JH&cauthor_id=34995008
https://pubmed.ncbi.nlm.nih.gov/?term=Duarte+S+Jr&cauthor_id=34995008

