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ABSTRACT: Zirconia is widely used as a dental biomaterial in recent years. As zirconia undergoes a transformation toughening
mechanism dental zirconia shows increased fracture toughness and bend strength. The disadvantage of zirconia was its opaque
appearance resulting in compromised esthetics. To overcome the poor translucency and grayish-white appearance a new translucent
zirconia is introduced. New translucent zirconia has been developed to match the strength with improved esthetics. This article aims
to review the optical and the Magical properties of the newly developed translucent zirconia.
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INTRODUCTION

Over recent years, the demand for esthetics and tooth tooth-colored by the dental patients have increased [1]. The natural appearance
of the teeth is difficult to achieve by dental restoration due to its complex optical properties [2]. Selection of the material, form,
surface texture, translucency, and color are the factors that are taken into consideration for achieving natural-looking dental
restoration. There is the selective transmission of specific wavelengths from the natural enamel and dentin due to back-scattering
and forward-scattering light. The small, polycrystalline, aligned hydroxyapatite crystals are responsible for the bluish-white color
of the enamel as they scatter shorter wavelengths. The organic component, ultraviolet-photosensitive, and fluorescence of the dentin
counteract its orange color. Not a single dental ceramic is able to replicate this complex behavior of light and the optical properties
of natural dental tissues.

Metal ceramic restorations were widely used used in dentistry over the past few years due to their increased strength and long-term
longevity. The esthetic appearance of these restorations is influenced by the alloy used (base, noble or high noble) and its color
(yellow or gray) [3] however also by the thickness, color and intrinsic translucency of layering ceramics. As the esthetic demands
of dental patients increased immensely, a variety of all ceramic systems are introduced into the market [1,2]. Ceramic materials are
classified into three categories based on their chemical composition into glass matrix ceramics, polycrystalline ceramics, and resin
matrix ceramics. Glass ceramics (feldspathic, leucite-reinforced glass ceramics, lithium disilicate glass ceramics) are composed of
a glass matrix containing dispersed crystalline minerals (feldspar, silica, alumina) [5,6]. These systems are recommended for esthetic
restorations due to their increased translucency. However, these systems have limited capacities to conceal a discolored abutment
[7]. Their mechanical properties are lowered as compared to other ceramics. Polycrystalline ceramics are oxide ceramics. Here the
particles are densely packed with the absence of a glassy phase, this material are considered as the toughest ceramics used in
dentistry. Resin-matrix ceramics are dental ceramics composed of an organic matrix combined with ceramic fillers. Hybrid ceramic
is a new category of restorative material, with a dual structure: the ceramic network structure is reinforced with a polymer network
structure[31].

Zirconia is one of the tooth color material. Zirconia shows good esthetic characteristics and exhibit sufficient mechanical strength
and toughness. Zirconia is a material that can exist in three crystalline phases: tetragonal, monoclinic and cubic[15]. Pure zirconia
has a cubic structure at temperatures above 2,370 °C, [16,17] with the crystals in the form of a cube with square sides and possesses
moderate mechanical properties . The tetragonal phase occurs at temperatures between 1,170 °C and 2,370 °C, [17,18] crystals have
the form of straight prisms with rectangular sides, having the best mechanical properties. The monoclinic phase occurs at room
temperatures to 1,170°C, [16] has a deformed parallelepiped shape and possesses the weakest mechanical properties. Zirconia
undergoes a tetragonal to monoclinic phase transformation when cooling down from high temperatures after sintering, which makes
the sintered material unstable. [20] This results in a 3% to 5% expansion in the grains volume, [21] which result in surface
roughening, micro-cracking and deterioration of the mechanical characteristics. Various types of zirconia are available for dental
applications, including partially stabilized zirconia (PSZ), tetragonal zirconia polycrystal (TZP), zirconia toughened alumina (ZTA)
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and fully cubic stabilized zirconia (CSZ) [41-44]. Conventional zirconia has excellent strength, but poor translucency. Dental
manufacturers tried to satisfy the interest for higher esthetic monolithic zirconia ceramics by creating unique formulations of this
restorative material [44]. As a result, new translucent variants of zirconia have been developed with improved optical properties,

METHODS OF MAKING THE ZIRCONIA TRANSLUCENT

It is claimed that the opaque appearance of the zirconia is due to the grain size(approx. 0.4) of the dental zirconia compared to the
wavelength of the light, different phases (monoclinic, cubic, tetragonal) with different refractive indices, mismatch of the refractive
indices between the grain particles and size[35,36]. All these factors are responsible for the scattering of the light rather than
transmitting through the material giving it an opaque appearance[37].

To overcome this optical deficiency of opaque zirconia many methods have been made. The basic aim is the alteration of the grain
size and matching the refractive index of the crystalline and the matrix phase [37].

Reducing the grain size was the first method of increasing the translucency of the zirconia. High in-line transmission will result in
more translucency. According to the study it was found that, for 1.3 mm thickness, 82nm grain size will achieve translucency similar
to that of dental feldspatic porcelain. In another study conducted it was found that, for 1.5mm and 2mm thickness ceramic the
translucency was achieved by attaining the grain size of 77 and 70nm respectively. The major disadvantage with decreasing the
grain size was the alteration in the mechanical properties of the material. Decreasing the grain size affect the strength of the material.
[38-45].

Another way to increase the transparency of zirconia is to increase the concentration of the yttria impurity, which results in a greater
amount of the cubic phase. A typical 3Y-TZP consists of 5.18 weight percent yttrium (3 mole percent yttrium) and 90% or more
tetragonal zirconium. The cubic phase and transparency increase with increasing yttrium content. 3M ESPE presented an
experimental translucent zirconia (Abstract #796) containing 7.10 wt% yttria-stabilized zirconia powder at the 201 AADR Annual
Meeting in Charlotte, NC. The resulting material contained 75% tetragonal zirconia and 25% cubic zirconia with an average grain
size of 150 nm. The combination of increasing the amount of cubic phase and decreasing the grain size made the test material more
transparent. Tosoh Corporation used the same approach to produce Zpex Smile, a new translucent zirconia. In this material, a higher
concentration of yttrium (9.32 wt%, corresponding to 5 mol% yttrium) was used to increase the content of the cubic phase. As the
tetragonal phase decreases and the number of cubic crystals increases, the LTD effect may decrease; However, it has been reported
that due to the range of transformation stress, the bending strength and fracture strength are reduced by half to two thirds of those
of partially stabilized tetragonal zirconia. As a general theoretical approach, 8% yttria content leads to complete stabilization of
cubic zirconia, and -5% yttria content (Y-PSZ, 5YPSZ) leads to partially stabilized cubic zirconia with 50% cubic phase content.
8% soft yttria has been marketed as ultraclear zirconia (Prettau Anterior (Zirkonzahn), DD cube X2 (Dental Direkt), Katana Zirconia
St and Katana Zirconia Ut Noritake (Kuraray Noritake Dental)). 5% mol is specified as ultra clear zirconium (Prettau (Zirkonzahn),
BruxZir (Glidewell), Zenostar (Ivoclar Vivadent), Katana Ht and Katana ML Noritake (Kuraray Noritake Dental) [50-52].
Reducing the impurities is the third method to increase zirconia translucency. Ceramics are optically nonhomogeneous materials.
Grain sizes ranging between 200-400 nm having less than 0.05 impurities will significantly reduce translucency in zirconia
specimens. Alumina stabilizes the tetragonal zirconia and also involved in reducing the pores formation in zirconia. Alumina is
added as a sintering aid. Impurities such as alumina sintering additives, reduces the translucency of Y-TZP The size and amount of
impurity content will affect zirconia translucency by 50%. Therefore, developments of reduced alumina content zirconia ceramics
led to more translucent zirconia (BruxZir (Glidewell) and Lava™ Plus (3M ESPE)); however, this reduction may accelerate the
LTD phenomenon [54-55].

The fourth successful method to improve translucency was increasing the content of lanthanum oxide to 0.2% mol.

PROPERTIES OF TRANSLUCENT ZIRCONIA

Variations in the properties of new translucent zirconia than the earlier zirconia is due to the change in the molecular structure.
Strength

According to the study done by LanTH, Liu PH the flexural strength of the translucent zirconia is half of the conventional zirconia
and three times more than that of the veneering material. The flexural strength of the core material crowns which are layered with
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conventional porcelain is less than the overall strength of the crown restoration fabricated from the monolithic translucent zirconia.
Its flexural strength is two third greater than the lithium disilicate.

Johnsson C. et al. 2014 conducted the study to measure the fracture strength of the translucent zirconia with the porcelain veneer
crowns and the lithium disilicate crowns. The study concluded that the fracture strength of the translucent zirconia crowns are higher
than the porcelain veneered and lithium disilicate crowns [22].

Nakamura K. et ak. 2015 conducted a study to measure the fracture resistance of translucent zirconia. The study inferred that
translucent zirconia crown with chamfer width minimum thickness 0.5mm can be used in the molar region in terms of fracture
resistance[67].

Zhang Y. et al 2016 conducted a study to determine the fracture load between translucent zirconia, lithium disilicate and nano-
composite. This study interpretated that the fracture load of translucent zirconia was highest than for lithium disilicate was
intermediate and for nano-composite it was lowest[69].

Matsuzaki F et al. 2015 evaluated the flexural strength of the translucent zirconia by biaxial bending test and this study concluded
that the translucent zirconia showed approximately 1000Mpa[68].

Translucency and color

The opaque appearance of the zirconia was the major disadvantage of zirconia crowns. Material structure, cement layer, restoration
thickness and LTD phenomenon determine the appearance of the restoration. Translucency depends on the grain size, impurities,
and yttria content. In ceramics, the study shows correlation between translucency and thickness but in zirconia translucency is not
dependent on the thickness.

The translucency parameter(TP) for enamel is 16.4 and for dentin it is 18.7[86]and for different types of translucent zirconia, it is
between 11.2 to 15.3[3].

Matsuzaki F et al. 2015 evaluated the translucency parameter by colorimeter and concluded that translucent zirconia improves the
translucency[68].

Wang F et al. 2013 also evaluated the translucency by spectropolarimeter and concluded that the translucency is affected by the
brand and thickness[79].

Harianwala H H et al. 2014 studied transmittance value by dual beam UV spectrophotometer and inferred that high translucent
zirconia is more translucent than conventional zirconia[34].

Low Temperature Degradation (LTD)

In warm environment (<500) transformation from the tetragonal phase to monoclinic phase takes place which results in the aging
of the zirconia firstly over the surface then gradually increasing the depth and finally altering the bulk properties of the material.
This phenomenon is known as low temperature degradation. This will lead to roughening, formation of microcracks and reduction
in the fracture load.

Although LTD is seen between 200-400C, long exposure of material to moist and heat in the oral cavity may also result in LTD.
Factors such as grain size, alumina content, yttria and silica content determines the property of resistance of zirconia to LTD. To
prevent LTD alumina content should be greater than 0.15 wt% but to reduce the impurities so as to increase the translucency the
alumina content is reduced which in the end increases the susceptibility of the material towards the LTD. Studies showed that even
after aging of the translucent zirconia it has maintained sufficient strength[49].

Abrasion and wear properties

Comparing the antagonist wear properties, studies have shown that the polished monolithic zirconia are less abrasives than the
veneering ceramics or lithium disilicate. Various studied have been done over the same.

Stober T. et al. 2014 measured enamel wear by plaster replicas and 3d laser and found out that the antagonist enamel wear of
monolithic zirconia was leass as compared to other ceramic materials after 6 months[15].

Stawarczyk B. et al.2013 measure the two body wear characteristics of zirconia and enamel antagonist with a 3d profilometer and
under scanning electron microscopy and the study concluded that polished monolithic zirconia showed lower wear rate on enamel
antagonists as well as within the material[24].

Hara M. et al.2014 measured the wear performance of tooth enamel against translucent zirconia and feldspar porcelain. This study
inferred that wear of tooth enamel against translucent zirconia was less as compared to feldspathic porcelain[88].
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Abutment Preparation

All ceramic restorations have an optimal aesthetic appearance when tooth preparation is accurately performed. This involves a
minimally invasive preparation, with the highest preservation of the remaining natural dental structure. For conventional all-ceramic
restorations, the tooth reduction for the occlusal clearance would be 2mm and for proximal and axial clearance 1.5mm . However,
for the cubic monolithic zirconia restorations a clearance of 0.5-1mm is needed, according to a specific clinical situation. The finish
line design for a monolithic zirconia restorations is rounded shoulder or light chamfer of 0.5mm width. The framework design has
a great influence on fracture resistance of a translucent monolithic zirconia bridge. Therefore, to obtain the same resistance to
fracture, the connector area of two translucent zirconia crowns should measure 9 mm, compared to the connector area of lithium
disilicate restorations of 16 mm[16].

Polishing and glazing

If occlusal adjustment is required after delivery, the restoration can be polished with a diamond-impregnated silicone instrument
and polishing paste containing up to 20% diamond particles with a grain size of 2- um and a maximum rotation speed of 15,000
rpm. to maximize the brightness of the final restoration. However, it is strongly recommended to correct the surface shape before
sintering to achieve a more natural shape and avoid micro-roughness. To adjust the bite, it is recommended to use a special diamond
grinder (eg ZR grinding machine, Komet, Gebr. Brasseler or K-Diamonds, Edenta) under water cooling[90].

Cementation of monolithic zirconia restorations

Resin cement are the most used dental materials for cementation of full ceramic restorations because they have good esthetics, low
solubility, high strength, and mechanical resistance. Dual-cure resin cement with phosphate or carboxylate groups is the best choice
for bonding zirconia restorations. To increase the bond strength, the zirconia crowns are sandblasted, usually with oxide aluminum
particles[64].

CONCLUSIONS

Within the limitations of this study, a review of the literature showed that several factors can influence the properties of a restoration
made of translucent zirconia, leading to the following conclusions: The molecular structure and physical properties of translucent
zirconia differ from conventional zirconia; it shows reduced strength and stress tolerance. Factors such as grain and pore size and
crystal configuration affect optical and mechanical properties. This material has mechanical and aesthetic properties between
conventional zirconia and lithium disilicate. Pre-shaded and multi-layered translucent zirconia blocks offer mechanical properties
and good aesthetics suitable for the restoration of individual anterior teeth as well as for the construction of whole-mouth
rehabilitation. Polished translucent zirconia fillings consume less antagonistic tooth structure than glazed or other ceramic materials.
The aesthetic appearance of the clear zirconia piece can be affected by the colored background and bonding cement. The thickness
of the clear zirconia and the shade and transparency of the cement have a significant effect on the final color of the restoration.

REFERENCES

1. Vichi A, Louca C, Corciolani G, Ferrari M. Color related to ceramic and zirconia restorations: a review. Dental materials.
2011 Jan 1;27(1):97-108.

2. Raptis NV, Michalakis KX, Hirayama H. Optical behavior of current ceramic systems. International Journal of Periodontics
& Restorative Dentistry. 2006 Jan 1;26(1).

3. O'Boyle KH, Norling BK, Cagna DR, Phoenix RD. An investigation of new metal framework design for metal ceramic
restorations. The Journal of prosthetic dentistry. 1997 Sep 1;78(3):295-301.

4. Christensen GJ. Choosing an all-ceramic restorative material: porcelain-fused-to-metal or zirconia-based?. The Journal of
the American Dental Association. 2007 May 1;138(5):662-5.

5. Manziuc MM, Gasparik C, Negucioiu M, Constantiniuc M, Burde A, Vlas I, Dudea D. Optical properties of translucent
zirconia: A review of the literature. EuroBiotech J. 2019;3(1):45.

6. Anusavice KJ(ed). Philip’s Science of Dental Materials, ed 10. Philadelphia: WB Saunders, 199

7. Cohen M. Interdisciplinary treatment planing.Quintessence Publishing Co; 2008: 383-40

2087 "Corresponding Author: Dr. Dhananjay Kavar Volume 06 Issue 03 March 2023
Available at: www.ijcsrr.org
Page No. 2084-2091


https://doi.org/10.47191/ijcsrr/V6-i3-28
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 ( lL!’A”
Volume 06 Issue 03 March 2023 \.i T,

DOI: 10.47191/ijesrr/V6-i3-28, Impact Factor: 6.789

IJCSRR @ 2023 WWW.IjCSFT.org
8. Heffernan MJ, Aquilino SA, Diaz-Arnold AM, Haselton DR, Stanford CM, Vargas MA. Relative translucency of six all-

10.

11.

12.

13.
14,

15.

16.

17.

18.
19.

20.

21.
22.

23.

24.

25.

26.

217.

28.

29.

30.

ceramic systems. Part I: core materials. The Journal of prosthetic dentistry. 2002 Jul 1;88(1):4-9.

Odén A, Andersson M, Krystek-Ondracek I, Magnusson D. Five-year clinical evaluation of Procera AllCeram crowns. The
Journal of prosthetic dentistry. 1998 Oct 1;80(4):450-6.

Odman P, Andersson B. Procera AllCeram crowns followed for 5 to 10.5 years: a prospective clinical study. International
Journal of Prosthodontics. 2001 Nov 1;14(6).

Fradeani M, D'Amelio M, Redemagni M, Corrado M. Five-year follow-up with Procera all-ceramic crowns. Quintessence
international. 2005 Feb 1;36(2).

Christel P, Meunier A, Heller M, Torre JP, Peille CN. Mechanical properties and short-term in vivo evaluation of yttrium-
oxide-partially-stabilized zirconia. Journal of biomedical materials research. 1989 Jan;23(1):45-61.

Piconi C, Maccauro G. Zirconia as a ceramic biomaterial. Biomaterials. 1999 Jan 1;20(1):1-25.

Raigrodski AJ. Contemporary materials and technologies for all-ceramic fixed partial dentures: a review of the literature.
The Journal of prosthetic dentistry. 2004 Dec 1;92(6):557-62.

Howard CJ, Hill RJ. The polymorphs of zirconia: phase abundance and crystal structure by Rietveld analysis of neutron
and X-ray diffraction data. Journal of materials science. 1991 Jan;26:127-34.

Volpato CA, Garbelotto LG, Fredel MC, Bondioli F. Application of zirconia in dentistry: biological, mechanical and optical
considerations. Advances in ceramics-electric and magnetic ceramics, bioceramics, ceramics and environment. 2011 Sep
6;17:397-415.

Guazzato M, Quach L, Albakry M, Swain MV. Influence of surface and heat treatments on the flexural strength of Y-TZP
dental ceramic. Journal of dentistry. 2005 Jan 1;33(1):9-18.

Kingery WD, Bowen HK, Uhlmann DR. Introduction to ceramics. John wiley & sons; 1976 May 4.

Helvey GA. Zirconia and computer-aided design/computer-aided manufacturing (CAD/CAM) dentistry. Functional
Esthetics and Restorative Dentistry. 2007;1(3):28-39.

Manziuc MM, Gasparik C, Negucioiu M, Constantiniuc M, Burde A, Vlas |, Dudea D. Optical properties of translucent
zirconia: A review of the literature. EuroBiotech J. 2019;3(1):45.

Denry I, Kelly JR. State of the art of zirconia for dental applications. Dental materials. 2008 Mar 1;24(3):299-307.

Roy ME, Whiteside LA, Katerberg BJ, Steiger JA. Phase transformation, roughness, and microhardness of artificially aged
yttria-and magnesia-stabilized zirconia femoral heads. Journal of Biomedical Materials Research Part A: An Official
Journal of The Society for Biomaterials, The Japanese Society for Biomaterials, and The Australian Society for
Biomaterials and the Korean Society for Biomaterials. 2007 Dec 15;83(4):1096-102.

Chevalier J, Gremillard L, Virkar AV, Clarke DR. The tetragonal-monoclinic transformation in zirconia: lessons learned
and future trends. Journal of the american ceramic society. 2009 Sep;92(9):1901-20.

Cattani-Lorente M, Scherrer SS, Ammann P, Jobin M, Wiskott HA. Low temperature degradation of a Y-TZP dental
ceramic. Acta biomaterialia. 2011 Feb 1;7(2):858-65.

Kohorst P, Borchers L, Strempel J, Stiesch M, Hassel T, Bach FW, Hubsch C. Low-temperature degradation of different
zirconia ceramics for dental applications. Acta Biomaterialia. 2012 Mar 1;8(3):1213-20.

Nakamura K, Harada A, Kanno T, Inagaki R, Niwano Y, Milleding P, Ortengren U. The influence of low-temperature
degradation and cyclic loading on the fracture resistance of monolithic zirconia molar crowns. Journal of the mechanical
behavior of biomedical materials. 2015 Jul 1;47:49-56.

Sorenson JA. The Lava all-ceramic system: CAD/CAM zirconium. Prosthodontics for the 21st century. Synergy in
Dentistry. 2003;2:3-6.

Hannink RH, Kelly PM, Muddle BC. Transformation toughening in zirconia-containing ceramics. Journal of the American
Ceramic Society. 2000 Mar;83(3):461-87.

McLaren EA, Giordano RA. Zirconia-based ceramics: material properties, esthetics and layering techniques of a new
veneering porcelain, VM9. Quintessence Dent Technol. 2005;28:99-111.

Tanaka K, Tamura J, Kawanabe K, Nawa M, Oka M, Uchida M, Kokubo T, Nakamura T. Ce-TZP/A1203 nanocomposite
as a bearing material in total joint replacement. Journal of biomedical materials research. 2002;63(3):262-70.

2088 “Corresponding Author: Dr. Dhananjay Kavar Volume 06 Issue 03 March 2023

Available at: www.ijcsrr.org
Page No. 2084-2091


https://doi.org/10.47191/ijcsrr/V6-i3-28
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 /[L!’A”

Volume 06 Issue 03 March 2023
DOI: 10.47191/ijesrr/V6-i3-28, Impact Factor: 6.789

<,

IJCSRR @ 2023 WWW.IjCSFT.org
31. Chen YM, Smales RJ, Yip KH, Sung WJ. Translucency and biaxial flexural strength of four ceramic core materials. Dental

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42,

43.

44,
45,

46.

47,

48.
49,

50.

51.

52.

53.

Materials. 2008 Nov 1;24(11):1506-11.

Kelly JR, Nishimura I, Campbell SD. Ceramics in dentistry: historical roots and current perspectives. The Journal of
prosthetic dentistry. 1996 Jan 1;75(1):18-32.

Watts DC, Cash AJ. Analysis of optical transmission by 400-500 nm visible light into aesthetic dental biomaterials. Journal
of dentistry. 1994 Apr 1;22(2):112-7.

Gurel G, Gurel G. The science and art of porcelain laminate veneers. Berlin: Quintessence; 2003 Jan.

Yang D, Raj R, Conrad H. Enhanced sintering rate of zirconia (3Y-TZP) through the effect of a weak dc electric field on
grain growth. Journal of the American Ceramic Society. 2010 Oct;93(10):2935-7.

LiJF, Watanabe R. Phase transformation in Y2O3-partially-stabilized ZrO2 polycrystals of various grain sizes during low-
temperature aging in water. Journal of the American Ceramic Society. 1998 Oct;81(10):2687-91.

Casolco SR, Xu J, Garay JE. Transparent/translucent polycrystalline nanostructured yttria stabilized zirconia with varying
colors. Scripta materialia. 2008 Mar 1;58(6):516-9.

Jiang L, Liao Y, Wan Q, Li W. Effects of sintering temperature and particle size on the translucency of zirconium dioxide
dental ceramic. Journal of Materials Science: Materials in Medicine. 2011 Nov;22:2429-35.

Anselmi-Tamburini U, Woolman JN, Munir ZA. Transparent nanometric cubic and tetragonal zirconia obtained by high-
pressure pulsed electric current sintering. Advanced Functional Materials. 2007 Nov 5;17(16):3267-73.

Alaniz JE, Perez-Gutierrez FG, Aguilar G, Garay JE. Optical properties of transparent nanocrystalline yttria stabilized
zirconia. Optical Materials. 2009 Nov 1;32(1):62-8.

Wang H, Aboushelib MN, Feilzer AJ. Strength influencing variables on CAD/CAM zirconia frameworks. Dental materials.
2008 May 1;24(5):633-8.

Heuer AH, Claussen N, Kriven WM, Ruhle M. Stability of tetragonal ZrO2 particles in ceramic matrices. Journal of the
American Ceramic Society. 1982 Dec;65(12):642-50.

Zhao M, Sun Y, Zhang J, Zhang Y. Novel translucent and strong submicron alumina ceramics for dental restorations.
Journal of dental research. 2018 Mar;97(3):289-95.

Mazda J. Shining a light on translucent zirconia. Inside Dentistry. 2017;13(8).

Tong H, Tanaka CB, Kaizer MR, Zhang Y. Characterization of three commercial Y-TZP ceramics produced for their high-
translucency, high-strength and high-surface area. Ceramics international. 2016 Jan 1;42(1):1077-85.

Matsui K, Ohmichi N, Ohgai M, Yoshida H, Ikuhara Y. Effect of alumina-doping on grain boundary segregation-induced
phase transformation in yttria-stabilized tetragonal zirconia polycrystal. Journal of materials research. 2006
Sep;21(9):2278-89.

Harada K, Raigrodski AJ, Chung KH, Flinn BD, Dogan S, Mancl LA. A comparative evaluation of the translucency of
zirconias and lithium disilicate for monolithic restorations. The Journal of prosthetic dentistry. 2016 Aug 1;116(2):257-63.
Zhang Y. Making yttria-stabilized tetragonal zirconia translucent. Dental materials. 2014 Oct 1;30(10):1195-203.

Wang SF, Zhang J, Luo DW, Gu F, Tang DY, Dong ZL, Tan GE, Que WX, Zhang TS, Li S, Kong LB. Transparent
ceramics: Processing, materials and applications. Progress in solid state chemistry. 2013 May 1;41(1-2):20-54.

Krell A, Hutzler T, Klimke J. Transmission physics and consequences for materials selection, manufacturing, and
applications. Journal of the European Ceramic Society. 2009 Jan 1;29(2):207-21.

Callister WD, Rethwisch DG. Materials science and engineering: an introduction. New York: John wiley & sons; 2007
Sep.

Harianawala HH, Kheur MG, Apte SK, Kale BB, Sethi TS, Kheur SM. Comparative analysis of transmittance for different
types of commercially available zirconia and lithium disilicate materials. The journal of advanced prosthodontics. 2014
Dec 1;6(6):456-61.

Wang Y, Huang H, Gao L, Zhang F. INVESTIGATION OF A NEW 3 Y-STABILISED ZIRCONIA WITH AN
IMPROVED OPTICAL PROPERTY FOR APPLICATIONS AS A DENTAL CERAMIC. Journal of Ceramic Processing
Research. 2011 Jan 1;12(4):473-6.

2089 “Corresponding Author: Dr. Dhananjay Kavar Volume 06 Issue 03 March 2023

Available at: www.ijcsrr.org
Page No. 2084-2091


https://doi.org/10.47191/ijcsrr/V6-i3-28
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 (IL.!‘JD

Volume 06 Issue 03 March 2023

i LICSRR i

DOI: 10.47191/ijesrr/V6-i3-28, Impact Factor: 6.789

IJCSRR @ 2023 WWW.IjCSFT.org
54. Kim MJ, Ahn JS, Kim JH, Kim HY, Kim WC. Effects of the sintering conditions of dental zirconia ceramics on the grain

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

size and translucency. The journal of advanced prosthodontics. 2013 May 1;5(2):161-6.

Zhang HB, Kim BN, Morita K, Yoshida H, Lim JH, Hiraga K. Optimization of high-pressure sintering of transparent
zirconia with nano-sized grains. Journal of alloys and compounds. 2010 Oct 15;508(1):196-9.

Lucas TJ, Lawson NC, Janowski GM, Burgess JO. Effect of grain size on the monoclinic transformation, hardness,
roughness, and modulus of aged partially stabilized zirconia. Dental Materials. 2015 Dec 1;31(12):1487-92.

Mazda J. In Pursuit of Esthetics.

Johansson C, Kmet G, Rivera J, Larsson C, Vult von Steyern P. Fracture strength of monolithic all-ceramic crowns made
of high translucent yttrium oxide-stabilized zirconium dioxide compared to porcelain-veneered crowns and lithium
disilicate crowns. Acta Odontologica Scandinavica. 2014 Feb 1;72(2):145-53.

Vichi A, Sedda M, Fabian Fonzar R, Carrabba M, Ferrari M. Comparison of contrast ratio, translucency parameter, and
flexural strength of traditional and “augmented translucency” zirconia for CEREC CAD/CAM system. Journal of Esthetic
and Restorative Dentistry. 2016 Mar;28:532-9.

Fischer J, Stawarczyk B, Hammerle CH. Flexural strength of veneering ceramics for zirconia. journal of dentistry. 2008
May 1;36(5):316-21.

Chen YM, Smales RJ, Yip KH, Sung WJ. Translucency and biaxial flexural strength of four ceramic core materials. Dental
Materials. 2008 Nov 1;24(11):1506-11.

Zesewitz TF, Knauber AW, Nothdurft FP. Fracture resistance of a selection of full-contour all-ceramic crowns: an in vitro
study. Int J Prosthodont. 2014 May 1;27(3):264-6.

Zhang Y, Lee JJ, Srikanth R, Lawn BR. Edge chipping and flexural resistance of monolithic ceramics. Dental materials.
2013 Dec 1;29(12):1201-8.

Sulaiman TA, Abdulmajeed AA, Donovan TE, Cooper LF, Walter R. Fracture rate of monolithic zirconia restorations up
to 5 years: A dental laboratory survey. The Journal of prosthetic dentistry. 2016 Sep 1;116(3):436-9.

Guilherme Carpena DD, Ballarin A, Aguiar J. A new ceramics approach for contact lens. Odovtos-International Journal of
Dental Sciences. 2015 Nov 29;17(1):14-20.

Shahmiri R, Standard OC, Hart JN, Sorrell CC. Optical properties of zirconia ceramics for esthetic dental restorations: A
systematic review. The Journal of prosthetic dentistry. 2018 Jan 1;119(1):36-46.

Nakamura K, Harada A, Inagaki R, Kanno T, Niwano Y, Milleding P, Ortengren U. Fracture resistance of monolithic
zirconia molar crowns with reduced thickness. Acta Odontologica Scandinavica. 2015 Nov 17;73(8):602-8.

Matsuzaki F, Sekine H, Honma S, Takanashi T, Furuya K, Yajima Y, Yoshinari M. Translucency and flexural strength of
monolithic translucent zirconia and porcelain-layered zirconia. Dental materials journal. 2015 Nov 27;34(6):910-7.
Zhang Y, Mai Z, Barani A, Bush M, Lawn B. Fracture-resistant monolithic dental crowns. Dental Materials. 2016 Mar
1;32(3):442-9.

Bremer F, Grade S, Kohorst P, Stiesch M. In vivo biofilm formation on different dental ceramics. Quintessence
International. 2011 Jul 1;42(7).

Vagkopoulou T, Koutayas SO, Koidis P, Strub JR. Zirconia in dentistry: Part 1. Discovering the nature of an upcoming
bioceramic. European Journal of Esthetic Dentistry. 2009 Jun 1;4(2).

Chaiyabutr Y, Kois JC, LeBeau D, Nunokawa G. Effect of abutment tooth color, cement color, and ceramic thickness on
the resulting optical color of a CAD/CAM glass-ceramic lithium disilicate-reinforced crown. The Journal of prosthetic
dentistry. 2011 Feb 1;105(2):83-90.

Brodbelt RH, O'brien WJ, Fan PL. Translucency of dental porcelains. Journal of Dental Research. 1980 Jan;59(1):70-5.
Harada K, Raigrodski AJ, Chung KH, Flinn BD, Dogan S, Mancl LA. A comparative evaluation of the translucency of
zirconias and lithium disilicate for monolithic restorations. The Journal of prosthetic dentistry. 2016 Aug 1;116(2):257-63.
O'Keefe KL, Pease PL, Herrin HK. Variables affecting the spectral transmittance of light through porcelain veneer samples.
The Journal of prosthetic dentistry. 1991 Oct 1,66(4):434-8.

Yu B, Lee YK. Color difference of all-ceramic materials by the change of illuminants. Omega. 2009;900(2M2):1-0.

2090 “Corresponding Author: Dr. Dhananjay Kavar Volume 06 Issue 03 March 2023

Available at: www.ijcsrr.org
Page No. 2084-2091


https://doi.org/10.47191/ijcsrr/V6-i3-28
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 (IL.!‘JD

Volume 06 Issue 03 March 2023
DOI: 10.47191/ijesrr/V6-i3-28, Impact Factor: 6.789

i LICSRR i

IJCSRR @ 2023 WWW.IjCSFT.org
77. Antonson SA, Anusavice KJ, Antonson SA, Anusavice KJ. Contrast ratio of veneering and core ceramics as a function of

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

thickness. International Journal of Prosthodontics. 2001 Jul 1;14(4).

Peixoto RT, Paulinelli VM, Sander HH, Lanza MD, Cury LA, Poletto LT. Light transmission through porcelain. Dental
Materials. 2007 Nov 1;23(11):1363-8.

Wang F, Takahashi H, Iwasaki N. Translucency of dental ceramics with different thicknesses. The Journal of prosthetic
dentistry. 2013 Jul 1;110(1):14-20.

Ilie N, Stawarczyk B. Quantification of the amount of blue light passing through monolithic zirconia with respect to
thickness and polymerization conditions. The Journal of prosthetic dentistry. 2015 Feb 1;113(2):114-21.

CHURCH T. Translucency and strength of high translucency monolithic zirconium oxide materials. 81 MEDICAL
GROUP SAN ANTONIO United States; 2016 May 17.

Fathy SM, El-Fallal AA, EI-Negoly SA, El Bedawy AB. Translucency of monolithic and core zirconia after hydrothermal
aging. Acta biomaterialia odontologica Scandinavica. 2015 Dec 23;1(2-4):86-92.

Kohorst P, Borchers L, Strempel J, Stiesch M, Hassel T, Bach FW, Hilbsch C. Low-temperature degradation of different
zirconia ceramics for dental applications. Acta Biomaterialia. 2012 Mar 1;8(3):1213-20.

Fischer H, Marx R. Fracture toughness of dental ceramics: comparison of bending and indentation method. Dental
materials. 2002 Jan 1;18(1):12-9.

Carrabba M, Keeling AJ, Aziz A, Vichi A, Fonzar RF, Wood D, Ferrari M. Translucent zirconia in the ceramic scenario
for monolithic restorations: A flexural strength and translucency comparison test. Journal of dentistry. 2017 May 1;60:70-
6.

Yu B, Ahn JS, Lee YK. Measurement of translucency of tooth enamel and dentin. Acta Odontologica Scandinavica. 2009
Jan 1;67(1):57-64.

Sulaiman TA, Abdulmajeed AA, Donovan TE, Ritter AV, Lassila LV, Vallittu PK, Nérhi TO. Degree of conversion of
dual-polymerizing cements light polymerized through monolithic zirconia of different thicknesses and types. The Journal
of Prosthetic Dentistry. 2015 Jul 1;114(1):103-8.

Hara M, Takuma Y, Sato T, Koyama T, Yoshinari M. Wear performance of bovine tooth enamel against translucent
tetragonal zirconia polycrystals after different surface treatments. Dental Materials Journal. 2014 Nov 28;33(6):811-7.
Miyazaki T, Nakamura T, Matsumura H, Ban S, Kobayashi T. Current status of zirconia restoration. Journal of
prosthodontic research. 2013;57(4):236-61.

Jung YS, Lee JW, Choi YJ, Ahn JS, Shin SW, Huh JB. A study on the in-vitro wear of the natural tooth structure by
opposing zirconia or dental porcelain. The journal of advanced prosthodontics. 2010 Sep 1;2(3):111-5.

Park JH, Park S, Lee K, Yun KD, Lim HP. Antagonist wear of three CAD/CAM anatomic contour zirconia ceramics. The
Journal of prosthetic dentistry. 2014 Jan 1;111(1):20-9.

Rosentritt M, Preis V, Behr M, Hahnel S, Handel G, Kolbeck C. Two-body wear of dental porcelain and substructure oxide
ceramics. Clinical oral investigations. 2012 Jun;16:935-43.

Cite this Article: Dr. Piyush Dongre, Dr. Dhananjay Kavar (2023). Translucent Zirconia- A Step towards Esthetics- A Narrative
Review. International Journal of Current Science Research and Review, 6(3), 2084-2091

2091 “Corresponding Author: Dr. Dhananjay Kavar Volume 06 Issue 03 March 2023

Available at: www.ijcsrr.org
Page No. 2084-2091


https://doi.org/10.47191/ijcsrr/V6-i3-28
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

