Reviewed by 00742427
Dear Reviewer,

The manuscript title “Basic Properties and Types of Zirconia: An Overview” has been revised and improved according to your suggestions:

Suggestion 1: 

This review addresses provides a broad overview of zirconia applications in dentistry as a controversial current topic. It has should be confined to dentistry, and no reference to medicine.
Revision 1: 

The references has been checked out. The literatures and typesetting were corrected. Spell, grammars and the names of the authors has been doubly checked out carefully and were corrected. Format has been updated. Abstract Line2:[in medicine and dentistry] modified to [in dentistry].

Suggestion 2: 

In view of the nature of the current topic and dentistry today, this review needs further revision. The most pertinent point is that the authors have no indicated what type of search strategy/ databases they used for this standard review. Although their approach was historically used, today a more common method is systematic review, with details of search engines used, journals hand searched, number of articles detected, inclusion exclusion criteria applied, and finally the number of articles elected.

Revision 2: 

The references have been updated. The literatures listed below have been added to provide current information to readers about the information of Zr history, synthesis and functions. Additionally the recent new technologies of zirconia such as full-contour zirconia have been added.

Updated references:

15. Pelaez J, Cogolludo PG, Serrano B, Lozano J, Suarez MJ. A prospective evaluation of zirconia posterior fixed dental prostheses: Three-year clinical results J Prosthet Dent 2012; 107: 373-379.

16. Al-Amleh B, Lyons K, Swain M. Clinical trials in zirconia: a systematic review. Journal of Oral Rehabilitation 2010; 37: 641–652.

17. Saridag S, Ozyeşil AG, Pekkan G. Fracture strength and bending of all-ceramic and fiber-reinforced composites in inlay-retained fixed partial dentures. J Dent Sci 2012; 7: 159-164.

21. Guess PC, Att W, Strub JR. Zirconia in Fixed Implant Prosthodontics. Clin Implant Dent Relat Res, 2012; 14, 633-664.

29. Raigrodski AJ. Chung KH, Hillstead MB, Meng GK. Survival and complications of zirconia-based fixed dental prosthesis: a systematic review. J Prosthet Dent 2012; 107: 170-177.

40. Baldissara P, Llukacej A, Ciocca L, Valandro FL, Scotti R. Translucency of zirconia copings made with different CAD/CAM systems. J Prosthet Dent 2010; 104: 6–12.

42. Nagas IC, Egilmez F, Ergun G. Comparison of light transmittance in different thicknesses of zirconia under various light curing units. J Adv Prosthodont 2012; 4: 93-96.

43. Beuer F, Stimmelmayr M, Gueth JF, Edelhoff D, Naumann M. In vitro performance of full-contour zirconia single crowns. Dent Mater 2012; 28: 449–456.
Suggestion 3: 

Although the authors have made a valiant attempt, there are several obvious missing key references, and a missing section on the current state of the art of zirconia implants. Related to missing references, especially the work of Swain and colleague in Sydney, Australia should be included. In addition it would assist authors as valuable guidance for revision to read and reference the comprehensive similar review by Guess et al 2012.

Revision 3:
New literatures have been added to compare zirconia with other dental materials such as titanium and zirconia implants. The existing and added literatures are below:

6. Chevalier J. What future for zirconia as a biomaterial? Biomaterials 2006; 27: 535-543.

9. Sato T, Shimada M. Transformation of yttria-doped tetragonal ZrO2 polycrystals by annealing in water. J Am Ceram Soc 1985; 68: 356-359.
16. Al-Amleh B, Lyons K, Swain M. Clinical trials in zirconia: a systematic review. Journal of Oral Rehabilitation 2010; 37: 641–652.
21. Guess PC, Att W, Strub JR. Zirconia in Fixed Implant Prosthodontics. Clin Implant Dent Relat Res, 2012; 14: 633-664.
25. Rimondini L, Cerroni L, Carraci A, Torricelli P. Bacterial colonization of zirconia ceramic surfaces: an in vitro and in vivo study. Int J Oral Maxillofac Implants 2002; 17: 793-798.

26. Welander M, Abrahamsson I, Berglundh T. The mucosal barrier at implant abutments of different materials. Clin Oral Implants Res 2008; 19: 635-641.

27. Scarano A, Piattelli M, Caputi S, Favero GA, Piattelli A. Bacterial adhesion on commercially pure titanium and zirconium oxide disks. J Periodontol 2004; 75: 292-296.

28. Milleding P, Carlen A, Wennerberg A, Karlsson S. Protein characterisation of salivary and plasma biofilms formed in vitro on non-corroded and corroded dental ceramic materials. Biomaterials 2001; 22: 2545-2555.

29. Raigrodski AJ. Chung KH, Hillstead MB, Meng GK. Survival and complications of zirconia-based fixed dental prosthesis: a systematic review. J Prosthet Dent 2012; 107: 170-177.

30. Wohlwend, A, Studer S, Schärer P. Das Zirkonoxidabutment-ein neues vollkeramisches Konzept zur ästhetischen Verbesserung der Suprastruktur in der Implantologie. Quintessenz Zahntech 1996; 22; 364–381.

31. Zembic, A.; Sailer, I.; Jung, R.E.; Hämmerle, C.H. Randomized-controlled clinical trial of customized zirconia and titanium implant abutments for single-tooth implants in canine and posterior regions: 3-year results. Clin Oral Implants Res 2009; 20: 802–808.

32. Tete, S.; Mastrangelo, F.; Bianchi, A.; Zizzari, V.; Scarano, A. Collagen fiber orientation around machined titanium and zirconia dental implant necks: An animal study. Int J Oral Maxillofac Implants 2009; 24: 52–58.

33. Anusavice KJ. Phillips’ science of dental materials. 11th ed. St. Louis: Elsevier Health Sciences; 2003. p. 655-719.

34. Heffernan MJ, Aquilino SA, Diaz-Arnold AM, Haselton DR, Stanford CM, Vargas MA. Relative translucency of six all-ceramic systems. Part I: core materials. J Prosthet Dent 2002;88:4-9.
35. Heffernan MJ, Aquilino SA, Diaz-Arnold AM, Haselton DR, Stanford CM, Vargas MA. Relative translucency of six all-ceramic systems. Part II: core and veneer materials. J Prosthet Dent 2002; 88: 10-5.


Some part of the comparison of the zirconia with the other dental materials existed in the manuscript are below:

Recent studies have demonstrated that fewer bacteria accumulate around Y-TZP than titanium.25-27 This could possibly be explained by different protein adsorption properties.28 In terms of periodontal health, none of the studies reported any difference or noted any changes in the biological health of the soft and hard tissues around the zirconia-based restorations. Although some data quantified and explored differences in the biocompatibility of zirconia, no instances of gingival inflammation or periodontitis could be shown.29 These findings have led to the suggestion that zirconium oxide may be a suitable material for manufacturing implant abutments with a low bacterial colonization potential.27

Zirconia as implant abutment material was first introduced in 1996.30 A randomized controlled clinical trial comparing zirconia and titanium abutments supported by 40 single implants was published.31 After being in function for three years, 18 zirconia and 10 titanium abutments were followed-up. Both abutment materials exhibited survival rates of 100%, as well as similar biological and esthetical outcomes. In an animal study, it was shown that the collagen fiber orientation was similar around zirconia and titanium implant necks. For both materials, the fibers run parallel-oblique and parallel to the implant surface.32 In a clinical study, a similar degree of plaque accumulation was found at zirconia and titanium abutments at three years. In the same study regarding bone response when zirconia abutments are used as restoration support, there were no significant differences in bone levels between zirconia and titanium abutments after 3-year follow-up.31
All ceramic materials more satisfactorily address the demand for esthetic restorations than metal ceramic restorations with opaque cores.33 However, the translucency of the most durable zirconia-based ceramic crowns is reported to be less than that of lithium disilicate glass ceramics,6,9 for which excellent esthetic results are documented.34,35

Thank you for reviewing our manuscript and your suggestions. 
Sincerely yours,
Reviewed by 00742133
Dear Reviewer,

The manuscript title “Basic Properties and Types of Zirconia: An Overview” has been revised and improved according to your suggestions:

1. Abstract Line2:[in medicine and dentistry] modified to [in dentistry]

2. Abstract Line7:[However,] modified to [However, ceramic bonding, aging, light transmission and manufacturing process are all factors that need to be further evaluated to guide the successful use of zirconia as a prosthetic restorative materials and abstract Line 14 added in accordance with your suggestions [Especially, in the abstract authors should state in the conclusions that “ceramic bonding, aging, light transmission and manufacturing process are all factors that need to be further evaluated to guide the successful use of zirconia as a prosthetic restorative materials”  ]

3. Abstract Line8 (now 10): [potaential] modified to [potential]

4. Introduction Line 17 (now 16): [process.] modified to [process]

5. Mechanical properties and ageing of zirconia Line3 (now 2): [Cyclical stress] modified to [Cyclical load stress]

6. The references have been updated. The literatures listed below have been added to provide current information to readers about the information of Zr history, synthesis and functions. Additionally the recent new technologies of zirconia such as full-contour zirconia have been added.

Thank you for reviewing our manuscript and your suggestions. 

Sincerely yours,
February 12, 2013

Reviewed by 00742195
Dear Reviewer,

The manuscript title “Basic Properties and Types of Zirconia: An Overview” has been revised and improved according to your suggestions:

Suggestion 1: 

As a review paper, the authors need to provide updates to readers, so that the readers from the review basically understand the information of Zr history, synthesis and functions, in particular dental area. However, the authors did not provide current information to readers after 2010.

Revision 1: 

The references have been updated. The literatures listed below have been added to provide current information to readers about the information of Zr history, synthesis and functions. Additionally the recent new technologies of zirconia such as full-contour zirconia have been added.

Updated references:

15. Pelaez J, Cogolludo PG, Serrano B, Lozano J, Suarez MJ. A prospective evaluation of zirconia posterior fixed dental prostheses: Three-year clinical results J Prosthet Dent 2012;107:373-379.

16. Al-Amleh B, Lyons K, Swain M. Clinical trials in zirconia: a systematic review. Journal of Oral Rehabilitation 2010;37:641–652.

17. Saridag S, Ozyeşil AG, Pekkan G. Fracture strength and bending of all-ceramic and fiber-reinforced composites in inlay-retained fixed partial dentures. J Dent Sci 2012;7:159-164.

21. Guess PC, Att W, Strub JR. Zirconia in Fixed Implant Prosthodontics. Clin Implant Dent Relat Res, 2012;14,633-664.

29. Raigrodski AJ. Chung KH, Hillstead MB, Meng GK. Survival and complications of zirconia-based fixed dental prosthesis: a systematic review. J Prosthet Dent 2012;107:170-177.

40. Baldissara P, Llukacej A, Ciocca L, Valandro FL, Scotti R. Translucency of zirconia copings made with different CAD/CAM systems. J Prosthet Dent 2010;104:6–12.

42. Nagas IC, Egilmez F, Ergun G. Comparison of light transmittance in different thicknesses of zirconia under various light curing units. J Adv Prosthodont 2012;4:93-96.

43. Beuer F, Stimmelmayr M, Gueth JF, Edelhoff D, Naumann M. In vitro performance of full-contour zirconia single crowns. Dent Mater 2012;28:449–456.
Suggestion 2: 

As potential/or dental biomaterials of ZrO2, the authors need to describe the material advantage and disadvantage a little detail comparing to other dental materials such as titanium.

Revision 2:
New literatures have been added to compare zirconia with other dental materials such as titanium. The existing and added literatures are below:

6. Chevalier J. What future for zirconia as a biomaterial? Biomaterials 2006;27:535-543.

9. Sato T, Shimada M. Transformation of yttria-doped tetragonal ZrO2 polycrystals by annealing in water. J Am Ceram Soc 1985;68:356-359.
25. Rimondini L, Cerroni L, Carraci A, Torricelli P. Bacterial colonization of zirconia ceramic surfaces: an in vitro and in vivo study. Int J Oral Maxillofac Implants 2002;17:793-798.

26. Welander M, Abrahamsson I, Berglundh T. The mucosal barrier at implant abutments of different materials. Clin Oral Implants Res 2008;19:635-641.

27. Scarano A, Piattelli M, Caputi S, Favero GA, Piattelli A. Bacterial adhesion on commercially pure titanium and zirconium oxide disks. J Periodontol 2004;75:292-296.

28. Milleding P, Carlen A, Wennerberg A, Karlsson S. Protein characterisation of salivary and plasma biofilms formed in vitro on non-corroded and corroded dental ceramic materials. Biomaterials 2001;22:2545-2555.

29. Raigrodski AJ. Chung KH, Hillstead MB, Meng GK. Survival and complications of zirconia-based fixed dental prosthesis: a systematic review. J Prosthet Dent 2012;107:170-177.

30. Wohlwend, A.; Studer, S.; Schärer., P. Das Zirkonoxidabutment- ein neues vollkeramisches Konzept zur ästhetischen Verbesserung der Suprastruktur in der Implantologie. Quintessenz Zahntech 1996;22;364–381.

31. Zembic, A.; Sailer, I.; Jung, R.E.; Hämmerle, C.H. Randomized-controlled clinical trial of customized zirconia and titanium implant abutments for single-tooth implants in canine and posterior regions: 3-year results. Clin Oral Implants Res 2009;20:802–808.

32. Tete, S.; Mastrangelo, F.; Bianchi, A.; Zizzari, V.; Scarano, A. Collagen fiber orientation around machined titanium and zirconia dental implant necks: An animal study. Int J Oral Maxillofac Implants 2009;24:52–58.

33. Anusavice KJ. Phillips’ science of dental materials. 11th ed. St. Louis: Elsevier Health Sciences; 2003. p. 655-719.

34. Heffernan MJ, Aquilino SA, Diaz-Arnold AM, Haselton DR, Stanford CM, Vargas MA. Relative translucency of six all-ceramic systems. Part I: core materials. J Prosthet Dent 2002;88:4-9.
35. Heffernan MJ, Aquilino SA, Diaz-Arnold AM, Haselton DR, Stanford CM, Vargas MA. Relative translucency of six all-ceramic systems. Part II: core and veneer materials. J Prosthet Dent 2002;88:10-5.


Some part of the comparison of the zirconia with the other dental materials existed in the manuscript are below:

Recent studies have demonstrated that fewer bacteria accumulate around Y-TZP than titanium.25-27 This could possibly be explained by different protein adsorption properties.28 In terms of periodontal health, none of the studies reported any difference or noted any changes in the biological health of the soft and hard tissues around the zirconia-based restorations. Although some data quantified and explored differences in the biocompatibility of zirconia, no instances of gingival inflammation or periodontitis could be shown.29 These findings have led to the suggestion that zirconium oxide may be a suitable material for manufacturing implant abutments with a low bacterial colonization potential.27

Zirconia as implant abutment material was first introduced in 1996.30 A randomized controlled clinical trial comparing zirconia and titanium abutments supported by 40 single implants was published.31 After being in function for three years, 18 zirconia and 10 titanium abutments were followed-up. Both abutment materials exhibited survival rates of 100%, as well as similar biological and esthetical outcomes. In an animal study, it was shown that the collagen fiber orientation was similar around zirconia and titanium implant necks. For both materials, the fibers run parallel-oblique and parallel to the implant surface.32 In a clinical study, a similar degree of plaque accumulation was found at zirconia and titanium abutments at three years. In the same study regarding bone response when zirconia abutments are used as restoration support, there were no significant differences in bone levels between zirconia and titanium abutments after 3-year follow-up.31
All ceramic materials more satisfactorily address the demand for esthetic restorations than metal ceramic restorations with opaque cores.33 However, the translucency of the most durable zirconia-based ceramic crowns is reported to be less than that of lithium disilicate glass ceramics,6,9 for which excellent esthetic results are documented.34,35

Suggestion 3: 

Please doubly check out spell and grammars. Carefully edit the manuscript. For example, on page 5, line 10, “Cales found that----“need to be changed to “Cales and Stefani found that”. Also, the same page, line 17, “Kosmae confirmed -----“ need to be changed to “Kosmae and colleagues or Kosmae et al”.

Revision 3: Spell, grammars and the names of the authors has been doubly checked out carefully and were corrected. Format has been updated. 

Suggestion 4: Check out the references. Reference No. 6 is the same author as the reference No. 14.

Revision 4: The references has been checked out. The literatures and typesetting were corrected.

Thank you for reviewing our manuscript and your suggestions. 

Sincerely yours,
12 February 2013








