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71-001. White, S. N. et al. Effect of fit adjustment on CEREC CAD-CAM veneers. Am J Dent 10:46-51, 1997.

Purpose: To measure and compare the adaptation of CEREC CAD-CAM porcelain veneers with and without fit adjustment. 
Materials and Methods: Two groups of porcelain veneers were fabricated using the CEREC CAD-CAM technique for standardized preparations on 10 artificial teeth. Mesial preparation contacts were broken but distal contacts remained intact. One group was adjusted using a disclosing spray to improve fit, another group made for the same teeth was not adjusted before cementation. The veneers were cemented in a standardized manner to produce eight sections. Each section was measured at three defined points from the external surface inwards. 
Results: Three-way ANOVA disclosed that fit adjustment was relatively ineffective (P ~ 0.05), but that measurement section location, measurement point location and their interaction significantly affected fit (P < 0.05). Restoration of the broken proximal contact, or simulated diastema closure did not compromise fit. Incisal margins ranked worst for fit. Surface measurement point locations ranked worse than internal points. The fit of these CEREC CAD-CAM veneers was not substantially different from previously published fit values for conventional porcelain veneers.
Clinical Significance: The fit of CEREC CAD-CAM glass-ceramic veneers was acceptable, but was not substantially improved by fit adjustment. Internal adaptation was superior to marginal adaptation. Restoration of broken contact did not compromise fit.

71-002. Groten, M. et al. Marginal fit consistency of copy-milled all-ceramic crowns during fabrication by light and scanning electron microscopic analysis in vitro. J Oral Rehab 24:871-881,1997.
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71-003. Preston, J.D. & Duret, F. CAD/Cam in dentistry. Oral Health 87:17-20,1997.
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71-004. Mormann WH, Bindl A. The new creativity in ceramic restorations: Dental CAD-CAM. Quintessence International 27: 821-828, 1996.
Purpose: to briefly present the efficiency and background of the Cerec 2 system
Materials & Methods: none
Results/Conclusions: The Cerec 2 unit system is a result of further development of the Cerec units. The article uses the acronym CAD-CIM (computer aided design-computer integrated manufacturing) instead of CAD-CAM. 

· Cerec 2 unit enables the dentist to generate ceramic restorations independent of dental laboratories

· the fully automated grinding process makes it attractive for laboratory use too

· occlusal surfaces can now be machined on the Cerec 2 unit

· smaller pixel size/higher accuracy in depth measuring = increased resolution of the optical impression

· there are 3 different programs for design, Extrapolation, Correlation, and Veneer. (1) anatomically adapted (extrapolation) (2) Correlated to functionally generated path (correlation) (3) buccolinearly flat (linear)

The Cerec system is the only method in dentistry to permit the exact machining of ceramic veneers
the precision of Cerec 2 grinding unit has been found to be 2.4 times higher than Cerec 1

There have been improvements from the Cerec 1 system, in an SEM examination marginal widths of Cerec 2 were considerably smaller than Cerec1 
71-005. Thompson, J.Y. Mechanical properties of a new mica-based machinable glass ceramic for CAD/CAM restorations. J Prosthet Dent 76:619-23, 1996.
Two deficiencies of dental ceramic materials:

1. time consuming fabrication 

2. high clinical failure rates - as high as 64% in three years for cast Dicor molars.

· Susceptible to failure from surface flaws or cracks when subject to tensile stress in vivo.

· In vivo failure stress values range from 45 to 95 MPa and were approximately 50% of in vitro strength values of Dicor.

· A result of low fracture toughness of the cast Dicor to fabrication induced surface flaws.

· Fracture toughness can be defined as the inherent resistance to the propogation of existing flaws under the application of an applied stress.

· Difficulty in fabricating most dental ceramic restorations often results in the production of strength limiting flaws. These defects, coupled with the inherently low fracture toughness of these materials, results in the high clinical failure rates.

· A new machinable glass ceramic MGC-F has been developed to address some of the defienciesof existing materialsused with the Cerec CAD/CAM.

· MGS-F has minor changes from currently available Dicor MGC materials to enhance machinability.

Materials and methods: Ten discs of Vita Mark II, Dicor MGC-D, Dicor MGC-D, Corning MGC-F.

Results:

1. Mean KHN value of MGC-F was significantly lower than the other three samples.

2. Indented biaxial flexure strength of MGC-F was significantly greater than the other three.

3. The mean fracture toughness value of MGC-F significantly greater than the other three.

Discussion:

· MGC-F, Dicor MGC light, Dicor MGC-dark glass ceramics are derived from the same system, differences are related to the presence or absence of small additions of various oxides.

· Mica plates in MGC-F glass are 4-5 um compared with 1-2 for Dicor MGC-Light and Dicor MGC-Dark.

· Fracture strength of tetrasilicic glass increases with mica plate diameter up to 4.5 um.

· Fracture toughness is defined as resistance to crack propagation.

· MGC-F should possess machinability characteristics superior to those of the other glass ceramic materials.

· Fracture of all ceramic restorations is controlled by internal and external flaw populations and by the fracture toughness of the specific materials from which the restorations are fabricated.

· The low fracture toughness of currently available machinable ceramics( Dicor MGC and Vita Mark II) restricts there use for conservative inlays and onlays.

Conclusions: MGC-F has been developed with better fracture toughness than existing materials. Besides conservative inlays, anterior crowns and onlays may be acceptable options with this new material. However, these comments are hypothetical, no statements of relevance can be made until clinical trials are undertaken to assess in vivo performance. From the hardness and fracture toughness of MGC-F, superior machinability characteristics should result.
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71-007. Persson, M, et.al. The accuracy of a high-precision digitizer for CAD/CAM of crowns. J Prosthet Dent 74:223-229; 1995. 
Purpose: To examine the accuracy of the transmission of data from an individual die to a computer using a Nobelpharma Procera reader. 
Subject: The Procera reader is a contact probe device with a high precision-manufactured sapphire ball at the tip of a measuring probe held to the surface of a die while a table with the attached model is rotated and lowered with a constant speed and the digitalized data stored in a computer program. 
Methods and materials: A special computer program was designed to compare a read data file and an ideal, calculated file of the same geometric body, a square gauge with known dimensions. (An error of less than 0.005 degrees was achieved.) After scanning, the computer compared the dimensions read by the scanner with the known dimensions of the object, to determine the accuracy of the digitalization. 
Results: The error from five successive "laps" was made. The maximum shape related error was found to be plus or minus 10 microns.
Conclusion: The Procera reader is a high-precision device, and offers good control of the errors in the apparatus.

71-008. Razzoog, M E, Lang L A and Mc Andrew K S. AllCeram crowns for single replacement implant abutments. J Prosthet Dent 1997; 78:486-9.
Clinicians who are comfortable with traditional porcelain fused to metal restorations may find the thickness of veneering porcelain addition to the CeraOne single tooth ceramic cap disconcerting . When using a premanufactured ceramic cap to fit the space of the final restoration, substantial amounts of "unsupported" veneer porcelain may be required to achieve tooth contact to adjacent or opposing dentition. A potential problem of weak, unsupported veneer porcelain has been addressed by a modification of an existing manufacturing process. By using CAD/CAM technology, a custom-designed Procera AllCeram coping can be created for the implant abutment that eliminates any concerns regarding the resultant design of the underlying ceramic cap substructure.

