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  DRM
# 45  Waknine, S., Cipolla, A.J.

Laser versus Halogen Photopolymerization - Characterization of VLC Composite Mechanical Properties.

J. Dent. Res., Vol. 74, # 1745, Sp. Issue AADR San Antonio, Texas. March 1995 

# 52 Tyas, MJ., Burrow, M.F.

Test Report – DiamondCrown, Nov. 19, 1996

Scientific Report, Director of Biomaterials Evaluation Unit, School of Dental Medicine, Melbourne, Australia

This in-vitro mechanical properties test data report, substantiates the validity of the Diametral Tensile Strength (DTS) data for DiamondCrown, dental restorative material, within 2.4% standard error of the statistical median between the University of Melbourne School of Dentistry, Biomaterials Department, Australia findings versus the DRM Research Laboratories, Branford, Connecticut. USA derived data.  DTS is a trivectorial static stress test that depicts both, compressive, tensile and shear vectors operating simultaneously.  Typically, human masticatory force in such mode is 9 MPa for Anterior teeth and 31 MPa for Posterior teeth.  Therefore, the DTS data for DiamondCrown reflecting an average of 79 MPa greatly exceeds the typical human cyclic masticatory/chewing force requirement.  Henceforth, a wide safety margin is engineered in the DiamondCrown formulae for high efficiency and performance functionality of exceedingly high fracture resistance
in accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 53 Taillandier, P.D.

Enfin une alternative cytocompatible et biocompatible a’lamalgame.

J. Odenth, Odontologie Energetique Therapeutique, Autredent, France/BeNeLux, No. 20, 37-39, December, 1997

# 55  Gurrado, C.

DiamondCrown - Per il futuro della protesi.

J. Rivista Italiana degli Odontotecnici, Anno 34, No. 2, 18-19, March 1998

This publication depicts the 4-year post-operative observations and commentaries regarding the DiamondCrown (DRM) dental restorative filling and crown/bridge prosthodontic material specifically for implant-integrated superstructures.  The semi-crystalline micro-morphology of the bio-glass reinforced polyceramic matrix affords the material a prime candidate position as a ductile, shock-absorbing, stress-dissipating functional superstructure for implants.  This clinical application enables the oral-surgeon an interdisciplinary work approach with the prosthodontist to apply an immediate-loading technique facilitating the probability of osseo-integration at the titanium implant-bone interface coupled with favorable biomechanical behavior of the abutment prosthesis.  Whereby, the biomechanical behavior of the DiamondCrown chemically fused-integrated superstructure to the titanium substructure, elaborates a stress-dissipating cyclic masticatory energy function.  This enhances the probability of rapid osseo-integration in lieu of bone/implant interfacial trauma.  Similarly, the author illustrates the clinical advantage of DiamondCrown as an  Onlay restorative material in Temporo-Madibular Joint Disorder cases of bruxism or habitual clenchers.  Whereby, the DiamondCrown (DRM) semi-crystalline shock-absorbing restorative material can facilitate the Occlusion-Rehabilitation. This is a clinically viable alternative to traditional venues, non of which are ideal TMJ repair candidates, with inherent disadvantages, such as, Porcelain; hard and brittle, traumatic to antagonistic dentition, TMJ and periodontal connective tissue – ligature, Composites; amorphous-vitreous polymers, and Gold; esthetic-cost-repair issues, in accordance with ISO-10993, ADA # 41, ISO-4049, ADA #27 and ISO-14971 Standards for Biocompatibility, Cytotoxicity, Dental Resin Based Filling Materials and Risk Analysis, respectively.
# 56  Guillaume, A.

Dossier Composite, Le materiau composite

J. Les dossiers de Prothese Dentaire, France. No. 141/142, 11-15, 24, 07-08/1998, August 1998
The author/editor, A. Guillaume, conducts a comparative analysis of all Polyglass prosthodontic crown and bridge materials.  The compositional, physico-mechanical and adhesion to metal substrate properties characterization is highlighted.  The DiamondCrown (DRM) prosthodontic material is notably the highest ranking in resistance to flexure coupled with lowest polymerization contraction and abrasion rate in accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.
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# 57  Editorial

Beyond the Esthetic Revolution - Nature no longer has the patent on teeth - Diamond !

New Zealand Dental J., Vol. 94, No. 417, Sepember 1998

# 58  Schembri, D., Pagliari, P.

Procidimento innovativo in moffola transparente per materiali fotopolimerizzabili.

J. Rivista di technologie Dentali, Italia, Anno V, No. 3, 19-30, September 1998

The dental technology team of Schembri and Palgliari illustrates a new innovative DRM technique of DiamondCrown-Press fabrication in a transparent flask.  This Press/Flask technique allows for multiple units, and in this illustrated case, a 9-unit titanium-alloy based bridge-crowning process is facilitated by a mechanical press protocol instead of individual unit manual modeling.  This methodology protocol includes a transparent flask, Teflon separating agent, dye silicon base model positive replica material (95 Shore-A hardness), multiple stratified transparent silicon impression strata (65 Shore-A hardness) and the DiamondCrown Lab Cure Booth.  Further, Scanning Electron Microscope (SEM) micro-topographical analysis of the interfacial stratification layers, Op. Dentin-Dentin-Enamel-Incisal, demonstrates a higher density, micro-defect free transitional profile throughout the cross-sections of the strata.  This further enhances the fracture resistance of the prosthesis and overall facilitates the time logistics and ergonomics of fabricating larger DiamondCrown superstructures in accordance with ISO-14971, CDA and DRM Standards for Clinical  Risk Analysis, respectively.

# 59  Barzilay, I.

Diamond Restorative Systems, A new Intra-Oral and Extra-Oral product line.

Canadian J. of Dental Technology, Vol. 3, No. 3, 22-24, Mid-Winter 1999

Dr. I. Barzilay, Professor at University of Toronto School of Dentistry reviews the favorable physico-mechanical, functional and esthetic properties of DiamondCrown (DRM) compared to traditional dental porcelain, core-ceramics, reinforced ceramics, porcelain fused to metal and fiber reinforced composites. The semi-crystalline reinforced matrix of DiamondCrown is emphasized with regard to its beneficial factors of fracture toughness, wear resistance, specular reflectance and gloss value, tooth marginal integrity, fracture resistance, flexural and diametral tensile strength, anatomical contour maintenance and color stability.  Various clinical cases are illustrated including: metal-free crowns, 3-unit metal free posterior bridge and Integrated/fused implant superstructures.  The visible light curing characteristics of the reinforced matrix facilitate modeling, fabrication and repair both intra-orally and extra-orally.  The stress-dissipating capacity of the crystalline matrix position the product line of DiamondLite-DiamondCrown-DiamondBond-DiamondLink (DRM) as a strong viable restorative (direct) and prosthodontic (indirect) armamentaria for dental restoration and reconstruction in accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 61  Editorial

Diamond - DRM, En direct de l’industrie

J. Alpha Omega News, France No. 43, P. 37, February 1999

# 62  Editorial

Diamond - DRM

J. Tandartsen Krant, Le Journal du Dentiste, BeNeLux, No. 180, March 1999
# 64  Editorial

Beyond the Esthetic Revolution - Nature no longer has the patent on teeth - Diamond !

J. Health and Wealth, New Zealand, June-July 1999
# 66  Zyman, P.

Les produits Diamond

J. Quintessence International France, Guide clinique d’achat 1999
   DRM 
# 67  Waknine, S., Vijayaraghavan, T.V.

Diametral Tensile Strength (DTS) of a crown and bridge material:  Multiple cure modalities and test/house operators.

New York University Dental Center, Dental Materials Science Department

J. Dent. Res., Vol. 79, Sp. Issue # 2897, IADR, Washington, D.C., April 2000

The purpose of this research study was to test the DiamondCrown (DRM) material for Diametral Tensile Strength (DTS) as a function of A) various polymerization cure-hardening modalities; Argon Ion Laser, Xenon Plasma Arc, Halogen Visible Light Probe, Halogen Light Cure Lab-process Booth and B) Test Centers and Operators; New York University Dental Center, DRM Research Laboratories and University of Melbourne, Australia.  The Weibull statistical regression analysis of failure probability revealed that Argon Ion Laser ranked the highest, with a recorded DTS at 0.999 probability for DiamondCrown (91 MPa), followed in descending ranking order; Halogen Visible Light Probe (80 MPa), Xenon Plasma Arc (73 MPa) and Halogen Light Cure Booth (70 MPa), coupled with an overall Mean ranking of 79.7 (8.4) MPa for all tests.  The Halogen Probe groups inter and intra-parametrically seem to have a greater scatter coefficient of variance.  However, the test centers and /or operators showed a statistically significant effect only in the lower sub-groups.  This validates both the DRM Research Laboratories DTS data of approximately 79 MPa for DiamondCrown and further reveals a lower probability of error due to operator sensitivity in accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 68  Vijayaraghavan, T.V., Won-Gun, C., Pines, M.

Bracket shear adhesion strength (SAS) as a function of enamel etchant and bonding agent - luting cement:  In-Vitro study.

New York University Dental Center, Dental Materials Science Department

J. Dent. Res., Vol. 79, Sp. Issue # 2905, IADR, Washington, D.C., April 2000

The objective of this research study was to explore the potential Shear Adhesion Strength (SAS) of (3) Adhesives-Cements; DiamondBond-Link (DL)-DRM, TransBond-XL (TX)-3M, Fuji-LC-Ortho II (FG)-GC, (4) Tooth enamel conditioning agents;  o-phosphoric acid (P), salicylic-lactic acid (S), polyacrylic acid (A) and an unetched control (N).  The etch times were 15s(P), 30s(S) and 30s(A).  The metallic orthodontic brackets (Unitek-3M) were adhered to buccal enamel of preserved human extracted teeth.  Failure modes were identified using an Adhesive Remnant Index (ARI).  The characteristic SAS, ARI and Modulus were determined using a Weibull regression analysis.  The probability of bond survival at stress levels of 3.0 MPa, p(3), and 13.5 MPa, p(13.5) were estimated, the lowest and highest figures reported in both clinical and in-vitro literature.  Enamel failure was noted only in the P-DL group.  The mean SAS in ascending ranking order was, N-TX-1.9, N-FG-5.0, S-TX-6.6, S-DL-8.0, A-FG-8.2, P-TX-11.5 and P-DL-13.8 MPa, respectively.

P-DL and P-TX are the only groups that exceed the suggested clinical maximum, required for interfacial ortho-bracket bond-strength.  It is the recommendation of the researchers that, a preferred enamel treatment methodology include a decreased o-phosphoric acid etch time, i,e.; 10s, or alternatively use of the salicylic-lactic acid conditioner at 30s exposure.

It is apparent that the most reliable and highest ranking order SAS to metallic Orthodontic Brackets coupled with the highest ARI (Cohesive) statistical failure probability was the DiamondBond-Link, Adhesive-Cement group and Weibull modulus(m) of 5.2  However, due to a few samples exceeding the norm distribution range, 3.0-13.5, and the characteristic SAS occasionally reaching 17.5 MPa, leading to Enamel cohesive failure or debonding during eventual treatment-end, Ortho-Bracket removal.

It is recommended to etch the enamel surface during surface adhesion preparation modality for less time with phosphoric acid or use a milder yet more effective conditioner, such as the salicylic-lactic, developed during this research study in accordance with ISO-4049, ADA  #27, 

ISO 3107, ADA #8, ADA #9 and ISO-14971 Standards for Dental Resin Based Filling Materials, Cements and Risk Analysis, respectively.

   DRM 
# 69  Vijayaraghavan, T.V., Eom, S., Waknine, S.

Performance probability - Material, Operator and Technique contribution:  Esthetic crown and bridge materials.

New York University Dental Center, Dental Materials Science Department

J. Dent. Res., Vol. 79, Sp. Issue # 3776, IADR, Washington, D.C., April 2000

The Biaxial Flexural Strength (BFS) of (3) esthetic crown and bridge prosthodontic materials was evaluated, semi-crystalline polyceram DiamondCrown-DCR (DRM), amorphous polyglass ArtGlass-ART (Haraeus-Kulzer) and the leucite-reinforced pressable ceramic Empress II-EMP (Ivoclar).  Material formulae/composition, Operator(s), and Sample preparation techniques, Bulk (B) vs. Incremental (I) placement technique were evaluated. A weibull regression statistical analysis was used to obtain a) the characteristic BFS, b) the operator and inherent manipulation, handling characteristics effects. The data throughout the test sample preparation were ranked as a function of stress probability gradient.  The probability gradient includes a low of 0.1% and a high of 99.9% that corresponds to a first time user vs. an experienced operator, skill-proficiency level.  The treated data reveals the potential attainable strength level affiliated with operator-expertise.  The BFS stress probability plots illustrate at 0.999 probability skill-proficiency ranking order of 231(DCR)-160(EMP)-160(ART), at characteristic skill level - 198(DCR)-136(ART)-134(EMP), whereas at 0.001 probability skill level - 116(DCR)-80(ART)-72(EMP).  The (B) vs. (I) sample preparation techniques revealed a statistically non-significant difference.  Overall, the DiamondCrown BFS at 231 MPa, exceeds the BFS of a natural molar tooth, 145 MPa, by a safety margin of 60%, hence a safe and efficient, functional and high-performance Crown reconstructive material.  Further, DiamondCrown statistical weibull regression plots for operator/ skill-proficiency effect, throughout the transition of 0.001-0.999 levels, are significantly more subtle and less sigmoidal, indicating less dependency in operator-manipulation-handling characteristics error visa vi other compositional-formulae in accordance with ISO-4049, ADA  #27, ASTM-ANSI-F394-78 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 70  Vijayaraghavan, T.V., Eom, S.

Performance probability - direct restorative composite dental biomaterials.

New York University Dental Center, Dental Materials Science Department

J. Biomed. Mats. Res., Sp. Issue # 897, World Biomaterials Congress Hawaii, May 2000

The objective of this study was to evaluate the Biaxial Flexural Strength (BFS) and the Diametral Tensile Strength (DTS) of three esthetic direct filling composite materials; DiamondLite, DLTE (DRM), Z100 (3M), PrismaTPH, PTPH (Dentsply-LD Caulk).  Typically, ISO spec. 4049 requires a minimum 50 MPa (BFS) and ADA Spec. 27 require a minimum 34 MPa (DTS) for Type II composite filling materials.  However, these property requirements do not take into account clinical parameters, indications and ramifications inherent to material handling characteristics, manipulation and operator expertise onto the expected performance probability under restorative/operative functional mode.

The resultant data revealed the following;

1) DLTE was the only material that exceeded the spec. Criteria of 34 MPa (DTS) at the sigma 0.0001, denoting that it is statistically unlikely that (1 in 10,000) population of restorations would prematurely fail. Whereas, the PTPH and the Z100 materials ranked between 0.001-0.1 probability of failure at the 34 MPa criteria.  

2) The clinical implication is that as much as 10% of restorations filled with Z100 and/or PTPH may clinically fail, premature fracture, due to compositional-formulae surface or bulk inherent flaws, defects, and surgical placement – operative technique sensitivity. 

3) The highest characteristic DTS (61) and BFS (191) MPa, recorded was for DLTE, and likewise across the weibull statistical performance probability distribution gradient curve at sigma-0.01-0.1-0.9-0.999, coupled with no significant difference in mean BFS as a function of operator-skill proficiency level.  Indicating an increased confidence in clinical performance probability for DLTE compared to the popular restoratives Z100 and PTPH.

In accordance with ISO-4049, ADA  #27, ASTM-ANSI-F394-78 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 72  Waknine, S., Balbo, E., Vijayaraghavan, T.V., Ronchi, F., Milicich, G., Conserva, E., Imbeau, J.

Biotechnology in Restorative Dentistry - International Symposium

Sydney, Melbourne - Australia ; Christchurch, Auckland - New Zealand ; August 4-12, 2000

The symposia records elaborate the Functional, Aesthetic and Biocompatible clinical operative/prosthetic reality of the Diamond (DRM) restorative materials in accordance with ISO-10993, ADA # 41, ISO-4049, ADA  #27, ISO-3107, ADA # 8, ADA # 9,  ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, VITA  and ISO-14971 Standards for Biocompatibility, Cytotoxicity, Dental Resin Based Filling Materials and Risk Analysis, respectively.

               DRM
# 76  Waknine, S., Miara, P., Conserva, E., Balbo, E.

Il Restauro e la Protesi del Terzo Millennio. 

(9) Universities Satellite Conference, Guided at Bologna School of Dentistry, Italia. May 26, 2001

J. Doctor OS (OdontoStomatologia), Anno XII, No. 4, 402-404, April 2001
The symposia records elaborate the Functional, Aesthetic and Biocompatible clinical operative/prosthetic reality of the Diamond (DRM) restorative materials in accordance with ISO-10993, ADA # 41, ISO-4049, ADA  #27, ISO-3107, ADA # 8, ADA # 9,  ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, VITA  and ISO-14971 Standards for Biocompatibility, Cytotoxicity, Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 77  Balbo, E.

Impiego di un innovativo materiale policeramico e semicristallino per restauri indiretti.

J. La Quintessenza Odontotechnica, Italia, Anno 18, Vol. 5, 365-373, May 2001

This is a technique case report article detailing the laboratory methodology for fabrication of a DiamondCrown (DRM) Titanium Implant Superstructure for total madibular rehabilitation, Metal-alloy based DiamondCrown prosthesis and Metal-Free DiamondCrown Jackets.  The protocol elaborates the special stratification techniques and color characterization in accordance with DRM Instruction Protocol for Dental Resin Based Materials, VITA Color Guide and ISO-14971 Standards and Risk Analysis, respectively.
# 81  Editorial

DRM & BICON, Crown Buildup on a Bicon Integrated Abutment Crown, Technique - Implant Restoration.

Dental Lab Products J., November/December 2001
 ***** This clinical case study illustrates an innovative novel technique for Implant-superstructures:  the IAC technique, Integrated-Abutment-Crown.  These features are unique to the DiamondCrown (DRM) technology, whereby a Locking-taper econometric Titanium Implant Abutment Post Substrate such as the Bicon Implant can fused to the DiamondCrown Superstructure.  This technique involves the Integration of the DiamondCrown to the Titanium Implant Abutment Post mediated by a Thermo-pressure chemically fused interface followed by a Visible Light Curing stratification technique of the DiamondCrown Superstructure layers/components.  So that the Titanium Implant Abutment Post and the DiamondCrown Superstructure are a Singular-Integrated component.  The clinical advantages include immediate loading of the Implant substrate, yielding more rapid and successful Titanium / Osseo-integration. This is in lieu of potential interfacial defects, flaws or inherent cyclic masticatory residual strain-energy interlock commonly found with Hard-brittle ceramic superstructures, due to the stress-dissipating shock-absorption of the DiamondCrown. This is due to the semi-crystalline polyceram reinforced Nano-technology compared to the traditional hard-brittle porcelain or ultra-soft acrylic superstructure alternate material choices.  Further, the gingival esthetics can be greatly improved due to the absence of a cement interface and the biocompatible properties of DiamondCrown  in accordance with ISO-10993, ADA #41, ISO-4049, ADA  #27, ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, VITA  and ISO-14971 Standards for Biocompatibility, Cytotoxicity, Dental Resin Based Filling Materials and Risk Analysis, respectively.

*****  This article is followed with a separate cover enclosure, containing a series of bibliographical citations, numerous additional research publication articles, respective abstracts and clinical case studies entitled, IAC
# 83  Miara, P.

Composite DiamondCrown

J. Quintessence International France, Guide clinique d’achat 2002


   DRM
# 84  Waknine, S. 

Dentistry, Editorial:  PolyCrystalline NanoCeram Dental Restorative Materials

J. Enlargement EU Healthcare (UK), Q3/4, 155-159, September 2003

This editorial interview-style article reviews technological advances and innovations in the Dental Restorative, Prosthodontic and Implantology fields within the past (50) years.  This includes the clinical indications and ramifications in a comparative analysis of silver-amalgam filling materials, silicate cements, glass-ionomers, acrylics, zincphosphates and polycarboxylates, composite resin materials, compomers, enamel-dentin-metal alloy-ceramic adhesion, porcelain jacket crowns, porcelain-fused-to-metal crowns, reinforced-ceramics, core ceramics, press-ceramics, zirconia-cores, non-precious, semi-precious and precious alloys, titanium and semi-crystalline polyceram nanotechnology.  The DiamondCrown (DRM) special features are highlighted and emphasized, as a Biocompatible-Functional-Aesthetic progressive alternative dental restoration.  In accordance with ISO-10993, ADA # 41, ISO-4049, ADA  #27, ISO-3107, ADA # 8, ADA # 9,  ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, VITA  and ISO-14971 Standards for Biocompatibility, Cytotoxicity, Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 85  Jourdain-Herwyn, J.P.

Composite – DiamondCrown

J. Quintessence International, France, Guide Cliniques des praticiens, 2003

This technique case report article illustrates the esthetic stratification modality of DiamondCrown (DRM) onto a 3-unit titanium alloy bridge substrate.  It further describes the physico-mechanical, functional, aesthetic and biocompatibility features and benefits.  In accordance with ISO-10993, ADA #41 ISO-4049, ADA  #27  and ISO-14971, CDA and DRM Standards for Biocompatibility, Cytotoxicity for Dental Resin Based Filling Materials and Clinical Risk Analysis, respectively.
# 86  Tanoue, N., Atsuta, M., Matsumura, H.

Properties of a new photo-activated composite polymerized with three different laboratory photocuring units.

Fixed Prosthodontics Division, Nagasaki University Hospital of Dentistry, Nagasaki, Japan

J. Oral Rehabilitation, Vol. 30, (8), 832-836, August 2003

This study determined the hardness, solubility and depth of cure of DiamondCrown (DRM) polymerized with (3) different Laboratory photocuring apparatus.  The curing units were DiamondLite Halogen Cure Booth, Hyper LII Metal Halide Cure Booth and UniXS-II Xenon Stroboscopic Unit, each equipped with dual-bulbs.  The Highest surface hardness was recorded using the Metal Halide unit, 63 Knoop hardness.  The water solubility was similar for the Halogen and Metal Halide unit, 2.5 micrograms/cc and 3.8 micrograms/cc for the Xenon unit.  The Metal Halide unit consistently exhibited the greatest depth of cure.  The DiamondCrown restorative material exhibits reliable data using all (3) Lab-process photo-cure units for efficient clinical application using an ANOVA and Scheffe’s S intervals statistical analysis.
In accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 87  Geis-Gerstorfer, J.

Untersuchungsbericht zur linearen polimerisations - Schrumpfung von DiamondLite und DiamondCrown.

Scientific Report, Nov. 28, 2003

Department of Medicine and Prosthodontics, University of Tubingen, Germany 

This research study report is a comparative analysis of DiamondLite and DiamondCrown (DRM) vs. Tetric, Tetric Ceram and Tetric Ceram HB (Ivoclar) popular and leading dental restorative materials.

The Linear photopolymerization contraction/shrinkage was evaluated in a 3 x 3 mm depth concavity via curing with an Elipar-Trilight (3M-Espe) for 60 seconds duration and a Megalux Soft-Start (Mega-Physik-Dental) apparatus for 

DiamondCrown. The dimensional displacement was measured using a 3D Profilometer, Concept 3D (Firma Mahr).  

The  Δ d /d (0) , displacement for average linear polymerization contraction shrinkage data revealed in descending ranking order, respectively, Tetric Ceram (1.8%), Tetric Ceram HB (1.3%), Tetric (1.2%), DiamondLite (1.0%), DiamondCrown (0.6%).  This relevant series of data illustrates the more favorable clinical marginal integrity at the tooth-restorative interface inherent to the semi-crystalline polyceram nanotechnology of the DiamondLite-Crown (DRM) restoratives in comparison to the popular amorphous-glassy/vitreous polymer technology affiliated with the Tetric-TetricCeram-TetricCeramHB compositional formulae.  The scanning electron microscopy of the surface and profile topographical features are further evidence to the homogeneity of the semi-crystalline polyceram nano-reinforced matrix.  This significantly lower polymerization shrinkage has markable clinical ramifications, leading to favorable marginal integrity, lower potential probability of marginal deterioration/degradation/delamination, or otherwise micro-leakage, post-operative sensitivity, marginal ditching behavior, color stability, and interfacial bond-retention.  In accordance with ISO-4049, ADA  #27 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.
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# 88  Gaeta, G., Riccio, R., DeRosa, A., Camerlingo, C., Lapore, M.

A Micro-Raman Spectroscopic Comparison of the Dentin/Resin Interface of Laser - and Mechanically - prepared Tooth cavities.

Universita di Napoli, Dipartimento di Discipline Odontostomatologiche e Chirurgiche e Dipartimento di Medicina Sperimentale e Consiglio Nazionale delle Rocerche, Instituto di Cibernetica, Pozzuoli, Italia.

J. Science, Vol. 3, No. 4, 243-249, 2003

This study compares human extracted teeth restored with Diamond Crown (DC)-Diamond Bond (DB), DRM, and Z100 (Z)-ScotchBondMP (SMP), 3M.  A predominant variable explored was the difference between Nd-Yg Laser treated tooth dentin cavity preparations vs. traditional mechanical rotary instrument bur excavation. The investigation entails the spectroscopic analysis and SEM imaging of the tooth dentin-adhesive-restorative cross-sectional interfacial zones, via a Micro-Raman spectroscopic methodology. The DC-DB dentin interfaces are statistically, markedly thinner, 10 microns, coupled with a homogenous continuum, across the surface and into bulk-dentin.  Whereas, the Z-SMP dentin interfaces are generally, 50-100 microns, and significantly more disrupted and heterogeneous in nature.  This clearly attests to the fact that DB is a better candidate for both direct fillings and indirect crown and bridge bonding which requires a less than 40 micron adhesive and cement interfacial thickness, collectively, in order to gain proper marginal integrity and bacterial seal.  Further, no statistically significant difference was found between Nd-Yg. Lased vs. Mechanically treated dentin tooth surfaces.  In accordance with ISO-4049, ADA  #27, ISO 3107, ADA # 8, ADA # 9 and ISO-14971 Standards for Dental Resin Based Filling Materials and Risk Analysis, respectively.

# 89  Balbo, E.

Estetica con poliglas di grado medicale.

J. Quintessenza Odontotechnica, Italia, Anno 21, Vol. 3, 73-80, March 2004

This is a DiamondCrown (DRM) Lab process technique, case report article detailing the methodology to gain Chroma-Tint-Hue-Value modification using the many colors and opacity gradient materials developed for the DC system.  The strategy for the proper stratification technique of the DC system involves, (9) opacity / trans. levels and over (92) colors.  This is further simplified by the author, using (3) Neutral Opacity levels, DC-SuperWhite: Dentin, OP (OU80), L (OU20) Enamel, XXL (OU15), (1) DC-Incisal Clear, (4) Dentin Chroma-modifiers (A, B, C, D) and (4) Dentin Color Intensifiers (Rust, Orange, Mustard, Canary-Yellow).  The DC-SuperClear crown surface coating technique is described, respectively.  The resultant high caliper aesthetic clinical cases are depicted, accordingly.  In accordance with DRM Instruction Protocol for Dental Resin Based Materials, VITA Color Guide and ISO-14971 Standards and Risk Analysis, respectively.

# 90  Waknine, S., Vijayaraghavan, T.V., Henson, R.

ZTI - Implant system, In-Vitro PhysicoMechanical properties;  ZTI Implant / DiamondCrown superstructure, Catastrophic failure testing - compression, Cyclic fatigue testing; sinusoidal compression, tensile and shear.

DRM - FDA Implant/Superstructure submission report, September 2003 - accepted March 2004

This research study report constitute the design criteria, research, development and validation of a new Implant system, ZTI and its Integrated-Abutment-Crown (IAC) superstructure, DiamondCrown (DC) characterization and optimization of catastrophic failure analysis and cyclic fatigue resistance.  The elaborate series of data revealed a typical Molar ZTI-IAC withstanding in excess of 4,000 N masticatory force and greater than 500 MPa cyclic fatigue resistance.  The average Human masticatory/chewing force is 9 MPa for anterior teeth, 31 MPa for Posterior teeth and 41 MPa for habitual clenchers/bruxers with inherent TMJ disorders.  The ZTI-DC IAC system exceeds the human intra-oral environment biomechanical demands by (x) 12-55 fold.  Therefore, the fracture toughness magnitude and stress dissipating or dampening-effect of the semi-crystalline nanoceram reinforced matrix provides the ZTI-DC-IAC the most favorable candidacy for dental implant-superstructure reconstructive and immediate loading clinical application technique. in accordance with ISO-4049, ADA  #27, ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, VITA  and ISO-14971 Standards for Dental Resin Based Materials and Risk Analysis, respectively.
# 91  Zoller, G.

Polyceramics – a new alternative for Implants.  Polyceramics versus porcelain for Implant dentistry.

J. Enlargement EU Healthcare (UK), Q2/3, 48-50, May 2004

This case report article details the Lab process technique, methodology and advantages affiliated with the DiamondCrown Semi-Crystalline PolyCeram NanoTechnology as an alternative Integrated Implant-Abutment Crown Superstructure.  In accordance with DRM Instruction Protocol for Dental Resin Based Materials, VITA Color Guide and ISO-14971 Standards and Risk Analysis, respectively.
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# 93  Paracchini, L., Balbo, E.

Analisi biomeccanica di confronto tra resina acrilica, ceramica e DiamondCrown.

Biomechanical analysis of acrylic resin, porcelain and DiamondCrown.

J. Biomedical Materials Res., Italia, submitted for publication, March 2006

This study entails a Finite Element Analysis (FEA) modeling of (3) Implant supported crown materials, Porcelain (P), Acrylic (A) and Diamond Crown (DC), DRM.  Titanium Implant parts were selected, 4 x 11 mm implants and 4 X 6.5 mm Abutment posts (0°) tilt, Bicon.  The Implant parts were placed into class IV mandibular bone segments and secured with (3) types of crown superstructures: P, A and DC, fused onto metallic copings, which were cemented with PMMA to the Implant-Abutment post substrate.  A stress force was placed at the y and z vectors, impinging the inciso-lingual rest of these Lateral Implant-Crown assemblies, at 100 N.  Bio-functional stress demarcation zones and energy hot spots are characterized in the FEA imaging analysis 3-d program.  It is clearly apparent that DC is the only Crown material in this study that is capable of masticatory-energy dissipation, a stress dampening effect denoted by a homogenous stress-distribution throughout the Crown surface.  Whereas, the P material transfers the stress to the Implant substrate, Implant/Bone interface and connective tissue area.  This forms residual-strain interlock hot spots forming potential foci for craze-crack propagation.  The A Crown material appears to be too soft and significant dimensional instability is delineated throughout the stress diagrams, whereby warping is evident.  This FEA mathematical modeling study is further evidence to the prime candidacy of DC as the material of choice for Implant and Coronal superstructures.  In accordance with ISO 4049, dada # 27, ASTM-ANSI-F394-78, ASTM 1304, DRM, CDA, and ISO-14971 Standards for Dental Resin Based Materials and Risk Analysis, respectively.

# 94  Bedini, R., Caiazza, S., Filippini, P., Pecci, R., DiCarlo, F., Prucher, E., Aiello, M., Quaranta, M.

Dental Tissue Wear induced by in vitro simulated chewing-cycle;  preliminary results. 

Istituto Superior di Sanita Roma, Dipartimento di Tecnologie e Salute e Facolta di Medicina e Chirurgia, Universita di Roma, Italia

Rapporti ISTISAN, ISSN 1123-3117, 06/2, 24 p., June, 2006

This research study depicts the in-vitro wear and abrasion characteristics via an accelerated extra-oral computer software assisted servo-hydraulic dynamic cyclic fatigue- chewing machine.  The samples include a series of paired natural human molar extracted teeth (NT-NT) in antagonistic articulation compared to natural tooth in contact with Diamond Crown (DC), DRM, tooth crown replicas (NT-DC) and natural tooth in contact with Gradia (GR), GC, tooth crown replicas (NT-GR).  The wear device, Lloyd Si-Plan 804/2, assisted by a mechanical piston operating at 2.5 KN max. Pressure, effectuating a 10 Hz. max. Frequency, which allows for trivectorial shifts including axial, tangential and torsional pressure vectors application.  The 2-body wear was conducted at 30-300 N sinusoidal cyclic fatigue amplitude and 2 Hz  frequency for a total of 1 million cycles per pair of tooth specimen.  The paired samples were analyzed via 3D-Microtomography,SkyScan 1072, surface Profilometry, microCT-3D, and SEM imaging, Cambridge 360.  The net change in tooth specimen Weight, ΔW, and Volume, ΔV were recorded for each individual tooth specimen.  The data for the paired tooth samples in ascending ranking order is NT-NT (35-35 mg, 22-29 mm3), NT-DC (30-1 mg, 12.6-0.4 mm3), NT-GR (54-2 mg, 3.0-1.2 mm3).  The 3-dimensional reconstruction of the sample surfaces before and after the simulated extra-oral wear process via 3D micro-tomography and the corresponding scanning electron microscopy SEM imaging reveal a qualitative perspective leading to preliminary conclusionary remarks to the effect that the DiamondCrown (DRM) semi-crystalline formulae is significantly more homogenous in key micro-topographical features and fracture resistance, stress dissipating and shock absorbing than the adjunct amorphous, brittle, glassy polymer based Gradia (GC).  In addition, the preliminary data reveals that DiamondCrown is significantly more adept as a Prosthodontic full-coverage TMJ-Bruxer Occlusion rehabilitation restorative and reconstructive material. Future studies of this nature should include 3-body sliding wear at 37 degrees C, 99.9% relative humidity, using freshly extracted teeth, preserved in 0.05% Thymol, since the Dentin Glycoproteins denature within (4) days and Enamel decalcification is rapidly progressive post-extraction.  Further, it is essential that, atomic force microscopy, AFM, analysis and Linear Variance Differential Transformer, LVDT probes are used, to better depict the vertical dimension, distribution range, aspect ratio and 3-d micro-typography features of the worn surfaces, ref. previous cited research publications, Waknine, et. al.   In accordance with  ISO-4049, ADA # 27, DRM, CDA and ISO-14971 Standards for Dental Resin Based Materials and Risk Analysis, respectively. 
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