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PHOTOPOLYMERIZATION - THE VISIBLE LIGHT CURING CRITERIA OF DENTAL RESTORATIVE MATERIALS








The Photopolymerization of a Dental Restorative Material, PolyCeram and/or PolyGlass Composite Filling Material and/or Crown&Bridge Material should naturally be conducted in accord with the Materials' prerequisite requirements for Solidification Dynamics.


 


In the case of DiamondBond-Bond-001-Lite-Flow-Link-Crown the Photochemistry of the Catalysis, Kinetics of the Solidification Reaction in the Transformation process of the Liquidus to a Solidus undergo a stepwise transition plot of sequential Phase Transformation;  Initiation----Propagation-----Termination---- from a liquid ---- gel  ----- rubber ----- oligopolymer ----- polymer ------ hardened set solidus.


 


This requires the Light Curing Device to be in tune with the Photo-Initiators and Accelerators in order to reach peak-performance or phase-transformation within seconds, in lieu of excessive heat of capacity discharge in order to generate the maximum Physico-Mechanical properties; Strength, Hardness, Toughness, Color Stability, Wear Resistance and Marginal Integrity.


 


This requires a Light Probe Curing Device in the Dental Office that is preferably tuned with its Optics, Filters and Mechanisms to an Optimum Wavelength Range of 468-492 nanometers wavelength band coupled with an Irradiance Intensity Power of > 700 mW/cm-sq. @ (0) mW/cm-sq Infrared emission, preferably.


 


The most Optimum Visible Light Cure (VLC) Devices that are capable of such precise emission include the DiamondLED-MINI-UHI for the Dentist and the DiamondCrown-FotoKur F/X(F5)-LAB-LED Device for the Laboratory Tech. amongst others including the DiamondLite-Turbo-Halogen, DiamondLED-Turbo and DiamondPlasma for the Dentist and DiamondCrown FotoKur F/X - F3 - Halogen Lab Cure Booth for the Laboratory Technician.


 


The most popular VLC Curing Device worldwide in the past 25 years is the Demetron Optilux more recently known as Demi from Kerr which is well tuned to the DRM Photoinitiation Kinetics of reaction.


 


Now, in the event a light-curing device is used by the Dentist and/or Lab that is a broadband initiation 200-1500 nanometers (not properly filtered, coupled with poor optics, lenses, etc.)  the Restorative Material may reach only 40-55% Conversion Rate or a worse case scenario would be a broadband light initiation device coupled with excessive power of 2000-5000 mW/cm-sq. which will not only poorly transform the material to a Quasi-Solid, but will simultaneously render the material harder, but not stronger/tougher, which means more brittle in character and coupled with increased polymerization contraction shrinkage and marginal warpage, dis-integrity. 


 


Further, a weak light probe with only 200-400 mW/cm-sq. Power coupled with a broadband emission of 200-1500 nanometers wavelength distribution range can lead to a Material with lower Strength, Hardness, Color Stability, Wear Resistance, Marginal Integrity and poor Surface Gloss/Polish due to excessive Residual Monomer presence associated with inappropriate PhotoPolymerization Light Probe Device Microelectronics/Optics/Filters, etc.


 


Therefore, it is naturally important to use a VLC Device that is properly tuned/calibrated to the Photo-Solidification of the Materials' Chemical Engineering.  That is the very reason that we developed over the years and offer all these Diamond-VLC-Curing-Devices.


 


In 2011 DRM introduced a New DiamondCrown FotoKur F/X (F5) LAB-LED Model Curing Device that can ascertain a significantly higher solidus conversion rate post-cure, therefore, affording a greater ease of solidification processing and more facile mechanical polishability and ultimate gloss value.  This generates a surface that is easier to trim, finish and polish and henceforth a greater surface micro-profilometric-topographical stability.  This is a very important development that will greatly improve the DiamondCrown processing both Chairside Direct/Indirect as well as Bench-Top by the Lab. Technician.


 


Further, DRM introduced the DiamondLED-Mini-(UHI) Curing Probe for the Dentist as the most Optimum Curing Device @ 30 g Wt., 440-490 nm, 700-1200 mW/CM-sq. and (0) mW/cm-sq. IR.  The DiamondLED-Mini-(UHI) is an essential Chairside Curing Device to ascertain the Maximum Biomechanical properties designed/engineered in the DiamondCrown-Lite-Flow-Link-Bond Formulae. 
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