CLINICAL GUIDLINES FOR PHOTOCURING RESTORATIVE RESINS

1.  Polymerization is initiated and sustained when curing light intensity is sufficient to maintain camphoroquinone in excited state.

2.  Photopolymerization depends on:


a.  Intensity of irradiation


b.  Duration of irradiation

3.  Light Source Intensity


a.  280 milliwatts/sq cm  -  estimated minimal intensity necessary to adequately 


     polymerize 2mm thick increment  (Ruggeberg, Oper Dent, 1994)


b.  800 mW/sq cm for 80 seconds  -  inadequate cure of 3mm thick increment  


     (Ruggeberg, Oper Dent, 1994)


c.  Surface of cured resin not significantly affected by drastic drop in light 


     intensity  -  no way to know clinically if light is ineffective

4.   Effect of Curing Tip Distance from Restoration


a.  Originally thought intensity of light source decreased inversely with square of 


      tip-to-tooth distance


b.  Presently, 60 second exposure the tip can be 6 mm from surface - no 


     significant decrease in polymerization of 2mm resin thickness  (Ruggeberg, 


      Int. Jour Prosthet, 1993)

5.  Duration of Exposure  -  limiting step


a.  Light intensity greater than 280 mW/sq cm


b.  Increment to be cured in 2mm or less thick


c.  Tip held within 6mm of surface


d.  60 second exposure time  -  polymerization optimized

6.  Restorative Materials


a.  Filler size  -  smaller particles, less depth of cure


b.  Darker shades  -  greatly attenuate transmitted light  -  less depth of cure


c.  A-4 shade, 50% less depth of cure than A-1 shades  (Myers, Jour Prosthodont, 


     1994)


d.  Universal and gray shades  -  no significant difference in depth of cure


e. Recommendations  -  Dark shades, 1mm or less thick

7.  Resin Luting Materials


a.  2mm thick restorations, chemical or dual-cured cement


b.  Dark/opaque restoration, chemical or dual-cured cement


c.  Porcelain veneers - VLC (base material) or use dual-cure system


d.  Note:  most dual-cure cements require a degree of polymerization to reach 


     maximum cure

8.  Care of Curing Units


a.  Overheating  -  bulb and reflector degradation  (keep fan area clear and in good 


      operation)


b.  Test unit with radiometer regularly


c.  Replace bulb as needed by radiometer tests  -  at least every 6 months, more 


     often if light is used extensively daily

9.  Selection of Light  -  factors to consider


a.  Light intensity and % of wavelength in 466-480 range


b.  Durability


c.  Convenience factor


d.   Cost


e.  Non-fiber optic bundle card design

10.  Need fro Eye Protection


a.  Direct viewing 3-4 min range  -  can result in retinal damage


b.  Indirect/intermittent viewing  -  no documented long-term effects


c.  If using light for many procedures  -  need eye protection to reduce risks


d.  Can use protective paddle, lens mounted on unit, commercially available 


     eyewear

11.  Inadequate polymerization


a.  Loss of resin biocompatibility


b.  Color shift


c.  Loss of retention


d.  Excessive wear

12.  Factors Affecting Visible Light Curing 


a.  Time


b.  Distance of light from resin


c.  Curing through tooth structure


d.  Shade of resin


e.  Type of filler


f.  Room light polymerization

13.  Maintenance of VLC units


a.  Curing tip


b.  Fiber-optic bundle


c.  Filters


d.  Bulb silver
