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What are we light curing? 

 Adhesives 

 Restorative composites 

 Sealants 

 Ceramic veneers 

 Ceramic inlays/onlays 

 Fiber posts 

 Bases-liners 

 Tray materials 

 Denture base materials 

 Prosthodontic provisional materials 

 Desensitizing agents 

 Bleaching agents 



Majority of direct              
restorations placed 
Composite Resins 

• 130,054 General Dentists in US  

• >122 million direct resin restorations  

• Plus veneers + orthodontics 

 

ADA 2005-6 Survey of Dental Services 

All used light curing! 



“Despite steady progress in learning 
how to better formulate and cure, 
or harden, dental composites…  
Studies have shown that dental 
resin composites have an average 
replacement time of 5.7 years due 
to secondary decay and fracture of 
the restoration.” 

 
 

National Institute for Dental and 
Craniofacial Research, 2009 
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Tested as Vitrebond Powder/Liquid 

Science of 
light curing 



Composite Use 

• 122,666,950 direct resin restorations a year      
ADA 2005-6 

• One third of dentists have eliminated amalgam. 
Christensen, Dental Economics Jan 2011 

• In the last 12 months in the U.S., the ratio of 

composite placed compared to amalgam placed 

was two Class II composites for every one Class 

II amalgam.                                                     
Limoli and Associates, Oct 2010  

 



Did you know? 

• 122,666,950 direct resin restorations a year: ADA 2005-6 

• 50 working weeks a year x 5 days = 250 working days 

• 490,667 resins a day  

• 490,667 times a curing light was used 

• 490,667 times @ $200 each 

• $98,133,560 a day in the US ALONE 

• $24.5 BILLION a YEAR 



Light-curing… so easy a    
               caveman can do it! 



The Problem 

Process of “light-curing” is 

treated with “little regard” to the 
exacting science it really is. 

“Too easy” and minimal 
attempts seem to produce an  
acceptably “hard” restoration. 



Understanding the challenge 

 Teach students-clinicians how to use their light 
properly and what affects the extent of cure of 
THEIR RESTORATIONS : 

  What “spectral output” of the light means 

  What are the “spectral needs” of the resin 

  What is the difference between irradiance 
 and energy density 

  How exposure duration and spectral delivery 
 affect final restoration cure 



The Problem:  
not curing composite completely 

• Lower bond strength 

• Increased microleakage 

• Increased recurrent caries 

• Increased staining-color changes 

• Increased wear 

 

Premature restoration failure! 

 
 

Uncured Resin 

Tooth 



Not all curing lights                             
   are the same 

Understanding 

The Differences 



Power = mWatts 

How much energy- what type of energy? 



 

Irradiance 
 (Power/Unit Area) mW/cm2  
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Understanding 

 Power:   mWatts  

 Irradiance: (Power/Unit Area) mW/cm2  

 Spectral Radiant Power:   mWatts/nm 

 Energy Density = Irradiance x Time:   8 - 16 J/cm2 



MARC (BlueLight Analytics) 

 BlueLight makes MARC™− Managing 
Accurate Resin Curing. 

 MARC™ was invented by Dr. Richard Price 
and his research associate, Chris Felix, at 
Dalhousie University. 

 MARC™ is the first and only scientifically 
accurate, clinically relevant and easy-to-use 
energy measurement system for measuring 
what resin actually receives. 



Consistent calibration enables 
apples:apples comparisons 

Who is MARC™? 

Scientifically accurate, 
clinically relevant  

& easy-to-use 

MARC
™
 Patient Simulator 

quantifies energy delivery to resin 



 

LIGHT  SPECTRUM 



 

LIGHT  SPECTRUM 

Irradiance = 1,200 mW/cm² 



Irradiance not uniform 
 

What is the beam profile? 

Price, Rueggeberg  et al. J Esthetic and Restorative Dentistry 2010   

5,834 mW/cm2 388 mW/cm2 

 
1200 mW/cm2 



Detects uneven beam 
distribution 

hot spots-cold spots  



 

Operator technique evaluation 

Typodont head with 
detectors in teeth measure 

light received 



Bottom line… 

How do we make the science 
relevant and create value during 
a student’s/clinician’s education? 



For a clinical procedure 
light curing = 15-60 sec 



Understanding leads to 
improved clinical success 

Light energy matters! 



Safety concerns 



Safety concerns 







Survivability  
 Amalgam vs Composite 





Effect of Distance from the Light 

Guide on the Irradiance Received  

Felix CA, Price RB. Effect of Distance on Power Density 
from Curing Lights. Journal of dental research 
2006;85:abstract 2486 (www.dentalresearch.org). 



When curing adhesives in deep proximal boxes 
with quartz halogen light (600 mw/cm2) curing 
time should be increased to 40-60 seconds to 
ensure optimal polymerization 

Xu X, Sandras D, Burgess JO. Shear bond 
strength with increasing light-guide distance 

from dentin.  J Esthet Restor Dent 2006 



To maximize the energy delivered, the 
operator should wear eye protection, should 
watch what he or she is doing and should 
hold the light both close to and perpendicular 
to the restoration. 
 

Price RB, McLeod ME, Felix C Quantifying 
light energy delivered to a Class I 
restoration J Can Dent Assoc 2010 



Where is the light relative to 
what it is curing? 



600 mw/cm2 

700 mw/cm2 

800 mw/cm2 

1000 mw/cm2 

1200 mw/cm2 

1400 mw/cm2 



370 mw/cm2 

450 mw/cm2 

600 mw/cm2 

800 mw/cm2 

900 mw/cm2 

1000 mw/cm2 



Orientation of the Light 

**Right angle  
**Close to the tooth 
   as is possible 

Matrix band moves 
The light further away! 



Mis-Orientation of the Light 
 

Note the height of the matrix 
 



Lights not working optimally 



 
MARC 
 
Scientifically accurate- clinically relevant device. 
Measures: 
       Irradiance 
       Spectral emission 
       Energy values 



 
Operator technique 

MARC for light curing training 



Good light curing habits 
CORE  

 Curing Light   

 Operator Technique 

 Restoration (location, depth, size, opening) 

 Energy Requirement 



Know your Curing light 



37 Operators 
Same Light, Same Tooth, Same Time 

Optimal is 8.0 J/cm² 
Range from 0.9 – 7.2 J/cm² 
Average was 4.1 J/cm² 



Teaching and Evaluating Light Curing 

• NOT looking, NOT stabilizing,  

• NOT wearing eye protection! 

Wearing eye protection,  

looking, stabilizing! 

Before Instruction After Instruction 



After Group Instruction 

Optimal is 8.0 J/cm² 
Range from 5.8 – 7.6 J/cm² 
Average was 6.7 J/cm² 



Operator controlled 
Light tip diameter of 7.5 mm 

 Sealant on 
molar- 2 cycles 
(overlapping tip) 

 

 

 Occlusal Class I- 
2 cycles 
(overlapping tip) 



 Class I or II 
premolar- 1 cycle 
no overlap needed 
unless the 
premolar is larger 
than normal 
 
 

 Class II molar- 2 
cycles (overlapping 
tip) 



Facial of a maxillary central incisor  
two or four cycles with overlap 

 Facial veneer  
• Direct composite 

• Porcelain veneer 

 Class IV 

 

 Light cure facial and 
lingual 

 

 A maxillary lateral 
incisor two cycles 

 

Curing porcelain veneers 

4 cycles w/ 
overlap 



 

Negative effects-Restoration 
Light angulation-Light movement 

A  30°angle can reduce energy delivery by  26% 



Change the angulation  
Change the cure 

TOP TOP 



Energy requirement 

 Power:   mWatts  

 Irradiance: (Power/Unit Area) mW/cm2  

 Spectral Radiant Power:   mWatts/nm 

 Energy Density = Irradiance x Time:   8 - 16 J/cm2 



7 Steps to Ensure  
Better Light Curing 

1. Wear orange glasses (blue light 
blocking) for safety and so you can watch 
what you are doing 

2. Re-position the patient so you can 
easily see the restoration and access it 
with the curing light 

3. Position yourself comfortably so you 
can stabilize the curing light directly over 
the preparation 

 



7 Steps to Ensure  
Better Light Curing 

4. Adjust the light guide so you can operate 
the light comfortably.  Clean the tip as needed. 

5. Stabilize the curing light so the beam is 
perpendicular to the surface of the resin 

6. Begin curing 1mm away from resin and 
then move as close as possible after 1 second 

7. Air-cool or wait between each curing 
cycle; test the temperature rise from the light 
on the back of your hand. 



Understanding leads to 
improved clinical success 

Light energy matters! 



BLUMINESENCE 




