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OBJECTIVES: 

Dental light curing units (LCUs) are often evaluated using exitance irradiance values. These 
values do not predict irradiance levels observed at common working distances. This project 
categorized LCUs by the tip-to-target distances where exitance irradiance dropped by 50%.  

METHODS: 

24 LCUs (10 Blue-only LED, 8 Multi-wave LED, 3 internet Blue-only LED, and 3 legacy LCU types 
(Plasma-arc, argon-ion laser, and quartz-tungsten-halogen (QTH (8 mm and turbotip)) were 
tested. LCUs were held with their beams faced toward a 5-mm diameter aperture of a 6” NIST-
traceable, calibrated, integrating sphere. Sphere output was connected to a mini-
spectroradiometer (USB2000+, Ocean Optics), where the signal was then sent to a PC and 
recorded in software (Ocean View, Ocean Optics). Spectral data were exported into a 
spreadsheet program (EXCEL 2016, Microsoft), where spectral profiles were generated, and 
irradiance values calculated. Recordings of each light were made in increments (0, 2, 4, 6, 8, and 
10mm) from the tip end, repeated 5 times each. For each distancing trial, the tip-distance 
irradiance profile was plotted and estimated using regression analysis. The distance at which 50% 
of the tip-end irradiance occurred as well as the irradiance at that distance were determined using 
the regression formulae. 50% distances and corresponding irradiance values were plotted and 
the area was divided into quadrants: Low Irradiance (LI) (0-1000 mW/cm2; High Irradiance (HI) 
(1000-2000 mW/cm2) each having Low Tip Distance (LTD) (0-5 mm) and High Tip Distance (HTP) 
(5-10mm) areas. 

RESULTS: 

2 LCU’s fell in the HI/LTP quadrant, 5 LCU’s were in the HI/HTP quadrant, 1 was assigned to the 
LI/LTD area. The majority (17 LCUs) fell within the LI/HTD, with most exhibiting irradiances 
exceeding of 500 mW/cm2. 

CONCLUSIONS: 

Classifying LCU irradiance delivered over a range of commonly occurring tip-to-target distances 
provides a much better distinction among products than using exitance irradiance only. 

LEARNING OBJECTIVES: 

1.  State the difference between radiant exitance and incident irradiance of a curing light, and 
the clinical relevance of decrease in incidence irradiance with increasing tip distance.  

2. State typical working distance ranges for dental photocuring, and state the meaning of a 
50% decrease in irradiance within this typical working distance range. 

3. Compare and contrast differences among 50% irradiance loss distances, and irradiance 
values at those differences among the various classifications of dental light curing units, 
as well as state the clinical relevance of those values.    


