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SPECTRAL BEAM UNIFORMITY FROM DENTAL LCUs

IRRADIANCE DIFFERENCES IN THE VIOLET (405 nm) AND BLUE (460 nm) SPECTRAL RANGES AMONG
DENTAL LIGHT-CURING UNITS

Kraig S. Vandewalle, DDS, MS*

“Why doesn’t my light-emitting diode (LED) curing light adequately cure some of my materials?” T have addressed
this question on occasion from clinicians at federal dental facilities around the world. Manufacturers developed LED-
curing lights with a narrow emission spectrum of blue light that closely matches the absorption spectrum of cam-
phorquinone (CQ), the most common initiator in photo initiated dental materials. However, manufacturers also
introduced materials containing other photoinitiators, such as monoacylphosphine oxide (TPO) or phenyl propanedi-
one, which require light in the violet range and may not be initiated by the narrow emission of the single-spectrum
LED-curing light. These alternative initiators, which are less yellow in color than CQ, may be used in a few materials
such as surface sealants, compomer cements, and translucent or bleaching shades of composite resin restorative mate-
rials. To compensate for this potential incompatibility, a few manufacturers have introduced a new generation of
LED-curing lights with a combination of chips with different emission wavelengths to produce a broader spectrum of
light. These multispectrum LED-curing lights have the potential to cure all dental materials containing any photoini-
tiator, similar to the broad spectrum quartz-tungsten-halogen and plasma arc curing lights. However, as found in this
well-done study, the unique placement of the different LED chip types within the curing light may produce an emitted
light with an uneven distribution of wavelengths. In other words, some surfaces of the photoinitiated material may
receive wavelengths of light in the blue range, whereas other areas only receive light in the violet range. The variabil-
ity in the emission wavelengths and irradiance distribution may cause uneven polymerization and subsequent varia-
tion in mechanical properties. Further laboratory research is necessary to evaluate the effects of the fragmented light
on properties such as surface hardness. Manufacturers may be encouraged to implement positional modifications of
their LED arrays or redesign light guides to potentially redistribute the light in a homogeneous manner.
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