CDA @4sis

Keeping Canadian Dentists Informed

Northern Lights Symposium 2020
Is (the) Blue Light a Hazard for Dentists?

Ellen Bruzell
Senior Scientist, Nordic Institute of Dental Materials

WHAT IS BLUE LIGHT HAZARD?

e Photochemical retinal damage caused by light from bright sources, e.g. the sun

e Specific to the eye

e Dose reciprocity — get the same injury whether you look at a very strong source
for a short time or a less strong source for a longer time

e Injuries can be both reversible and irreversible

e Not related to thermal injury which can be caused by heat from light source,
though it may be synergistic

e Nothing to do with circadian rhythms, which is a non-visual effect

LIMIT DEPENDENCIES AND ASSUMPTIONS

e Acute exposure (max 8 hours)

e Exposure time and dose

e “Brightness” of source

e Angles

e Extent of source (large/ “point”)

e Viewing distance

e Limits are the same for professionals and the general public (> 2 years)

RISKS FOR DENTISTS
e Are dentists exposed to hazardous blue light? YES
e Are there limit values? YES
e Are limit values exceeded in 8 hours? YES

e Sources of Blue Light in the dental clinic:
= Curing lights
= Operating lights
= Bleaching lights
= Screens
= General lighting
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= Usually not lasers of relevant wavelengths

EXPOSURE TO OPERATING LIGHTS
(Clinical and Laboratory Settings)

e No exceedance of limit values was observed
e Irradiance at dentist’s hand was more than one hundred times higher than at eye
level

EXPOSURE TO LIGHT CURING DEVICES

e Total curing time/day:
= Mean 13 minutes
= Range 1-100 minutes

e Average time of 13 minutes was within estimated safe range only when using a
curing light of lowest irradiance (100-1499mW/cm?)

e All those exposed for longer than 17 minutes were above the estimated safe
exposure time

e This is provided that all treatment time is reflected exposure

EXPOSURE TO LIGHT SOURCES USED FOR TOOTH BLEACHING

e Number of successive treatments before limit value was reached for reflected

blue light:
= BrightSmile 6
= Remecure CL-15 Curing and Whitening Device 4
= Sapphire with Sapphire Crystal 8
= Zoom! <1

CONCLUSIONS

e Dentists need sufficient light to examine and treat patients
e Adequate light is required for photocuring, but not too much
e Sources that are not justified should be avoided

e Use protective glasses to avoid exceedance of limit values



