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BACKGROUND
Today, photopolymerization dominates curing of polymer resin-based materials (e.g. composites). However, the new generation of LED
curing devices with higher energy output have brought forward the issue concerning increased temperature and risk of pulp and tissue
damage in patients.

OBJECTIVE
The aim of the present study was to set up a laboratory bench-model to investigate the temperature distribution of natural teeth when
subjected to light curing. The hypothesis stated was that heat development would be correlated with: i) irradiance of the devices; ii) time of
curing; iii) the distance from the curing tip.

MATERIALS AND METHODS

Bluephase Style
(Ivoclar/Vivadent,
AG, Liechtenstein)

Bluephase G2
(Ivoclar/Vivadent,
AG, Liechtenstein)

MARC Resin Calibrator, BlueLight
Analytics™, Halifax, Canada.

The irradiance for all devices was carefully controlled before each test occasion with a laboratory-grade, NISTreferenced USB4000 Spectrometer (MARC [Managing Accurate Resin Curing] System;Bluelight Analytics Inc).

Two different LED curing devices from the same company
were tested.

A single natural tooth was mounted in a specially designed
holder. Pulp chamber temperature was measured by a
miniature calibrated thermocouple inserted under x-ray control.

Irradiance (mW(cm2) and spectral irradiance (mW/cm2/nm) measurement.

The tooth and its holder were placed in a thermostatically
controlled circulating water bath (36.8±0,2ºC) with the root of
the tooth immersed under water.

The surface temperature of the tooth was measured by thermography (FLIR
ThermocamS65HS high precision thermal camera with a macro lens).
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RESULTS
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A comparison was made between teeth with intact
cusps and in teeth with exposed dentin (cusps
removed). In both cases temperature measurements
were carried out at 10, 20 or 30 seconds and at
varying distances (0, 2 and 4 mm respectively).
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Fig.1 Temperature variations in the pulp chamber related to light curing time (curing device placed at
0mm from the tooth)

Fig.2 Temperature variations in the pulp chamber related to curing light device distance from the tooth
(curing time 30 seconds)

For every light curing devices tested the temperature in the pulp chamber
increases with a longer curing times. With a 30 seconds curing time and with the
curing light developing the highest irradiance (1437 mW/cm2) the temperature in
the pulp chamber reach a maximum of 37.9ºC and 43.1ºC in the teeth with intact
cusps and with cusps removed respectively.

The temperature in the pulp chamber decreases with increasing distance of the
curing light from a distance above 2mm from the tooth. Note that the temperature
for the device with an irradiance above 1400 mW/cm2 still reached a temperature
above 43ºC for the tooth without cusps.

The temperature at the surface of the tooth follows the same pattern and reach a
maximum of 53.1ºC (tooth with cusps) and 58.1ºC (tooth without cusps).

The temperature at the surface of the tooth follows the same pattern. The
maximum temperature, 53.1ºC, (tooth with cusps) and 58.1ºC (tooth without
cusps) was shown at 2mm distance.

CONCLUSIONS
We have constructed a laboratory bench-model to investigate the temperature distribution of natural teeth when subjected to light curing
with different LED curing devices. Experiments performed using this bench model had a high degree of repeatability.
The risk of superficial tissue damage at irradiances >1200 mW/cm2 is evident. The risk of pulp damage when only thin dentin is left and the
distance is low should be seriously taken into account at higher irradiances (>1200 mW/cm2) .
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