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AFTER EMPHASIZING THE IMPORTANCE OF THE 

PHOTOACTIVATION in the modern Dentistry, the 

next question, that is one of the most frequent 

when the topic is light curing, is: “Are the light 

curing units all the same?”. There are light curing 

units from different brands, with different colors, 

shapes, performances and prices available for 

dentists.1 The last is one of the most important 

factors when choosing a new light curing unit. 

The equipment’s prices have a great variation in 

the Brazilian market, from less than 500 reais to 

light curing units that cost more than 6,000 reais. 

Another factor, that is not known by many den-

tists, is that the light emitted by light curing units 
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can vary a lot and influence directly the polymer-

ization of resin-based materials.

Then, which characteristics are more important 

and should be considered when choosing a light 

curing unit? There are characteristics related to: 

1- the light emitted and 2- the shape of the light 

curing units. Regarding the light emitted, three 

factors should be considered: power, emission 

spectrum and light beam profile.2

The equipment’s power shows how powerful is 

the light emitted. It is many times described by 

an irradiance value (mW/cm2), that is the power 
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(mW) emitted by determined area (cm2). However, 

contrary to what may be thought, very high irradi-

ance values are not desirable, since they can lead 

to a lower polymerization, besides of increasing 

the temperature of the irradiation site and the 

tooth.3 Very low irradiance values can also lead 

to lower polymerization of the resin-based mate-

rials. Therefore, values around 1,000 mW/cm2 are 

preferable.4

The emission spectrum shows the color of the 

light emitted by the light curing units. There are 

light curing units that emit blue light only and 

light curing units that emit blue and violet light at 

Figure 1: Emission spectrum of two light curing units. One of them 

emit blue light only (left), while the other emit blue and violet light 

at the same time (right).

the same time (Fig 1). Resin-based materials may 

have photoinitiators that need violet light to be 

sensitized in their composition. The polymeriza-

tion of these materials may be improved with the 

use of violet light.5 However, the materials that 

have these photoinitiators also present conven-

tional photoinitiators, that are sensitized by blue 

light, and this guarantee its polymerization, even 

when using light curing units that emit blue light 

only. Another factor to be considered is the lower 

penetration of the violet light when compared 

to the blue light. Therefore, in higher thick-

nesses, the violet light is not efficient.6 However, 

the light curing units that emit violet light also 

emit blue light, ensuring the polymerization in 

high thicknesses.

The light beam profile shows the homogeneity 

of the light emitted by light curing units across 

their tips, and the distribution of the light over the 

composites. There are light curing units that emit 

light with areas of high power concentration (Fig 

2).7 In practice, light curing units with a non-ho-

mogeneous light emission will have regions of 

their tips emitting very powerful light and regions 

emitting low power. The resin-based material 

may also present well polymerized areas and 

areas with low polymerization, what is not desir-

able for restorations.  
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Therefore, only by analyzing the different charac-

teristics associated to the light emitted by light 

curing units, one can conclude that they can 

be very different. What about the other factors? 

Which is the influence of the light curing units’ 

design in the polymerization of resin-based 

materials? These factors are also very import-

ant when choosing a light curing unit, but this 

question will be answered in the next issue of 

the column.

Figure 2: Light beam profile of two light curing units. One of them 

emit homogeneous light across its tip (left), while the other emit 

powerful light (red and yellow colors) in the central region of the 

tip and light with low power in the peripheral region (green and 

blue colors). Regions of the tip that emit light with low power will 

lead to an inadequate polymerization in determined regions of the 

restorations.

CARLOS ALBERTO KENJI SHIMOKAWA1 

1.	 School of Dentistry – University of São Paulo – Restorative Dentistry – 

São Paulo, SP – Brazil.

2.	 MSc; PhD Restorative Dentistry – University of São Paulo – São Paulo, 

SP – Brazil.

MARCELO GIANNINI

1.	 Piracicaba School of Dentistry – State University of Campinas – 

Restorative Dentistry – Piracicaba, SP – Brazil.

2.	 MSc; PhD Restorative Dentistry – State University of Campinas – 

Piracicaba, SP – Brazil.

How to cite: Shimokawa CAK, Giannini M. Are the light curing units all the 

same? J Clin Dent Res. 2020 Jan-Apr;17(1):120-3.

DOI: https://doi.org/10.14436/2447-911x.17.1.120-123.fat

REFERENCES

1.	 Soares CJ, Rodrigues MP, Oliveira LRS, Braga SSL, Barcelos LM, Silva 

GRD, et al. An evaluation of the light output from 22 contemporary light 

curing units. Braz Dent J. 2017;28(3):362-71.

2.	 Price RB, Ferracane JL, Shortall AC. Light-curing units: a review of what 

we need to know. J Dent Res. 2015;94(9):1179-86.

3.	 Zarpellon DC, Runnacles P, Maucoski C, Coelho U, Rueggeberg FA, 

Arrais C. Controlling in vivo, human pulp temperature rise caused by led 

curing light exposure. Oper Dent. 2019;44(3):235-41.

4.	 Price RB, Rueggeberg FA, Correa IC, Arrais CAG, Giannini M. Consen-

so de 2015: Dicas para ajudar a escolher seu próximo aparelho de 

fotoativação. Rev APCD de Estética. 2015;03(2):222-3. 

5.	 Shimokawa C, Sullivan B, Turbino ML, Soares CJ, Price RB. Influence of 

emission spectrum and irradiance on light curing of resin-based com-

posites. Oper Dent. 2017;42(5):537-47. 

6.	 Shimokawa CAK, Turbino ML, Giannini M, Braga RR, Price RB. Effect of 

light curing units on the polymerization of bulk fill resin-based compos-

ites. Dent Mater. 2018;34(8):1211-21.

7.	 Shimokawa CA, Turbino ML, Harlow JE, Price HL, Price RB. Light output 

from six battery operated dental curing lights. Mater Sci Eng C Mater 

Biol Appl. 2016 Dec 1;69:1036-42.


