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Introduction

What correlation exists between the dose of light and the depth of cure of composite resin?
Can the depth of cure be increased by enhancement of the dose of light?

Objectives

Development of a theoretical model for the correlation between the applied amount of light and the depth of cure.

Material and Methods

The hardening depths were determined by means of ISO 4049 after radiation of various samples of composite resins of different
manufacturers und shades with a LED polymerization light (Celalux, VOCO with lambda= 460 + 20 nm) of 4,44 J/cm? (5 sec.), 9,10
J/cm?2 (10 sec.), 18,2 J/cm? (20 sec.) and 36,4 J/cm? (40 sec.).

Results

The depth of cure d increases with rising dose of light D and decreases with ascending opacity of the composite resin. The increase
of d is nonlinear and decreases with rising time of radiation (Fig. 1). A constant growth of depth of cure can be measured with a

duplication of exposure time (Fig. 2).

The depth of cure can be described in close approximation (r> 0,9968) by the equation d = bx InD + a
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Fig. 1: Depth of cure versus exposure time  Fig. 2: Depth of cure as a function of dose
of light

Conclusions

For the in the depth d applied and for hardening necessary dose of light Dmin applies according to Lambert-Beer-Law:
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D,,=D- e"d (D=irradiated dose of light on surface;
a=absorption constant)

Solve the equationfor d = lln[Lj + lInD
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itsin d=A+B
resultsin n2

Thereby represents:

A: Depth of cure in mm, achieved with 10 J+cm?2 dose of light
B: Increase of depth of cure in mm with duplication of the dose of light

Clinical relevance

e Several thin layers (layering technique) require a shorter exposure time than one thick layer (block technique).
e With voluminous restorations: additional hardening in depths (d> 1,5xA) is nearly impossible.
e It is proposed that the manufacturers of the composite resins publish the for their products applicable constants A and B and

calibrate the scales of the light curing units in J=cm 2.
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Fig. 3: Constants A and B for the analyzed
composite resins using the LED light curing
unit Celalux (Fa. VOCO)
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Problem
What comelation exists between the

dose of light and the depth of cure of

compasite resin?
Can tha depth of cure ba increased
by enhancemeant of the dose of light?

Purposa
Devalopmeant of a theoretical model
for the comelation between the
applied amount of light and the depih
ofcure,

Materials and methods

The hardening depths wera
determined by means of IS0 4049
after radiation of various samples of
composite resins of different
manufacturers und shades with a
LED polymerization Eght {Celalux,
WOCO with A= 4860 + 20 nm) of 4,44
Jicm?® (5 sec.), 9,10 Jem? (10 sec.),
18,2 Jlem? (20 sec.) and 36,4 Jiem?®
{40sec.).

Discussion

‘Direcion: Prod. Or. L. Lozmann

Rasults

The depth of cure d increases with
rising dose of light O and decreases
with ascending opacity of the
compasita resin. The increase of d is
nonlinear and decreasas with rising
tinme of radiation (Fig.1).

A constant growth of depth of cure
can be maasured with a duplication
of exposure time (Fig.2),

The depth of cure can ba describedin
close approxdmation (r = 0,9968) by
the equation

d= belnD+a

For the in the depth d applied and for hardening necessary dose of light D
applies according to Lambert-Beer-Law:
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(D =irradiated dose of light on surfaca;

= absorplion cofnstant)
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Thareby represents:

A:  Depthof cure in mm, achievad with 10 Jlem? dose of light

Clinical relevance

Increase of depth of cure in mmowith duplication of the dose of light
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Fig.3 Constants A and B for the composite
resins using tho LED light curing unit Colabux
{Fa. VOGO)

- Beveralthin layers (layer technigue) require a shorter exposure time than one thick layer (block technique).

= With voluminous restorations: additional hardening indepths (d = 1,5 = A} ls nearly impossible.

= Itis proposed that the manufacturers of the composite resins publish the for their products applicable constants A and B and calibrate
the scales ofthe light curing units in Jem?,
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