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LIGHT CURING UNITS - AN INSIGHT

Success of a composite resin restoration is dependent on 
multiple factors starting with case selection, tooth 
preparation, and  the placement techniques for the 
restorative material. The  clinical success of these light-
cured resin composite restorations also hangs on the 
optimized polymerization of the  adhesive and composite 
resin. At times dentists surmise that activating a light-
curing device will reliably and predictably cure the 
material. However  there are important factors that need to 
be taken into account to ensure the durability of the light 
curable restorations placed. This review intends to throw 
light on important factors that needs to be taken into 
consideration when selecting a light curing devices and 
specific requirements in employing these devices to 
polymerize few newly evolved dental materials

J Ind Dent Assoc Kochi 2021;3(3):16-20.

ABSTRACT

VOLUME 3, ISSUE 3JIDAk 2021 

Author:

Dr. Athira P¹

Dr. Prasanth Dhanapal²

Dr. Mohammed Sagir³

Dr. Biju P Babu⁴

Dr. Kennet J Chirayath⁵

Dr. Jayakanth K⁶

Dr. Kripa T⁷

1Post graduate student 
Department of Conservative Dentistry 
and Endodontics, Royal Dental College, 
Chalissery, Kerala

2,4,5Professor
Department of Conservative Dentistry 
and Endodontics, Royal Dental College, 
Chalissery, Kerala

3Head Of The Department,  Professor
Department of Conservative Dentistry 
and Endodontics, Royal Dental College, 
Chalissery, Kerala

6Reader
Department of Conservative Dentistry 
and Endodontics, Royal Dental College, 
Chalissery, Kerala

7Senior Lecturer
Department of Conservative Dentistry 
and Endodontics, Royal Dental College, 
Chalissery, Kerala

REVIEW  ARTICLE

04-09

10-15

16-20

21-26

27-32

AWARENESS REGARDING 
DENTAL STEM CELLS AMONG 
PEDIATRIC DENTIST: 
A QUESTIONNAIRE BASED STUDY  
Dr. Rohini K, Dr. Anjana G
Dr. M S Saravanakumar, Dr. Anjali Krishna N V
Dr. Anna Alexander, Dr. Amrutha Joy

ERA OF BIOMIMETIC RESTORATIVE 
DENTISTRY- A NARRATIVE REVIEW
Dr. Mehnu Zain Muneer, Dr. Prasanth Dhanapal T
Dr. Jojo Kottoor, Dr. Mohammed Sagir
Dr. Biju P Babu, Dr. Kennet J Chirayath

LIGHT CURING UNITS - AN INSIGHT
Dr. Athira P, Dr. Prasanth Dhanapal
Dr. Mohammed Sagir, Dr. Biju P Babu
Dr. Kennet J Chirayath, Dr. Jayakanth K
Dr. Kripa T

THE POWER OF PSI (ψ) 
IN PEDIATRIC DENTISTRY
Dr. Kumar Kavita Krishna, Dr. Vijit Narayana
Dr. Saranya P Thankachan, Dr. Sreelakshmi V

AEROSOLS IN DENTISTRY
Dr Rekha P R, Dr Binitta Paul K



17

J
O

U
R

N
A

L 
O

F 
IN

D
IA

N
 D

E
N

T
A

L 
A

S
S

O
C

IA
T

IO
N

 -
 K

O
C

H
I

Dental resin composites in clinical practice are 

basically cured by a process of photo-

polymerization. The term polymerization 

implies that a malleable resin composite 

converts into an insoluble polymer after it is 

subjected to light irradiation from a light 

e m a n a t i n g  s o u rc e . ¹  A d e q u a t e  p h o t o 

polymerization of the resin is necessary for the 

long-term success of a composite restoration.² 

Inadequate and improperly cured composite 

restoration are bound to fail and can bring 

about associated problems such as recurrent 

caries due to microleakage, fracture due to 

reduced strength, sensitivity problems, pulpal 

damage and poor wear resistance.³  

Optimized light curing techniques employing 

the best of the light curing devices plays a 

crucial role in achieving this objective. Even 

though  it may appear that all curing lights will 

achieve an adequate result, it has been 

demonstrated that not all light curing devices 

are equivalent and many key variables affect 

the ef�ciency of the light curing devices. From 

that view point not all light curing devices 

available at the disposal of a clinician would 

provide the desired features in term of curing 

capabilities.³

How to evaluate a light curing 
unit:

Findings from several studies across the globe 

suggest that dentist often end up using 

improper light curing devices and mostly they 

are unaware of this de�ciency of the light 

curing device in terms of inadequate amount of 

radiant exposure or improper wavelength to 

cure their resins.³ Output of the light and the 

amount of time the light is turned on towards 

the resin are two important critical variable in 

evaluating the ef�ciency of light cure 

polymerization.⁴ It is a common practice to 

describe the light output from a light curing 

device in terms of irradiance due to its ease of 

observation. Dental radiometers are utilized 

for this purpose to convince clinicians. Frankly 

this does not provide complete information on 

the potential performance of a light curing 

unit.⁵ Light output from light curing units can 

seldom be accurately measured and never can 

be completely described by a commercial 

dental radiometer.⁶ The inaccuracy and 

inef�ciency of this method can be attributed to 

several factors such as variation in the active 

curing tip diameter, emission spectrum of the 

light curing unit (LCU), types of �lters used in 

the radiometers.⁶ 

Depending on the shade and brand of 

composite used for a conventional 2mm 

thickness increment the minimum energy 

requirement to photo polymerize has been 

reported to be in the range of 6 J/cm² to 24 J/ 

cm².⁷ Importantly the irradiance can be very 

different at clinically relevant distances away 

from the light tip when curing dental resins 

within cavity preparations. Curing lights 

deliver signi�cantly less irradiance, of often 

75% or more, within a cavity preparation in 

clinical dental practice.⁸ Manufacturers’ stated 

irradiance values can give the impression that 

the clinician is using a powerful curing light, 

but the fact remains is that signi�cantly less of 

irradiant energy is actually reaching the 

surface of the resin composite that the 
3clinician intends to cure.

Beam Pro�le from the LCU:

The light beam from the curing light unit tip 

d isperses  leading  to  inhomogeneous 

distribution of light intensity. So when the 

wand is moved away from the resin surface,  

the light intensity decreases thereby the 

amount of curing also decreases. This 

inhomogeneity can result in non uniform 

polymerization beneath the light guide tip. ⁹

A beam pro�le demonstrates the locations and 

radiant intensities on the surface of the light tip 

from where light is being emitted. For some 

lights, the light being emitted is uniformly 

distributed over the entire surface of the light 

tip, referred to as a “top hat” appearance. While 

in some light curing units the light is 

predominantly delivered only at the center of 

the tip with a rapid fall-off at the edges of the 

light tip. While in case of few light curing units, 

the pro�le appears to be hills and valleys with 

an inconsistent and uneven light output.¹° 

Ideally the manufacturer should furnish report 

about the beam pro�le of a light curing unit 

t h u s  e n a b l i n g  t h e  c l i n i c i a n  b e t t e r 

understanding about the beam characteristic 

INTRODUCTION

Light curing units
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which the surface of the composite resin would 

receive during photo polymerization. The 

clinical implications of a beam pro�le is that if 

an superimposed overlay of the beam pro�le 

were to be placed onto a tooth preparation, it 

would demonstrate the regions of the 

preparation that are not receiving adequate 
3radiant exposure to cure a dental resin.

Temperature changes in light 
curing units:

The light from a LCU can be also a source of 

heat, which can have biological effects. Hence 

arbitrarily increasing the exposure time to 

assure complete polymerization without 

understanding the effects of heat from the light 

source can be detrimental. For every 1°C degree 

rise in temperature the rate of reaction will 

increase by 1.90 %.¹¹ It  is reported that 1 second 

after the light is turned on, the conversion rate 

becomes twice as fast when the initial 

temperature of the resin based composites 

(RBC) increases from 22 °C to 35 °C.¹² Composite 

resins polymerized at an elevated temperature  

(37°C) build up stress more rapidly than 

specimens at 23 °C.¹³

Polymerization of light-activated composite 

r e s i n s  c a u s e s  b o t h  a n  e x o t h e r m i c 

polymer izat ion react ion and  a lso  a 

temperature rise from the light energy 

absorbed during irradiation. The heat 

generated  depends on the bulk of material, the 

irradiance, and the rate at which the RBC 

polymerizes.¹⁴ Many clinicians advocate either 

air cooling the tooth during extended light 

exposure and curing  or allowing a cooling 

period of 2-3 seconds between every 10 second 
3curing .

Light curing device:

Source of light from a light curing unit such as 

quartz tungsten halogen (QTH) bulb, light 

emitting diode (LED), or plasma arc (PAC) plays 

an important role  in the irradiance value, and 

the radiant exposure delivered to the tooth and 

the RBC being placed. Other variables include 

exposure time, con�guration of the tips/ 

probes, energy source of the unit and the 

cooling mechanisms.

VOLUME 3, ISSUE 3JIDAk 2021 

It has been observed that conventional and 

most popularly used QTH units exhibit more 

light scattering. On the other hand, more light 

is absorbed by composite resin when LASER 

light cure units are used.¹⁵  Though the laser 

lights have better absorption, the devices have 

limited bandwidth and emit wavelengths 

closer to the absorption peak of certain 

photoinitiator in composite resin. Thus, QTH 

units are more ef�cient than LASER units for 

visible light cured composites. Conversely, due 

to inherent property of coherency of laser 

beam, there is no loss of power in the distance 

in laser units which is pronounced in QTH 

units. Therefore, laser units are preferable in 

curing composites in accessible areas.¹⁶

Exposure Time:

Increasing the power density of light curing 

units can reduce the exposure time required for 

a given depth while at the meantime increases 

the rate and degree of cure.¹⁷ As the energy 

density is a product of intensity multiplied by 

exposure time, the same energy can be 

consumed at high or low intensities by 

modifying the exposure time to maximize the 

energy ef�ciency.¹⁸ It has been reported that 

e x p o s u r e  t i m e s  l o n g e r  t h a n  t h o s e 

recommended are usually required to optimize 

the �exural strength for an incremental 

thickness of composite.¹⁹ An exposure time of 

40 secs is considered optimal for all curing light 

units used for resin based composites. ²°

   

Lamp output intensity:

Clinical life of a light curing unit mainly 

depends on the ability to maintain the units 

output intensity. This usually reduces over a 

period of time. This reduction can be attributed 

to alternative heating and cooling of the tip 

surface, leading to dulling or clouding of the tip 

due to condensation of  vapors from bonding 

system solvents or moisture. Moreover, the 

resin composite itself adheres to the tip 

resulting in scattering of light and reduction in  

its effectiveness. Therefore, it is important to 

clean  the mirror surface of the  tip  routinely 

using alcohol or methyl ethyl ketone solvents 

to  preserve and renew the re�ect ion 

effectiveness of the light source. ²¹ 
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Angulation of light tip:

A light beam creates a circular spot of light 

when it is held perpendicular to the restoration 

surface. In order to achieve maximal light 

intensity at the restoration surface, the wand 

tip of curing  should be held parallel to  the 

restoration surface . When the wand is tipped, 

the circular shape changes to an ellipse shape 

and thus there will be decrease in the light 

intensity as energy would be  spread over a 

greater area. ²²

Distance of curing tip from 
composite Surface:

Light intensity striking the composite 

restoration surface is inversely proportional to 

the distance from the tip of the �ber optic 

bundle of the curing light to the composite 

surface.¹⁶ Depth of cure generally decreases as 

the distance from the tip to the resin 

increases.²³ Ideally the tip of the light cure 

should be within 3mm of resin composite to be 

effective. For darker shades of composites, the 

increments should be limited to 1mm of 

thickness.¹⁸

Photo-initiator used:

Light cure polymerization of dental composites 

happens or in fact starts due to the presence of 

a substance called as photo initiator in the 

composite. Two commonly used photo-

initiators used in dental composites are 

camphorquinone  (CQ)  and monoacyl 

phosphine oxide (TPO). CQ is a bright yellow 

type II photo initiator that absorbs light in the 

visible spectrum at a wavelength 467nm and in 

the UV region in the range of  approximately 

200-300nm.¹ TPO is light yellow type I 

photoinitiator and absorbs light in the range of 

approximate ly  295-390nm.² ⁴  The  two 

photoinitiators may be used either alone or in 

combination at different concentrations along 

with their co-initiators.¹ The output of the light 

cure unit should be in the range which can 

activate the particular photoinitiator in the 

composite being used, because all composites 

do not use the same photoinitiator and not in 

the same proportions. This mismatch between 

the unit output and the manufacture choice of 

photoinitiator can be major clinical issue.

In order to ef�ciently cure a wide range of 

composites with different photo initiator such 

as TPO, manufacturers of light curing units 

have introduced new polywave light curing 

unit. Monowave light curing units have LED 

source that emits output at approximately the 

same wavelength. The new polywave unit have 

different LED source combination enabling 

them to emit  light of combination of different  

wavelength near the camphorquinone range 

and the 400-410nm range, which is close to the 

absorption range of TPO. This allows the 

polywave system to activate the resin 

composites more ef�ciently in which newer 

photo-initiators are been incorporated .

CONCLUSION: 

Clinician’s knowledge and skill in handling and 

maneuvering curing units play an important 

role in polymerization and �nal outcome of the 

resin based composite restorations. In order to 

address the problem associated with curing 

and to improve the chance of a successful 

restoration, it is important to understand the 

curing units along with its properties so that we 

can use this information to improve the 

clinicians ability to deliver suf�cient light to 

resin based composites.
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