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Curing system 
                 

Composites can be polymerized in a variety of 

systems: - 
1. Autocured systems 

2. Ultraviolet light-activated systems 

3. Visible light-activated systems 

4. Dual cured and staged curing system. 

 

Autocured system:- 
The original composites adopted self-curing chemistry that 

was typical of dental denture base compositions. 

These composites have been called self-cured, chemically cured, 

or two-component systems.  

Autocured systems, usually consisting of two pastes, 

dominated the tooth colored restorative field for many years. 

They are still common in many parts of the world. 

Autocured systems generate small amounts of heat during 

curing and do not need a light source. Their disadvantages 

include:  

(1) long setting time.  

(2) voids in the final restorative (voids caused by mixing may be 

3 - 10% of the volume, inhibiting polymerization and increasing 

surface roughness).  

(3) A higher probability of long term discoloration after 

placement, this is because there were used Amine accelerators to 

increase polymerization rates, however, contributed to 

discoloration after 3 to 5 years of intraoral service.  

With self-cured composite, both the bonding adhesive and 

composite are supplied in individual containers of a catalyst and a 

base. Whereas additional shades of the composite base material 

are available, the catalyst usually remains the same. Items needed 

for mixing include a disposable plastic spatula, applicator tips or 

micro brushes, and mixing pads. 
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Equal amounts of the composite catalyst and base (pastes) 

are placed on the pad first,  

However, it is always best to follow the manufacturer's 

instructions because of variations from one brand to another. 

The total amount of material dispensed depends on the size of the 

preparation and method of insertion. 

The bonding adhesive is dispensed last and mixed first.  

The bonding adhesive immediately applied to the etched 

enamel and dentin with a microbrush or applicator tip. 

The composite material is mixed next with the same 

disposable plastic spatula that was used to dispense the materials.  

To initiate mixing, one paste is picked up with the spatula and 

placed on top of the other. With a wiping and folding motion, the 

catalyst and base are blended together for 30 seconds to obtain a 

homogeneous mixture. 

The self-cured material may be inserted with a syringe or 

hand instrument 

Materials are inserted in two steps: bonding adhesive first 

and composite material second. 

Most self-cured composite restorations require 

approximately 4.30 minutes for the complete procedure: 30 

seconds for mixing, 1 minute for insertion, and 3 minutes 

undisturbed time for final setting. 

  

 

Ultraviolet light-activated systems:- 
The first light-activated systems, introduced in 1970, used 

UV light, which presented the advantages of rapid cure; indefinite 

working time, because no setting occurs until the light source is 

applied; and less composite waste. 

The disadvantages of UV light-activated systems include:  

(1) Curing units require a 5-minute warm-up period.  

(2) Depth of light penetration is 1 to 2 mm at best. 

(3) Maintaining the light at 100% efficiency is difficult, and  

(4) UV radiation can cause corneal burns. 

The curing units required were of limited reliability and presented 

some safety problems. 
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Visible light-activated systems:- 

Over the past 25 years, many visible light-cured composite resins 

and curing units have been introduced. (Single paste contains photo 

initiator and amine activator) 

The advantages of visible light-activated composites are:  

(1) Materials can be manipulated longer and still have a shorter 

curing time (20–40 seconds), 

(2) Earlier finishing, and  

(3) Better color stability. 

(4) No lamp warm-up time; 

(5) Less chance of voids and air bubble incorporation;  

(6) Less waste of materials.  

The disadvantages of visible light-activated composites include:  

(1) Possible eye damage (retinal burns with visible light systems) 

(2) a maximum depth of light penetration of about 3 mm  

(3) Heat generation that could harm the pulp 

(4) The high purchase and maintenance costs of curing lights 

 Nevertheless, the advantages outweigh the disadvantages, 

making visible light-curing the preferred system. 

 

 

The mechanism of visible light-curing:- 
When this photoinitiator (diketone), absorbs blue light, the 

molecule forms a free radical and starts the polymerization 

process. 

Composite requires a 40-second exposure to 400 mW of 400- to 

500-nm light per square centimeter. 

 

LC composites are the most popular today, but their success 

depends on the access of high-intensity light to cure the matrix 

material. If the composite thickness exceeds 1.5 to 2 mm, then the 

light intensity can be inadequate to produce complete curing, 

especially with darker shades of composite.  
Thus, composites should be cured in increments of not more than 

1 to 2 mm. 
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Light-curing can be accomplished with quartz-tungsten-

halogen (QTH) curing units, plasma arc curing (PAC) units, 

laser curing units, and light-emitting diode (LED) curing units. 

Each has different operational characteristics but acts as a source 

of visible light energy.  

 

Insertion of Light-Cured Composites.  

Most composite materials used for restorative purposes are 

the light-cured type. Many types of visible light units and 

brands of light-cured composites are commercially 

available. 

Light-cured materials usually include an enamel/dentin 

bonding system and numerous syringes or self-contained 

syringe tips (compules) of various shades of composite. 

No mixing of the visible light-cured materials is necessary 

unless a shade modification is desired. 

The operator should not dispense either the bonding 

adhesive or the composite until they are ready to be used. 

Both of these materials will begin to harden when exposed 

to daylight or other lights in the operatory. 

 

The matrix strip is contoured, placed interproximally, and 

wedged at the gingival margin. Secure the lingual aspect 

of the strip with the index finger while the thumb reflects 

the facial portion out of the way. Light-cured materials do 

not have to be mixed and are not dispensed until ready for 

use. 

Apply the bonding adhesive to the etched enamel and 

etched /primed dentin with a small foam sponge, micro 

brush, or applicator tip. Distribute this material evenly. 

Cure the bonding adhesive with the visible light source for 
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10 to 20 seconds, with the tip near the preparation, but 

not touching the tooth. 

 Now insert the material, once the material has been 

inserted, cure it through the strip for 20 seconds. Do not 

touch the strip with the tip of the light initially because it 

could distort the contour of the restoration. Then remove 

the index finger and light-cure on the lingual surface an 

additional 20 seconds. Longer exposure to the light 

usually is required for the polymerization of dark and 

opaque shades. 

 If the restoration is under contoured, more composite can 

be added to the previously placed composite and cured.  

With large restorations, it is better to add and cure the 

composite in several increments. 

 

Contouring and Polishing the Composite. 
 Good technique and experience in inserting composites 

significantly reduce the amount of finishing required. Usually a 

slight excess of material is present that must be removed to 

provide the final contour and smooth finish. 

A flame-shaped carbide finishing bur or polishing diamond is 

recommended for removing excess. 

dual cured:- 
 Combining self-curing and light curing. The self-curing rate is 

slow and is designed to cure only those portions not adequately 

light-cured. 
 

staged curing:- 
 In some instances, composite finishing can be 

complicated by relatively hard, fully cured material. By 

filtering the light from the curing unit during an initial 

cure, it is possible to produce a soft, partially cured 

material that can be easily finished. Afterwards, the filter 
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is removed and the composite curing is completed with 

full spectrum visible light. 

 

       

 
           


