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BONDING TO CERAMICS

• Conventional acid etching of enamel is ineffective in the 
preparation of porcelain surfaces for mechanical 
retention
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Bonding to Ceramics

Mechanical roughening with stones and 
diamond burs
Sandblasting
Chemical roughening with hydrofluoric acid
Chemical coupling
Combination of the last three
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Bonding to Ceramics

Roughening the surface with diamond bur 
increase the bond strength but not sufficient 
It may produce microcracks that lead to the 
fracture of the restoration
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Bonding to Ceramics
Sandblasting (Microetching)

ESmall intra-oral sandblasters
EApproved by the FDA
EIt uses 50 micrometer 

aluminum oxide powder
EAn alternative powder is 

silicon carbide
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Bonding to Ceramics
The use of hydrofluoric acid

EIt was introduced in the 1980’s
ERequires careful handling and isolation with 

rubber dam
EIt comes in a gel form, 9.6% concentration
EIts applied to ceramic surface for 2-4 minutes
EWhere isolation is difficult, a 1.23% acidulated 

phosphate fluoride gel can be used for 10 min.
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Bonding to Ceramics
Chemical Coupling

EApplication of silane to ceramic surfaces
ESilane contains silanol groups that bind to       

silanol groups on ceramic surface (Si-O-Si)
ESilane contains methacrylate groups that forms 

covalent bonds with the resin matrix
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Protocol for Optimal Bonding to 
Ceramic Surfaces

1. Sandblasting for 2-4 seconds
2. Ceramic is etched with 9.6% HF acid for 2 

minutes
3. Apply 2-3 coatings of silane coupling agent 

to the etched surface
4. Two layers of unfilled resin
5. Finally, the bracket is bonded to the surface
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Bonding to Casting Alloys
Its recommended to use orthodontic bands
Roughening the surface with stones
Intra-oral sandblasting
Using intra-oral sand blasting can increase 
mechanical retention by 300%
Use sand blasting for 3 seconds
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Bonding to Dental Amalgam 

On posterior teeth with small class V 
amalgam, it is not a problem
On posterior teeth with large amalgam 
fillings bonding can be difficult
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Bonding to Dental Amalgam

Roughening with a diamond bur or stone
Sandblasting for 3 seconds
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Bonding to Composites

Aging composite fillings have less unreacted 
methacrylate groups remain on the surface 
for cross- linking
The upper layer has to be removed with a 
diamond bur
Then the surface is acid etched with 37% 
phosphoric acid
Place an unfilled resin then bonding
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Bonding to Acrylic Resins

Wet the surface of the provisional with methyl 
methacrylate for 3 minutes
Then bond as usual
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BONDING OF ADHESIVES TO CERAMIC 
BRACKETS

• Mechanical bonding requires 

1. Indentations

2. Undercuts

3. Roughened surface by micro-abrasion  

or chemical etching

• Chemical bonding requires

treatment of the base with silane
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BONDING OF ADHESIVES TO METAL 
BRACKETS

• Its mainly mechanical

• Bond strength of adhesives is lowered by spot welds and 
broken mesh due to stress concentration
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BONDING OF ADHESIVES TO METAL 
BRACKETS
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RECYCLING BRACKETS

• Its the removal of the adhesive from the base of the bracket 
without weakening or distorting the dimensions of the bracket

• Recycling could be commercial or in the office

• 25% of orthodontists recycle at least some of their metal 
and/or ceramic brackets
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COMMERCIAL RECYCLING

• Heat the brackets to about 450˚ C to burn off 
the resin

• Electro-polishing to remove the oxide build up

• This affects the corrosion resistance and 
hardness

• Changes in slot size after recycling is not clinically 
significant 
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RECYCLING OF CERAMIC 
BRACKETS

• Re-use of ceramic brackets by resilanating produce acceptable bond 
strength

• It produces same or lower bond strength of new brackets
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RECYCLING OF METAL BRACKETS

• Rebonding of metal 
brackets results in lower 
bond strength when 
compared with new 
brackets

• Air abrasion or micro-
etching produce 
satisfactory bond 
strength
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BRACKET PRESCRIPTIONS



Modified Roth Prescription



BRACKET PRESCRIPTIONS

• “1 to 5” rule of thumb:
For every .001" of vertical play 

between bracket slot and arch 
wire, about 5° of effective 
torque is lost.

• The dimensions of the bracket 
slots tend to be larger 

• The dimensions of the arch 
wires smaller or more rounded 
than stated by the manufacturer
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