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ABSTRACT 
The bonding of orthodontic appliances has progressed from weak, messy, odiferous powder/liquid brackets to sturdy, esthetic 
appliances bonded with strong, durable adhesives. Orthodontic bonding has experienced more advances in the last ten years than 
during the previous two and a half decades. Wet field adhesives, enamel protective sealants, atypical enamel adhesives and self-
etching primers are a few of the product developments that have made placing appliances more dependable. Orthodontic appliances 
are bonded with chemical, light and dual cure systems that can be equally successful if their inherent variables are controlled.  
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INTRODUCTION 
Earlier orthodontic treatment was done by banding all the teeth. 
As acid etching was introduced  by Buonoure1 in 1955 has created 
a drastic change in orthodontics. Acid etching technique for 
bonding composite resins to enamel surface is extensively used 
for direct attachment of orthodontic appliances. Neuman in 1965 
developed adhesives for satisfactorily bond orthodontic 
attachment directly to the enamel which has been greatly 
influenced by the research work directed toward improving 
adhesives properties of material used in conservative. Even since 
the interception of bonding to orthodontics, the materials used for 
bonding have undergone considerable improvement from time to 
time. The future of bonding is promising as product development 
in term of adhesive, bond strength, brackets, and technical details 
are continually occurring at a rapid rate. 

ACID ETCHANT 

Type and concentration of acid 

 In restorative dentistry the highest possible bond strength to tooth 
structure is desirable. In contrast, the orthodontic bond strength 
must be sufficient to retain the brackets but low enough to allow 
easy clean up of adhesive when the case is completed and the 

brackets are removed. Some factors that influence acid etching of 
enamel include the type and concentration of the acid and the time 
of etching.Etching with 10% or 37% phosphoric acid produces the 
high bond strength to enamel (28 Mps). The use of 10% maleic 
acid for etching results in a lower bond strength to enamel 
(18Mpa).  No difference in bond strengths are observed when 
enamel is etched with phosphoric acid ranging in concentration 
from 2% to 37%[2].  

Duration of etching 

 No difference is bond strength is detected between 15sec and 
60sec etching with 37% phosphoric acid. However shorter time 
causes less damage to the enamel on debonding. Decreasing the 
etching time between 30 and 10 seconds does affect the bind 
strength or location of failure site, where as etching for 0-5 
seconds reduces the bond strength (less than 3Mpa). Scanning 
electron microscopy shows that etching with 37% phosphoric acid 
at least 30 seconds produces more optimal etching patterns than 
etching for 15 seconds According to Silverstone et al 3 there are 5 
types of etching pattern: 

• Type I: Preferential dissolution of the prism cores, resulting 
in  a honey comb appearance. 
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• Type II: Preferential dissolution of the prism peripheries, 
giving a cobblestone like appearance. 

• Type III: A mixture of typr I and type II 
• Type IV: Pitted enamel surfaces as well as structures that 

look like unfinished puzzle, maps or networks 
• Type V: Flat smooth surface. 

BONDING AGENTS 

  Unfilled resins have traditionally been utilized as 
bonding agents in resin composite bonding systems. The basic 
difference between these fluid bonding resins and the resin 
composite is the absence of filler particles in the former. The 
composition of these system differ from those of their composite 
counterparts in the increased proportion of the comonomer 
relative to the monomer. The use of these unfilled resin is based 
upon their lower viscosity and thus superior diffusion to their 
enamel rods, resulting in improved interfacial adaptation.  

Classification based on generations4  

• I – generation: Chelation of bonding agent to calcium of 
dentin. 

• II – grneration: Bis GMA (or) HEMA 
• III-generation: Primer META (or) BPDM 
• IV generation: Total etch technique 
• V – generation: One bottle system 
• VI- generation :Contain dentin conditioning agent 30 
• VII-generation: i-bond 30 

Ideal requirements for bonding systems 

• It should have optimum bond strength (5-7Mpa)         
• It should induce enamel remineralization.   
• It should be dimensionally stable. 
• It should have adequate fluidity, setting time and should 

cure on command.  
• It should be easy to mix, apply and should have 

adequate shelf life  
• It should withstand stresses of masticatory forces & 

thermal recycling in oral cavity. 
• It should be modifiable. 
• It should be nontoxic (biocompatible) 
• It should have poor biohostability 
• It should have antibiotic property. 
• It should not contain any ferrous element (MRI 

exposure may cause oral burns) 
• It should have similar refractive index as of attachment 

(ceramic bracket) 
• It should polymerize at or near body temperature with 

minimal shrinkage. 
• It must have minimal expansion and water absorption. 
• It must produce a lasting bond. 
• It should be easily incorporated into a busy practice, so 

that the efficiency of the office routine can be improved. 
• It should not require the purchase of any additional 

major items of equipment. 
• Premedication should be unnecessary. 
• The operator should have the option of being able to 

bond directly or indirectly. 

• The material should be stain resistant. 
• The material should be capable of being added to, such 

that correcting a shy spot is not an involved procedure. 
• Replacement of a loose bond should be able to be 

accomplished with a minimal amount of effort.5 

 

Advantages of bonding:-                                     

(I.R.Reynolds, 1975, BJO & Zachrisson, Orthodontics current 
principles & technique, 2000 ed.) 

• Esthetically superior. Metal brackets < Esthetic brackets < 
Lingual bonding 

• Faster & simpler, Easy to manipulate 
• Less discomfort to patient (no band seating & separation) 
• Arch length is not increased by band material. 
• More precise. 
• More hygienic so improved gingival & periodontal health 

&better access to cleaning. 
• Partially erupted or fractured teeth can be controlled. 
• Proximal stripping is possible during treatment. 
• Attachments can be bonded to artificial tooth surface 

(amalgam, porcelain, gold). 
• Inter proximal areas are accessible for composite built-up. 
• Reduced caries risk under loose band. 
• No band spaces are present to close at the end of treatment. 
• Brackets may be recycled, further reducing the cost. 

Disadvantages of bonding:-                                      

• Weaker attachment than cemented band. 
• Some bonding materials are not sufficiently strong. 
• Better access to cleaning does not guarantee better gingival 

health if excess adhesive is remaining. 
• Decreased surface area for retention. 
• More complicated for lingual auxiliaries or headgear are to be 

to attach. 
• Rebonding of loose bracket requires more preparation. 
• Debonding is more time consuming. 

 

BONDING PROCEDURE 

  The steps involved in direct and indirect bracket 
bonding on facial or lingual surfaces are as follows: 

• Cleaning 

• Enamel conditioning 

• Sealing 

• Bonding 

CLEANING 

 Cleaning of the teeth with pumice removes plaque and the 
organic pellicle that normally covers all teeth. Reisner et al. found 
more consistent results when buccal tooth surfaces were abraded 
lightly with a tungsten carbide bur (#1172) at slow speed (25,000 
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rpm) than when the surfaces were pumiced for 10 seconds before 
acid etching 

ENAMEL CONDITIONING 

• Moisture Control 
• Enamel Pretreatment.  

ü  After the operative field has been isolated, 
the conditioning solution or gel is applied 
over the enamel surface for 15 to 30 seconds. 
When etching solutions are used, the surface 
must be kept moist by repeated applications. 
At the end of the etching period the etchant is 
rinsed off the teeth with abundant water spray. 

• Sealant, primers 
ü  After the teeth are completely dry and frosty 

white, a thin layer of bonding agent (sealant, 
primer) may be painted over the etched 
enamel surface. The coating may be thinned 
by a gentle air burst for 1 to 2 seconds. 
Bracket placement should be started 
immediately after all etched surfaces are 
coated. 

 
Iatrogenic effects of etching. 

Acid etching of enamel removes about 10-20nm of enamel. 
Porosities are filled by saliva over time. An additional 6-50nm of 
enamel is estimated to be lost on debonding. The resin tags that 
remain in the enamel after debonding may change the colour with 
time.2 

Bonding 

 Immediately after all teeth to be bonded have been painted with 
sealant or primer, the operator should proceed with the actual 
bonding of the attachments. At present, the majority of  clinicians 
routinely bond brackets with the direct rather than the indirect 
technique. In a 2002 survey in the United States, more than 90% 
of orthodontists routinely were using direct bonding. Indirect 
bonding was used routinely by about 10%. Remarkably, now 
about 75% of the U.S. specialists have replaced the chemically 
cured one- or two-paste adhesives and have adopted the light-
initiated bonding resins. 

INDIRECT BONDING 

 Several techniques for indirect bonding are available. Most are 
based on the procedures introduced by Silverman and Cohen. In 
these techniques, the brackets are glued with a temporary material 
to the teeth on the patient’s models, transferred to the mouth. The 
palatal intrusion technique for simultaneous intrusion, buccal root 
torque, and palatal crown movement of tipped maxillary second 
molars uses a cleat bonded to the lingual surface of the maxillary 
second molar, pulling it to a soldered spur on a modified 
transpalatal arch. In extreme cases, the second molar may be in 
buccal cross bite. Most current indirect bonding techniques are 
based on a modification introduced by Thomas. 

                                                               In this technique, the 
brackets are attached to the model teeth with composite resin to 
form a custom base. A transfer tray of silicone putty or 

thermoplastic material is used, and the custom bracket bases then 
are bonded to the teeth with chemically cured sealant. The main 
advantage of indirect compared with direct bonding is that the 
brackets can be positioned more accurately in the laboratory and 
the clinical chair time is decreased. However, the method is 
technique-sensitive, and the chairside procedure is more crucial, at 
least for inexperienced clinicians; removal of excess adhesive can 
be more difficult and more time consuming with some techniques; 
the risk for adhesive deficiencies under the brackets is greater; the 
risk for adhesive leakage to interproximal gingival areas can 
disturb oral hygiene procedures; and the failure rates with some 
methods seem to be slightly higher. Only about 10% of 
orthodontists in the United States use indirect bonding techniques 
at present. 

Clinical procedure 

 Indirect bonding with composite custom bracket base.  Most 
current techniques are modifications of the Thomas technique, 
which means using composite resin custom bracket bases (light 
cured, thermally cured, or chemically cured), and a chemically 
cured sealant as the clinical bonding resin.  

The following procedure may be useful: 

• Take an impression and pour up a stone (notplaster) model. 
• Select brackets for each tooth. 
• Isolate the stone model with a separating medium. 
• Attach the brackets to the teeth on the model with light-

cured or thermally cured composite resin, or use adhesive 
precoated brackets. 

• Check all measurements and alignments. Reposition if 
needed. Make a transfer tray for the brackets. Material can 
be putty silicone, thermoplastics, or similar. 

• After removing the transfer trays, gently sandblast the 
adhesive bases with a microetching unit, taking care not to 
abrade the resin base. 

• Apply acetone to the bases to dissolve the remaining 
separating medium. 

• Prepare the patient’s teeth as for a direct application. 
• Apply Sondhi Rapid Set resin to the tooth surfaces and resin 

to the bracket bases.  
• Seat the tray on the prepared arch and with the fingers apply 

equal pressure to the occlusal, labial, and buccal surfaces. 
Hold for a minimum of 30 seconds, and allow for 2 minutes 
or more of curing time before removing the tray. 

• Remove excess flash of resin from the gingival and contact 
areas of the teeth with a scaler or contraangle handpiece and 
tungsten carbide bur. 

 

CONCLUSION 

Bonding plays a major role in orthodontics.  Direct bonding in 
orthodontics has almost completely taken over banding except in 
some special situations.  Cases with severe crowding or those 
which require torquing are easier to handle /perform if teeth are 
banded.  Bonding of brackets has changed the practice of 
orthodontics and has become routine clinical procedure in a 
remarkably short time.  Modification of technical devices, 
sealants, adhesives, attachments and procedures are continuing.  
Careful study of the available information by the orthodontist will 
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be mandatory in keeping up with  progress Orthodontic bonding 
has  found to be more practical, and beneficial than the 
circumferential bonding for many reasons. Successful bonding in 
orthodontics requires careful attention to three components of the 
system: the tooth surface and its preparation, the design of the 
attachment base, and the bonding material. 
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