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CONTENTSCONTENTS INTRODUCTION CLASSIFICATION OF CEMENTS ZINC PHOSPHATE CEMENT ZINC POLYCARBOXYLATE CEMENT GLASS IONOMER CEMENT RESIN IONOMER HYBRID CEMENTS IN BANDING CEMENTS IN BONDING NEWER PRODUCTS
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INTRODUCTIONINTRODUCTION Cements are routinely used for orthodontic
 purposes. Proper cementation of the bands and bonding of the brackets plays an important role for the betterment of treatment and for reducing the duration. Problems like failure of the bands and brackets and demineralisation were often faced by the practitioner. These problems can be due to poor seal between cement ,bracket or band material and enamel surface; inadequate structural and bonding strength;solubility of cements in oral fluids and so on.
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Till date many cements were introduced in the field of orthodontics, each one having its own advantages and disadvantages. Newer cements are being introduced to overcome the problem and improve the standards. They become commercially available with the object of assessing their suitability for use in clinical orthodontics.
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CLASSIFICATION OF DENTAL CLASSIFICATION OF DENTAL
 CEMENTSCEMENTS The cements may be classified by composition into
 four categories a. Phosphates; which includes the zinc phosphate and
 silicophosphate cement.b. Phenolates; which includes the zinc oxide eugenol
 and calcium hydroxide cementsc. Polycarboxylate; which includes the zinc
 polycarboxylate and glass ionomer cements.d.Resin cements.
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Glass ionomer cements can be classified based on use as
 Type I or luting cements.Glass particle size is 13 to 19 microns.Powder to liquid ratio is approximately 1.5:1
 Type II or restorative cements.Particle size of upto 50 microns.Powder to liquid ratio is approximately 3:1
 Type III. Chemically set liners/bases or pit and fissure forms.
 Type IV.Visible light activated liners/bases.
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The The "hybrid" glass ionomers "hybrid" glass ionomers can be grouped, can be grouped, at present, in four categoriesat present, in four categories
 • Polymerizable monomer/prepolymer substitutions (materials containing a monomer, polymer, and reactive glass that behave like composite resins)
 • Polymerizable monomer/prepolymer additions (materials containing monomer, prepolymer, water, polyalkenoic acid, reactive glass, and a hydrophilic substance)
 Polymerizable polyalkenoic acids (materials in which a methacrylate group is added to the polyacrylic acid molecule, having also reactive glass and water)
 Acid monomers (materials containing a smaller acid molecule on which a polymerizable methacrylate base group and ionizable group ion are attached [a substitute for the polyalkenoic acid], reactive glass, and water)
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ZINC PHOSPHATE CEMENTSZINC PHOSPHATE CEMENTS In 1878 zinc phosphate cement
 was introduced as a dental cement.It has become the standard cement used to cement orthodontic bands over the years.In 1960's flouride was added to zinc phosphate cement to reduce the acid solubility and to impart anti cariogenic properties to tooth enamel to which stainless steel bands were cemented.Cements are generally available as hand mixed powder-liquid system.
 www.indiandentalacademy.com
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COMPOSITIONCOMPOSITION
 The principal constituent of cement powder is zinc oxide. A small quantity of Magnesium oxide which improves mechanical properties and color stability.Small amounts of additives such as Silica or alumina which also improves mechanical properties.Approximately 10% flouride in the form of stannous flouride for anti cariogenic effect.The components of the powder are sintered at 1000 to 1350 degree centigrade for several hours and then ground into fine particles.
 The liquid is an aqueous solution of phosphoric acid in concentrations from 45% to 64% buffered by 2 to 3% of aluminium phosphate and 1 to 9% of zinc phosphate.
 www.indiandentalacademy.com
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SETTING REACTION AND STRUCTURESETTING REACTION AND STRUCTURE
 When cement powder and aqueous liquid are brought together,the acid attacks and dissolves the outer layer of zinc oxide particles,releasing zinc ions into the liquid.At this stage,vigorous exothermic reaction occurs,leading to the formation of hydrated zinc phosphate.
 3ZnO + 2H3PO4 +H2O = Zn3(PO4)2.4H2O
 www.indiandentalacademy.com
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Two minutes after mixing the pH is 1.6; after one hour the pH increases to 4.0 and
 after 24 hours it ranges between 6.0 to 7.0. Aluminium may produce complexes with phosphoric acid,forming a glassy zinc aluminophosphate gel on the surface of the unreacted zinc oxide particles.
 The structure of the set cement consists of residual zinc oxide particles(core)bound together with a matrix of an amorphous, relatively insoluble gel of zinc,magnesium, and aluminium phosphates.
 www.indiandentalacademy.com

Page 13
                        

PROPERTIESPROPERTIES The powder to liquid ratio for the cement strongly
 affects the working and setting times.A thin consistency (low viscosity)is essential when the cement is used as a luting agent,to ensure adequate flow during cementation of orthodontic bands.
 A reasonable working time for zinc phosphate cements ranges between 3 and 6 minutes,and the setting time should be between 5 and 9 minutes.
 For optimum results the powder should be incorporated into the liquid in small proportions and a relatively slow rate to achieve the desired consistency,the exothermic setting reaction is retarded.
 www.indiandentalacademy.com
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In contrast,rapid mixing of the cement powder and liquid causes substantial heat evolution,with considerable decrease in working and setting time.
 Mixing over a large area of the glass slab also results in a lower temperature increase from the setting reaction.
 Cooled and dried mixing slab retards the reaction rate.
 Care must be taken not to cool the slab below dew point,since condensation from the air can cause contamination by water.
 www.indiandentalacademy.com
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Since adhesion has not been documented to develop between zinc phosphate cements and orthodontic bands,retention of the bands is attained by mechanical interlocking.
 Thus film thickness of cement placed between band and the tooth is important.
 In thin films,internal flaws within the cement are minimised,and there is better adaptation at the cement tooth interface.
 A film thickness of approximately 20 μm may be achieved with zinc phosphate cements.
 www.indiandentalacademy.com
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In 4 to 7 minutes after mixing 50% of the final strength is reached and later on strength increases at a slower rate for approximately 24 hours.
 Zinc phosphate cement in luting consistency exhibit compressive strengths ranging between 80 and 140 MPa.
 Their tensile strength is about 5 to 7MPa. The difference in tensile and compressive
 srength reflect the completely brittle nature of these cements.
 www.indiandentalacademy.com
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Modulus of elasticity is between 9 to 13 GPa. Alteration in water content will influence the
 compressive and tensile strength of the cements.
 During the first 24 hours after mixing,the
 cement exhibits significant solubility in water, ranging from 0.04% to 3.3% by weight,due to continuing setting reaction of the cement.
 The dissolution rate decreases considerably after this time,when the material has fully set.
 www.indiandentalacademy.com
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DRAWBACKSDRAWBACKS Zinc phosphate is brittle. It has a relatively high solubility
 in the mouth and it does not adhere to tooth substance.
 Zinc phosphate relies on
 mechanical interlocking for its retentive effect.
 It does not provide any chemical bonding to tooth or metal surfaces.
 www.indiandentalacademy.com
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ZINC POLYCARBOXYLATE CEMENTSZINC POLYCARBOXYLATE CEMENTS
 Zinc Polycarboxylate (polyacrylate) cement was introduced by smith in 1968.
 This was the first dental material developed with adhesive potential to enamel and dentine
 www.indiandentalacademy.com
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COMPOSITIONCOMPOSITION
 The zincpolycarboxylate cements are available as powder-liquid formulations.
 Powder is mainly composed of zinc oxide with 10% magnesiumoxide or tin oxide. Silica,alumina or bismuth salts and 4 to 5%Stannous fluoride may be incorporated.
 The presence of fluoride in these cements also increases strength while controlling setting time.
 Manufacturing of powder involves firing a blend of zinc and magnesium oxides between 900 to 1000 degree centigrade for 8 to 12 hours, grinding the sintered mass to the appropriate particle size and reheating for another 8 to 12 hours.
 www.indiandentalacademy.com
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Liquid is an aqueous solution of a homopolymer of acrylic acid or a copolymer of acrylic with other unsaturated carboxylic acids such as itaconic acid and maleic acid.
 Acid concentration is approximately 40%.
 In some formulations the polyacid is a freeze dried powder,which is then mixed with zinc oxide powder and with tap water or distilled water or a solution of NaH2PO4.
 www.indiandentalacademy.com
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SETTING REACTION AND STRUCTURESETTING REACTION AND STRUCTURE Setting of the zinc polycarboxylate cements occur by
 an acid base reaction between the zinc oxide powder and the polycarboxylic acid to form polycarboxylate salts.
 An initial rapid stage is associated with attack of powder particles by acid,which releases zinc and magnesium ions.
 At the same time ionisation of polycarboxylic acid takes place.
 This initial stage is followed by interaction between the carboxyl groups of adjacent polyacid chains and the metal ions to form cross linked polycarboxylate salts,which acts as the cement matrix.
 www.indiandentalacademy.com
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In water setting polycarboxylate cements initiation of acid base reaction occurs after hydration of freeze dried polyacid powder particles.
 The set cement consists of an amorphous salt matrix in which unreacted and partially reacted zinc and magnesium oxide particles are dispersed.
 Both tightly bound water and loosely bound water are present in the set cement.
 The loosely bound water is considered to act as a plasticiser,causing weakening of the cement.
 www.indiandentalacademy.com
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PROPERTIESPROPERTIES
 Mixing of the polycarboxylate cements should be completed rapidly within 30 to 40 seconds.
 The working time varies from 2 to 5 minutes at room temperature and setting time ranges from 6 to 9 minutes at 37 degree centigrade.
 The setting reaction in water based formulations proceeds more slowly than in polyacrylicacid based products,and thus setting time is longer.
 The powder should be rapidly incorporated into the liquid in large quantities to optimise the working and setting time.
 www.indiandentalacademy.com
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The working time of polycarboxylate cement can be extended by lowering the temperature of the mixing slab and storing the powder in a refrigerator.
 Refrigeration of liquid is avoided because gelation may occur from formation of hydrogen bonds.
 The cement mixture should be used while it still has a glossy surface appearance.
 Although the polycarboxylate cement mixture has a thicker consistency than that for zinc phosphate cement,it flows readily when loaded,yielding an appropriate film thickness of 20 μm.
 They exhibit pseudoplastic behavior,undergoing shear thinning when pressure is applied during seating of orthodontic bands.
 www.indiandentalacademy.com
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The fully set cement at 24 hours after mixing have compressive strength ranging from 48 to 80 Mpa.
 Tensile strength ranging from 8 to 12 MPa. Modulus of elasticity of zinc polycarboxylate cement is between 3 to 6 GPa.
 The strength is improved by using a higher powder to liquid ratio when mixing the cement, and by the presence of additives such as alumina and stannous fluoride.
 The cement exhibits some plastic deformation during mechanical testing and retain this even after aging.
 www.indiandentalacademy.com
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The solubility of zinc polycarboxylate cement in water is low ranging between 0.1% and 0.6% by weight.
 Products incorporating stannous flouride exhibit higher solubility because of flouride release.
 Polycarboxylate cements have lower resistance to dissolution under acidic conditions.
 Organic acids such as lactic acid and citric acid markedly increase the cement. solubility,depending upon the pH of the environment.
 www.indiandentalacademy.com
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Zinc polycarboxylate cement has the ability to bond to enamel and dentine.
 Several theories have been proposed. The polycarboxylic chain may form a chelate with the calcium ions
 present in enamel and dentine or they may develop an ionic attraction caused by polyacrylate formation between polyacrylic acid and the hydroxyapatite constituent of enamel and dentine.
 The calcium and phosphate ions present in the hydroxyapatite may also be displaced by the polyacrylate ions,which then enter the hydroxyapatite structure.
 This latter bonding mechanism assumes the presence of an intermediate layer consisting of calcium ions,phosphate ions and polyacrylate ions that form between cement and tooth structure.
 www.indiandentalacademy.com

Page 29
                        

These cements are capable of bonding with These cements are capable of bonding with surfaces of metallic restorations,prostheses surfaces of metallic restorations,prostheses and appliances particularly nickel-chromium, and appliances particularly nickel-chromium, silver-palladium and stainless steel alloys.silver-palladium and stainless steel alloys.
 DRAWBACKS High viscosity. Short setting time. High intraoral solubility
 www.indiandentalacademy.com
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Different fluoride preparations have been added to polycarboxylate cement to lend anticariogenic properties and alter mechanical properties.
 A fluoride releasing polycarboxylate cement,POLY-F PLUS,was introduced.
 Here the problem of high viscosity was reduced by incorporating vacuum dried polyacrylic acid into powder and liquid component was a low viscosity aqeous solution.
 www.indiandentalacademy.com
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GLASS IONOMER CEMENTSGLASS IONOMER CEMENTS  HISTORYHISTORY
 Development of glass ionomer cements was first announced by Wilson and kent in 1972.
 It is referred to as polyalkenoate cement.
 The first commercial glass ionomer was made by the De Trey company and distributed by the amalgamated Dental company in England and by Caulk in the United States.
 www.indiandentalacademy.com
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Known as ASPA(Alumino-silicate poly acrylate) it consisted of an ion leachable alumino silicate glass and an aqueous solution of a copolymer of acrylic acid.
 Glass ionomers are hybrids of silicate cements and polycarboxylate cements.
 The intention was to produce a cement with characteristics of both the silicate cements (flouride release and translucency) with those of the polycarboxylate cements(ability to chemically bond to tooth structure and kindness to pulp).
 Glass ionomer cement was introduced to orthodontics in 1986.
 www.indiandentalacademy.com
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COMPOSITIONCOMPOSITION GIC powder is an acid soluble Calcium
 flouroalumino silicate glass. Main constituents include silicon dioxide,
 aluminium oxide,calcium flouride, aluminium phosphate, aluminium flouride and sodium flouride.
 The raw materials are fused to a uniform glass by heating them to temperature of 1100 to 1500 degree centigrade.
 The glass is ground to powder in the range of 20 to 50 microns in size.
 www.indiandentalacademy.com

Page 34
                        

The liquid for GIC were aqueous solutions of polyacrylic acid in a concentration of about 50%.
 The liquid was quite viscous and tended to gel over time.
 The other acids were in the form of itaconic acid, maleic acid and tartaric acid.
 These acids tend to increase the reactivity of the liquid, decrease the viscosity and reduce the tendency for gelation.
 These acids can be freeze dried into powder and added to glass powder, to extend the working time.
 When mixed with water, the acid dissolves to reconstitute the liquid acid.
 www.indiandentalacademy.com
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SETTING REACTION AND STRUCTURESETTING REACTION AND STRUCTURE The setting reaction of conventional glass ionomer
 cement can be represented as an acid base reaction leading to the formation of polycarboxylate salts that comprise the cement matrix.
 Reaction occurs in 3 stages-Dissolution,Gelation and Final Hardening.
 Dissolution : The carboxyl(COOH)groups are dissociated to carboxylate groups(COO-)and hydrogen(H+)ions.
 The positively charged hydrogen ions attack the surface layer of glass particles,releasing calcium and aluminium ions in the form of flouride complexes.
 The calcium ion concentration rises more rapidly.As the ionisation reaction continues, the polyacrylic chains assume a more linear format, allowing the commencement of gelation. www.indiandentalacademy.com
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Gelation : The more readily available calcium ions are complexed with the carboxyl groups and a weak ionic cross linking is formed,which corresponds to the initial setting of the cement that is observed.
 Final Hardening : As the setting reaction continues,Al3+ ions are increasingly deposited in the matrix,leading to calcium-aluminium carboxylate gel that corresponds to the final stage of cement hardening.
 www.indiandentalacademy.com
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The final set structure is described as a complex composite consisting of unreacted and partially reacted glass particles surrounded by a siliceous hydrogel and embedded in a cross-linked calcium and aluminium polycarboxylate salt matrix.
 www.indiandentalacademy.com
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PROPERTIESPROPERTIES The luting glass ionomer cements have working times
 3 to 5 minutes and setting time 5 to 9 minutes. The water based glass ionomer cements have longer
 working and setting times compared to polyacid containing cements.
 The amount of Tartaric acid in the liquid component greatly influences the working and setting time.
 Following cementation ,the band or bracket should be maintained in place during the initial hardening period and the excess cement should be removed carefully.
 www.indiandentalacademy.com

Page 39
                        

The margins of setting cement should be protected from moisture contamination with a varnish or by applying a light cured bonding agent to prevent softening and subsequent erosion of cement surface.
 Compressive strength ranges between 90 and 140 MPa.
 Tensile strength is 6 to 8 MPa. Modulus of elasticity is 3.5 to 4 GPa. The elastic deformation is higher for glass ionomer
 cements that have not completed the setting reaction. The flexural strength (9 to 20 MPa) and fracture
 toughness are higher for glass ionomer cements than for all other types of luting cements.
 www.indiandentalacademy.com
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The solubility in water of the fully set cement is considerably lower than that of zinc polycarboxylate and zinc phosphate.
 Their early susceptibility to moisture within 4 to 10 minutes after the start of mixing is very high.
 Thus early protection of the cement surface with a hydrophobic agent may be necessary to avoid disruption of the setting process by water.
 When exposed to acid attack ,glass ionomer cements exhibit higher erosion than that in water and matrix ions are lost with the formation of porosity.
 www.indiandentalacademy.com
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Prior to application of glass ionomer ,the enamel surface for bonding may be conditioned with an aqueous solution of polyacrylic acid having a concentration in the range of 10 to 40%.
 The values of bond strength for glass ionomer cements are lower than those for adhesive resins and higher than those for zinc phosphate cements.
 The bond between GIC and enamel is superior to that between GIC and stainless steel bands and brackets.
 So debanding /debonding involves adhesive fracture at the band-GIC or bracket-GIC interface.
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GlC act as a reservoir of fluoride,providing a possible means to minimise the potential of subsurface enamel demineralisation.
 The initially elevated level of fluoride release is attributed to higher elution occuring before the cement has set.
 A gradual decrease in the amount of fluoride release is seen during the setting process for the cement,finally attaining a low constant level
 www.indiandentalacademy.com
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RESIN IONOMER HYBRIDSRESIN IONOMER HYBRIDS
 Since the early 1990's,hybrid resin/glass ionomer products have been introduced for clinical purposes.
 They may be categorised asResin modified glass ionomersCompomers (polyacid modified resin
 composites) Ionomer modified composites
 www.indiandentalacademy.com
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RESIN MODIFIED GLASS IONOMERSRESIN MODIFIED GLASS IONOMERS
 COMPOSITIONCOMPOSITION
 The powder of resin modified glass ionomer cements,consists of either the glass composition used for conventional glass ionomer cements or strontiumaluminoflourosilicate glass; a barium aluminosilicate glass is also incorporated in some products.
 Significant alteration have been made in the liquid component of RMGIC's.
 www.indiandentalacademy.com
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The most prominent changes are the replacement of water by a water-HEMA (Hydroxyethyl methacrylate)mixture and the incorporation of photoinitiators or chemical initiators for free radical polymerisation.
 In some products,methacrylate based monomers-BisGMA,TEGDMA and UDMA are added to the polyacrylic acid solution ; methacrylate functionalised polyacrylic acids may also be used.
 www.indiandentalacademy.com
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SETTING REACTIONSETTING REACTION The light cured resin modified glass ionomer
 cements are dual setting reaction cements. Upon mixing of powder and liquid acid base
 reaction again take place but now accompanied by a free radical polymerisation mechanism.
 Exposure of cement to curing light may retard the acid base reaction rate.When a chemically activated free radical polymerisation approach is employed,the polymerisation process is initiated by mixing powder and liquid.
 The latter resin modified glass ionomer cement formulations are characterised as "Dual cured“ products.
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The setting of these chemically cured resin modified glass ionomer cements thus occurs by an acid base reaction and free radical polymerisation initiated upon mixing powder and liquid.
 The polymerisation reaction in these materials involves copolymerisation of the HEMA with the polymer side chains, homopolymerisation of the HEMA, or homopolymerisation of the functional groups in the side chain.
 The final hardening and strengthening is enhanced by the formation of polycarboxylate salt matrix.
 www.indiandentalacademy.com
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PROPERTIESPROPERTIES Resin modified glass ionomer cements have longer
 working time and undergo rapid setting after light curing.
 The desirable film thickness for luting applications may be obtained with a lower powder to liquid ratio.
 The enamel surface should first be pumiced,rinced and dried without desiccation taking place.
 The powder shouldbe incorporated into liquid in large portions and rapid spatulation for 10 seconds is suggested; the usual working time is upto 20 seconds.
 www.indiandentalacademy.com
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Resin modified glass ionomer cement demonstrate superior compressive and tensile strength,fracture toughness and are more resistant to permanent deformation and dissolution in wet environment,even during the early setting stage.
 A more rapid rate of strength development for these materials may be attained by photopolymerisation,which presumably accelerates the setting process.
 RMGIC appear to provide significantly higher bond strength than the conventional GIC and a decreased probability for bond failure.
 The fluoride release from RMGIC has a relatively constant rate,characterised by a substantially lower initial ion elution compared to other types of glass ionomer cements.
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D.B.Ashcraft et al in AJO 97 in their study on 3 light cured glass ionomer cements (BandLok, Zionomer, Geristore) and one composite resin (Concise) shows that the quantity of flouride in different glass ionomer powders varies between 62 μg/mg and 156 μg/mg as compared with 0.2 μg/mg in composite resin and that the hybrid glass ionomers have bond strengths that are adequate for use in orthodontic treatment.
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S.R.Oliveira et al in EJO 2004 compared the clinical performance of GIC (FujiOrthoLC) with a composite resin (Concise) when used for direct bonding of standard edgewise orthodontic brackets.
 They demonstrated a significantly lower unpreviewed debonding index(15.7%)for composite than for GIC(28.1%).
 The use of heavy archwires was largely responsible for this difference.
 No difference was observed when light and medium archwires were used GIC may be a viable alternative to composite for use with light archwires and with limited treatment objectives.
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COMPOMERS(POLYACID MODIFIED COMPOMERS(POLYACID MODIFIED RESIN COMPOSITES)RESIN COMPOSITES) These are supplied as anhydrous single pastes
 and contain major ingredients of both resin composites and glass ionomers,except for water.
 Usually some special monomers are incorporated that include -COOH groups.
 Exclusion of water ensures that initial setting occurs only by polymerisation and is essential in preventing premature setting of the material in the container.
 An acid base reaction may occur later as the material absorbs water invivo.
 www.indiandentalacademy.com
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This cannot take place without appreciable water diffusion.
 By the time this has occured,the self limiting visible light cure generated network will have a sufficient cross link density to suppress extensive reaction, although the water does provide a measure of plasticization.
 Flouride release is minimal.However strength and ease of handling are superior for PAMCR.
 IONOMER MODIFIED COMPOSITES These set only by a polymerisation mechanism
 but contain ion leachable glasses in an attempt to achieve flouride release.
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Developments involving the use of glass ionomers as luting agents has been the introduction of self-cured hybrid resin/glass ionomer products such as Fuji Plus(formerly Fuji Duet ,GC America), Fujicem (GC America) and Rely X (formerly Vitremer Luting cement,3M ESPE).
 These cements have several advantages compared to traditional glass ionomer luting agents such as Ketac-cem, Ketac-Cem Aplicaps and FujiCap I.
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They have greater tensile strength and are less brittle. In addition,they release at least as much flouride as
 traditional glass ionomers,are less soluble and are less sensitive to moisture contamination and desiccation.
 Although the three brands are similar in that they are all self setting(self curing)differences exist between them in the way prepared tooth is treated prior to luting.
 No additional treatment is performed prior to using Rely X.With Fuji Plus,the prepared tooth surface must be treated immediately before luting with an acidic conditioner.
 FujiCem is a two paste system while Fuji Plus and Rely X are powder and liquid.
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CEMENTS IN BANDINGCEMENTS IN BANDING ZINC PHOSPHATE,RMGIC AND COMPOMERZINC PHOSPHATE,RMGIC AND COMPOMER Manish Aggarwal et al in Angle 2000 compared
 the shear peel band strength of 5 orthodontic cements using microetched bands.
 The cements evaluated were a Zinc Phosphate(Flecks Cement); 2 resin modified glass ionomer cements (3M Multicure and Optiband); and 2 polyacid modified composite resin cements (Transbond Plus and Ultra Band Lok).
 Salivary contamination and sandblasting was examined with Transbond Plus.
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Mean shear peel band strengths were - TransbondPlus (6.4 +/- 0.7 MPa) 3M Multicure(6.3 +/- 0.7 MPa); Optiband(6.3 +/- 0.7 MPa) ; UltraBandLok(5.9 +/- 0.8 MPa); ZincPhosphate(5.4+/-0.6 MPa) TransbondPlus Saliva contaminated(4.6+/-0.6MPa); TransbondPlus Sandblasted(3.4 +/- 0.4 MPa)
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Resin modified glass ionomer cement (RMGIC) and polyacid modified composite resin required significantly higher forces to deband in comparison with ZincPhosphate cement.
 Factory micro etching of the luting surface of stainless steel bands provide almost double the band retention compared with sandblasting of bands,when using PMCR as banding agent.
 The lower band strength with saliva contaminated bands suggest that moisture control is critical when using a Poly acid modified composite resin cement.
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GLASS POLYPHOSPHONATE GLASS POLYPHOSPHONATE CEMENT (DIAMOND)CEMENT (DIAMOND)
 J.R.Clark et al in EJO 2003 studied the effectiveness of a new glass polyphosphonate cement (Diamond) for orthodontic banding.
 The claimed advantages of glass poly phosphonate cement over conventional glass polyalkenoate cements are a rapid set,a high compressive strength,a low solubility and less unpleasant taste.
 They compared the cement with conventional glass polyalkenoate cement to determine invivo band failure rate along with an evaluation of taste of each cement and exvivo to assess the force to deband for each cement.
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They found no difference in the band failure rates of the two cements over the test period 0-3 and 3-6 months.
 However conventional glass polyalkenoate cement demonstrated higher force to deband than polyphosphonate cement.
 Majority of the patients preferred the taste of polyphosphonate cement and the result suggest that it could be used as an alternative cement for orthodontic bandingwww.indiandentalacademy.com
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RMGIC AND COMPOMER IN BANDINGRMGIC AND COMPOMER IN BANDING Millett et al in EJO 2003 compared mean shear peel bond strength
 and predominant site of bond failure of micro etched orthodontic bands cemented with Fuji Ortho LC,3M Multicure,Ultra Band Lok and conventional GIC-Ketac.Cem.
 Fuji Ortho LC is an encapsulated Resin modified glass ionomer cement containing a powder and liquid.
 Following trituration for 10 seconds the capsule is placed in a loading gun from which the cement is dispensed to the band fitting surface.
 A tri cure reaction is responsible for setting the cement. This comprises an acid base reaction of glass ionomer components,a
 free radical addition polymerisation reaction initiated by visible blue light and finally self curing of resin ionomer .
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3M Multicure is also an RMGIC but is supplied as seperate powder and liquid component.
 Following mixing an acid base reaction is initiated but setting is completed by light polymerisation and also by self curing mechanism.
 Ultra Band Lok is a single paste modified composite formed by combining a composite resin with glass ionomer particles.It is supplied in a sealed tube and hardens only through photopolymerisation.
 Though there was no significant difference in mean shear peel bond strength, the survival time of bands cemented with RMGIC and Ultra Band Lok was significantly longer than for bands cemented with Ketac.Cem.
 Predominant site of bond failure for bands cemented with FujiOrthoLC, UltraBandLok and Ketac.Cem was at enamel/cement interface whereas 3M Multicure failed predominantly at cement/band interface.
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RMGIC AND COMPOMER IN BANDINGRMGIC AND COMPOMER IN BANDING Millett et al in AJO 2003 compared the mean
 retentive strength of microetched orthodontic bands cemented with a modified composite (TransbondPlus), a resin modified glass ionomer cement(FujiOrthoLC)and a conventional glass ionomer cement (Ketac.Cem).
 Transbond Plus band adhesive(3M Unitek)is a single component modified composite(compomer) formed by combining a composite resin with glass ionomer particles.
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Filler has been replaced by an ion leachable aluminosilicate glass.It is supplied in a sealed capsule from which it is applied to the band fitting surface.
 It hardens only through photopolymerisation. Mean retentive strength of bands cemented with TransbondPlus was significantly less than that cemented with FujiOrtho and Ketac.Cem.
 The highest retentive strength was demonstrated by FujiOrthoLC.Also the mean survival time of the bands cemented with FujiOrthoLC was significantly longer than for bands cemented with Ketac.Cem but did not differ significantly with modified composite.
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CEMENTS IN BONDINGCEMENTS IN BONDING When used for bonding GIC requires no more etching
 other than cleaning with pumice and moderate drying with a cotton roll.
 The absolute dryness required for composites have been found to be unnecessary and even harmful for GIC bonding.
 It acts as a reservoir of fluoride ions preventing decalcification that occurs around brackets.Also it offers a longer working time.
 Light forces must be used first,because gelation continues and full bond strength is not reached for 24 hours.
 However, the bond strength of GIC to enamel(2 to 6 MPa) is approximately one-half that of Composite resin(5 to 25 MPa) bonding after etching.No enamel is damaged during debonding. www.indiandentalacademy.com
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Stephen et al in AJO 98 compared the shear bond strength of 3 resin modified GIC (Advance,Fuji Duet,FujiOrthoLC)used as bracket adhesive with a composite resin 24 hours and 30 days after bonding.
 Advance - Enamel surface was painted with primer,dried for 15 seconds with air and bracket bonded with mixed cement
 FujiDuet - Etching for 20 seconds with 10% polyacrylic acid and lightly dried and bonded.
 FujiOrthoLC - 1. Enamel etched for 20 seconds with 10% polyacrylic acid,lightly dried and bracket placed
 2. Non etched surface,dried and bracket placed They concluded that all cements had 24 hour and 30 days
 shear bond strength equivalent to composite resin, but FujiOrthoLC showed lower bond strength when compared to composite resin,when the enamel surface were not etched
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Cook in 1990,Fajen et al in 1990 and Rezk-Lega et al,found that bond strength of GIC is considerably less when compared to composite resin bonding agent.
 Studies by Vittorio et al in AJO 98 showed that shear bond strength of FujiOrthoLC is significantly enhanced by contaminating the enamel surface with water or saliva after conditioning with 10% polyacrylic acid.
 The non conditioned enamel surface when contaminated with water or saliva produced acceptable bond strengths.
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Compomers in BondingCompomers in Bonding Robert A.Miller in JCO 96 describes a compomer
 (Dyract Ortho) that consists of a radiopaque flourosilicate glass in a matrix of acid polymerisable monomers and other light cured polymers.
 It is dispersed in single unit 'no mix'capsules. The 'no mix' feature is made possible by an acid
 polymerisable monomer that cross links after exposure to light and cross links further after uptake from saliva.
 This saves time when bonding in difficult,wet fields,or with impacted canines or second molars.
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Although Dyract is self adhesive,it is most retentive to enamel when used after Prime&Bond, a light cured, single component direct bonding agent.
 Prime&Bond provides an active adhesion monomer that forms ionic interactions with the inorganic portions of the enamel.
 This yields a bond strength that is adequate for brackets and other attachments under wet conditions in most impaction cases.
 The impacted tooth is pumiced shortly after surgical exposure.
 Prime&Bond is applied followed by Dyract to bracket base and placed firmly to remove excess adhesive since this material is considerably viscous.
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Samir.E.Bishara et al in Angle 2001 compared the shear bond strength and bracket failure location of brackets bonded by one of the two protocols
 (a). 37% phosphoric acid with a composite adhesive(Transbond XT)
 (b). A non rinse conditioner(NRC)with a compomer adhesive(Dyract Flow)
 NRC etches enamel without further rinsing but needs to be air dried for 5 seconds.NRC contains organic acid(maleic acid) and monomers in an aqueous base
 Shear bond strength were • (a)10.4 +/-2.8 Range (6.4 to 19.1)• (b)1.7 +/- 0.9 Range (0.1 to 3.7)
 They showed that NRC/compomer adhesive had significantly lower shear bond strength than conventional composite adhesive system.www.indiandentalacademy.com
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D.T.Millett et al in Angle 2000 reports no significant difference in first failure time distribution for brackets bonded with either compomer(Dyract Ortho) or a no mix resin adhesive(Right On) with bracket failure rates of 17% and 20% respectively.Labial segment of teeth where brackets were bonded with compomer exhibited significantly less decalcification immediately after debond than those in which brackets were bonded with resin adhesive.
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RMGIC IN BONDINGRMGIC IN BONDING
 Kiroski & Madzarova in EJO 2000 investigated the tensile bond strength of
 Fuji Ortho LC ona. Non-etched enamel,moistened with water.b. Etched enamel moistened with water.c. Etched, moistened with saliva.d. Etched, moistened with human plasma.
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The etched surface produced a higher strength than non-etched surface.
 Contamination with human saliva resulted in a further increase in bond strength.
 Plasma contamination also produced higher strength.
 The enamel residue on debonding showed no residue on the teeth that were not etched and no adhesive on the brackets where the enamel was etched.
 This showed that Fuji Ortho LC regardless of enamel surface pretreatment provided adequate strength for bonding orthodontic brackets.
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Manuel Toledano et al in Angle 2003 evaluated the shear bond strength of stainless steel brackets when bonded with
 a. System One(Chemically cured composite resin) b. Light Bond(Light cured composite resin) c. FujiOrthoLC(light cured glass ionomer cement)
 used after 37% orthophosphoric acid etching d. Fuji OrthoLC without Orthophosphoric acid etching e. VivaglassCem(self curing glass ionomer cement ) Mean bond strengths of (a)13.71N/mm2 (b)6.91
 N/mm2 (c) 6.62 N/mm2 (d) 3.98 N/mm2 (e) 1.07 N/mm2
 Research articles have stated that at least 6.5 to 10 N/mm2 to be clinically acceptable.
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The fast initial set of RMGIC enables them to be less susceptible to dehydration.
 They prevent decalcification by fluoride ion release and by easier debonding and cleanup procedures, because GIC can adhere to nonetched enamel by physiochemical means,reducing the need for mechanical retention.
 They shows that the clinical use of RMGIC for direct bonding of orthodontic brackets,after orthophosphoric acid etching is strongly encouraged because the obtained bond strength were within the range of clinical use and RMGIC's are fluoride releasing materials that are able to stand wet conditions and enamel is less damaged after debracketing.
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SEP WITH RMGICSEP WITH RMGIC Rieko Yamada et al in Angle 2002 determined
 the shear bond strength of brackets bonded with one of four protocols
 (a) a composite resin adhesive used with 40% phosphoric acid
 (b) the same composite resin used with Megabond self etching primer(SEP)
 (c) a resin modified glass ionomer cement used with 10% polyacrylic acid enamel conditioner.
 (d) the same RMGIC used with Megabond SEP.
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Mean shear bond strengths were(a) 12.0 MPa Range (5.4 to 16.7)(b) 8.8 MPa Range (3.3 to 12.4)(c) 8.6 MPa Range (3.9 to 16.5)(d) 7.9 MPa Range (3.4 to 14.4)
 They showed that Megabond SEP gave almost the same shear bond strength as acid etching when used with RMGIC but gave a significantly lower shear bond strength when used with a composite resin adhesive.SEM observation revealed that SEP produced less dissolution of enamel surface than did phosphoric acid and polyacrylic acid etching.Hence SEP may be a candidate for bonding orthodontic brackets using the resin modified glass ionomer cements for minimising the amount of enamel loss.www.indiandentalacademy.com
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NEWER PRODUCTSNEWER PRODUCTS FUJI ORTHO BAND PASTE PAKFUJI ORTHO BAND PASTE PAK
 A new 2 paste resin-reinforced glass ionomer cement,FUJI ORTHO BAND PASTE PAK(GC Corporation,Tokyo)for the placement of orthodontic bands has been developed for easier handling.Akira Komori et al in AJO 2003 compared the fluoride release and uptake characteristics of this cement with a conventional resin reinforced glass ionomer cement (MultiCure), a polyacid modified composite resin (UltraBandLock) and a conventional glass ionomer cement(KetacCem) .
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Fuji Ortho Band (FOB) consists of 2 colored pastes The blue paste contains Fluoroaluminosilicate glass,Dimethacrylate and 2-
 Hydroxyethylmethacrylate(HEMA) The white paste contains Polyacrylic acid , Distilled water,Silicon dioxide and
 an initiator. The setting mechanism of FOB involves 2 reactions;an acid base
 reaction,similar to that of conventional glass ionomer cement and the chemical polymerisation of HEMA
 With FOB,the enamel surface of the tooth must first be pumiced with a prophy brush and rinsed thoroughly to remove plaque.The 2 pastes are then dispensed witha single action and mixed thoroughly for 10 seconds.The interior surface of the band is coated with the mixed paste;there should be no voids.
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The mixed paste should be smooth and not runny. Using a cold mixing slab will allow many bands to
 be cemented. The band is placed onto the tooth and pressed firmly at the
 occlusal edges with the finger pressure and a band seating instrument.
 Excess cement is removed at this time.Cement remaining on the tooth surface can be recognized easily by its blue color.The band should be left undisturbed for 3 minutes for initial curing.
 The study shows that in initial use FOB releases more fluoride than conventional glass ionomer cement,Resin reinforced glass ionomer cement,or poly acid modified composite resin.
 It also absorbs and releases more fluoride than resin reinforced glass ionomer cement or polyacid modified composite resin.FOB might be a good alternative to conventional products for cementing orthodontic bands.
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ORTHO CHOICE BAND RITEORTHO CHOICE BAND RITE
 Two paste resin ionomer band cement.Has both light cure and self cure options.
 Long working time. Dispense equal amount of
 Band Rite Part A (pale yellow thin paste) and Part B (gray paste)on a mixing pad and mix for 10 seconds.
 Mixing Ratio is 1:1
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The syringes and cap are color coded.Replace caps on the appropriate syringe.Place cements in band.It is not necessary to etch the tooth or roughen the band.
 Dual cure BandRite can be cured in several ways;
 Fully cure with a curing light for 40 seconds.
 Partially cure with a curing light for 20 seconds. BandRite will self cure completely in 5 minutes.
 BandRite will self cure in 8 minutes without the use of light
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ORTHO CHOICE TRIPLE CUREORTHO CHOICE TRIPLE CURE• Reinforced glass ionomer
 cement used for bands and brackets.
 It is in powder and liquid form.
 Works in wet field. Chemically bonds to enamel Etching increases bond
 strength. Light cure the adhesive for
 30 to 40 seconds. For band cementation
 etching the tooth or roughen the band is not necessary.
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PYTHON CROSSLINK LIGHT CURE BAND CEMENTPYTHON CROSSLINK LIGHT CURE BAND CEMENT
 Light activated CrossLink light cure adhesive is a compomer, no mix ,no mess cement,with flouride ion release conveniently packaged in syringes.
 Complete cure is accomplished with 30 seconds of light exposure.
 Cement is available in natural color or blue color.
 Blue color helps to see cement when cleaning excess residue after cementing bands.
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W.J.Cohen et al in AJO 2003 showed Python (TP Orthodontics) Assure (Reliance Orthodontic products) and FujiOrthoLC (GC America) had long term Fluoride release rates above the range of 0.65 to 1.3 μg F/cm2/day recommended by Rawls as sufficient to inhibit caries initiation in sound enamel near a resin based dental material.
 They also demonstrated a"burst effect" pattern of fluoride re release after exposure to 2% sodium fluoride gel.
 They reduce the rate of white spot formation to a considerable extent.
 The fluoride uptake and re release is probably due to the processes of surface adsorption and matrix diffusion of fluoride.
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CROSSLINK SINGLE PATIENT CAPLETSCROSSLINK SINGLE PATIENT CAPLETS CrossLink light cure band cement is no mix,no mess,single use
 dispensing caplets. Disposable squeeze caplet has an
 angled, tapered stem for excellent control when dispensing the paste.
 Cut the tip and dispense cement into bands.
 Fluoride ion releasing paste does notrequire sealant.
 Cure is accomplished with thirty seconds of light exposure. Cement is manufactured in natural colour or blue colour.
 Caplets are available in two sizes- large and small Large - 1.8 gm ; for 4 molar bands Small - 0.4 gm ; for one band
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Thank you
 For more details please visit
 www.indiandentalacademy.com
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