

    

        


        
        
                        
                
            
                    


        
            	
                    Gaurav Acharya
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            Dr. Gaurav Acharya PG Resident Department of Orthodontics & Dentofacial Orthopaedics Peoples Dental College and Hospital, Kathmandu Guide- Prof. Dr. Situ Lal Shrestha 1 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

90
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        Orthodontic archwires

                        Jul 18, 2015

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Health & Medicine
                            

                        


                                                    
                                Author:
                                Gaurav Acharya
                            

                        

                        

                                                    
                                Tags:
                                
                                    ultimate strength
orthodontic wire materials
piano wire
ligature wire
wire breaks
newer titanium alloys
beta titanium alloys
materials angle

                                

                            

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
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CONTENTS
 Introduction
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 Basic Properties
 Orthodontic archwires materials
 Precious metal
 Stainless steel
 Cobalt chromium alloys
 Ni Ti alloys2

Page 3
                        

CONTENTS
 Shape and size of different archwires
 Clinical Implication
 Latest Advancement
 Summary
 References
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INTRODUCTION
 Active components of fixed appliances.
 Bring about various tooth movements through the medium of brackets and buccal tubes.
 4
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HISTORY
 Noble metals such as Gold, Platinum, Iridium, Silver and their alloys were used.
 Had good corrosion resistance, and acceptable esthetics
 Lacked the flexibility and tensile strength needed
 5
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HISTORY CONTD..
 Angle introduced German silver into
 orthodontics. (1887)
 Use prevailed up to 2nd half of the 20th
 century.
 Some of the other materials Angle used were
 wood, rubber, vulcanite, piano wire and silk
 thread. 6
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HISTORY CONTD..
 In late 1930, stainless steel was introduced for appliance fabrication.
 Angle used stainless steel in his last year, as ligature wire.
 By 1950s stainless steel alloy was used by most of the orthodontist.
 7
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HISTORY CONTD..
 Cobalt chrome alloys used as a spring in the
 watches.
 In 1950s cobalt chromium alloys drawn into
 wires available for use in orthodontic appliances
 Marketed as Elgiloy.
 8

Page 9
                        

HISTORY CONTD..
 In 1970s, introduction of titanium alloys as
 orthodontic wire materials.
 Beta titanium alloys were developed around
 1980 by Charles J. Burstone, marketed as
 TMA (titanium-molybdenum alloy).
 9
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HISTORY CONTD..
 Recent advancement is the introduction of new materials like composites and fibre optics.
 10
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ELASTIC PROPERTIES
 • Elastic behavior defined in terms of stress
 strain response to an external load
 • Stress: Internal distribution of load
 • Strain: Internal distortion produced by the
 load
 11
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ELASTIC PROPERTIES CONTD..
 12
 STRESS
 ForceArea
 STRAIN
 Change in lengthOriginal length
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ELASTIC PROPERTIES CONTD..
 Proportional limit
 Point at which any permanent deformation is
 first observed
 13
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ELASTIC PROPERTIES CONTD..
 Yield strength
 • The point at which a deformation of 0.1%
 • Wire will not return to the original state after
 this.
 14
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ELASTIC PROPERTIES CONTD..
 Ultimate tensile strength
 The maximum load the wire can sustain
 15
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ELASTIC PROPERTIES CONTD..
 Failure Point
 The point at which the wire breaks.
 16
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ELASTIC PROPERTIES CONTD..
 Modulus of elasticity(E)-• Ratio between unit
 stress and unit strain
 • Measured by the slope of the elastic region.
 • Describe the relative stiffness or rigidity of the material
 17
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ELASTIC PROPERTIES CONTD..
 Stiffness
 • Proportional to the slope of the linear (or elastic) portion of the curve
 • More the vertical slope, the stiffer the wire
 18
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ELASTIC PROPERTIES CONTD..
 Range
 Distance that the wire will bend elastically before permanent deformation occurs.
 19
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ELASTIC PROPERTIES CONTD..
 Springback
 • Ability to undergo large deflections without
 permanent deformation.
 20
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ELASTIC PROPERTIES CONTD..
 Resilience
 • It represents the energy storage capacity of the
 wire
 • Area under the stress-strain curve out to the
 proportional limit.
 21
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ELASTIC PROPERTIES CONTD..
 Formability
 • Amount of permanent bending the wire will
 tolerate before it breaks or fails.
 • Area under the curve from yield point to the
 failure point.
 22
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ELASTIC PROPERTIES CONTD..
 Flexibility
 • A flexible material can undergo a large deformation (or large strain) with minimal force, within its elastic limit.
 • Max. flexibility = Proportional limit
 Modulus of elasticity
 23
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ELASTIC PROPERTIES CONTD..
 Toughness
 • Force required to fracture a material.
 • Measured as the total area under the stress – strain graph.
 24
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ELASTIC PROPERTIES CONTD..
 Brittleness
 • Considered to be the opposite of toughness.
 • A brittle material, is elastic, but cannot
 undergo plastic deformation.
 25
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ELASTIC PROPERTIES CONTD..
 Fatigue
 • Repeated cyclic stress of a magnitude below
 the fracture point of a wire can result in
 fracture.
 26
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ELASTIC PROPERTIES CONTD..
 Requirement of ideal orthodontic wires
 • High strength
 • Low stiffness
 • High range
 • High formability
 • Should be solderable and weldable so that hooks or stops can be attached to the wire.
 • Reasonable in cost
 27
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ELASTIC PROPERTIES CONTD..
 Effects of geometry of beams
 Cantilever beams
 • Beams supported on only one end.
 • Eg, spring used in the removable appliances like fingerspring
 Supported beams
 • Beams supported on both the ends.
 • Eg, Segment of archwire between two teeth
 28
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ELASTIC PROPERTIES CONTD..
 Effects of geometry of beams
 Cantilever beams
 29
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ELASTIC PROPERTIES CONTD..
 Effects of geometry of beams
 Supporting beams
 • Stronger
 • Less springy
 • Beam is rigidly attached on both end
 – Twice strong
 – One fourth springy
 30
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ARCHWIRE MATERIALS
 • Precious Metal Alloy
 • Stainless Steel
 • Cobalt- Chromium Alloy
 • Nickel Titanium Alloy
 • B- Titanium Alloy
 31
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ARCHWIRE MATERIALS
 PRECIOUS METAL
 • Used in the first half of twentieth centuary
 • Gold alloy with platinum, palladium, copper were
 used.
 32
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ARCHWIRE MATERIALS
 PRECIOUS METAL
 Advantages
 • High ductility
 • Inert nature and corrosion resistance - so did not
 form toxic products with saliva
 • Variable stiffness- by heat treatment
 • High resilience and
 • Ease of soldering 33
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ARCHWIRE MATERIALS
 PRECIOUS METAL
 Disadvantages
 • Elastic force delivery much less
 • Greater cost compared to other base metal wires
 • Have minimal use currently
 34
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ARCHWIRE MATERIALS CONTD..
 STAINLESS STEEL
 • Used for most orthodontic wires
 • Low cost
 • Excellent formability
 • Good mechanical properties
 • Can be soldered and welded for the fabrication
 of complex appliances
 35

Page 36
                        

ARCHWIRE MATERIALS CONTD..
 STAINLESS STEEL
 • Orthodontic wires are of the “18-8”
 austenitic type, containing approximately
 18% chromium and 8% nickel
 36
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ARCHWIRE MATERIALS CONTD..
 STAINLESS STEEL
 37
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ARCHWIRE MATERIALS CONTD..
 STAINLESS STEEL
 • Resistance to corrosion
 The chromium gets oxidized
 Impermeable, corrosion resistant layer.
 (passivation)
 38
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ARCHWIRE MATERIALS CONTD..
 STAINLESS STEEL
 Heated to 400-900 °C
 Chromium combines with carbon
 Chromium carbide.
 Corrosion resistance of steel is reduced.
 (Sensitization) 39
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ARCHWIRES MATERIALS CONTD..
 COBALT CHROMIUM ALLOY
 • Developed during the 1950s as Elgiloy
 • Originally used for watch springs
 • Composition:
 – Cobalt – 40-45%
 – Chromium – 15-22%
 – Nickel – for strength and ductility
 – Iron, molybdenum, tungsten and titanium to form stable
 carbides and enhance hardenability. 40
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ARCHWIRES MATERIALS CONTD..
 COBALT CHROMIUM ALLOY
 • Supplied in a softer form
 Shaping of wire done in softer form
 Heat treatment (500 0C)
 Wires get hardened
 (equivalent to SS) 41
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ARCHWIRES MATERIALS CONTD..
 COBALT CHROMIUM ALLOY
 • Disappeared by the end of 20th centuary
 • Additional cost
 • Extra set up for the heat treatment to obtain
 optimal properties
 42
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 • Useful during the initial orthodontic alignment.
 • Can apply a light force over a large range of
 activations.
 • Nitinol (Ni, nickel; Ti, titanium; NOL, Naval
 Ordnance Laboratory) – first Nickel Titanium
 alloy developed for space program
 43
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 • Shape memory
 • Superelasticity44
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 Shape memory
 • Ability of material to remember its original shape after being
 plastically deformed.
 Certain shape is set at an elevated temperature
 When the alloy is cooled it can be transitionally deformed
 Heated enough to regain the austenitic structure
 Origional shape is restored45
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 • Shape memory
 • Superelasticity
 46
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 Superelasticity
 • Reversible strain wire can withstand due to
 martensite- austenitic phase transition
 • Transition to martensitic in response to stress.
 47
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 Classification proposed by Kusy
 1. Martensitic Stablised
 – Show stable martensitic structure
 – No shape memory and superelasticity
 2. Martensitic Active/ Thermoactive
 – Increses in temperature change of Austenitic to
 Martensitic
 48
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ARCHWIRES MATERIALS CONTD..
 NICKEL TITANIUM ALLOYS
 Classification proposed by Kusy
 3. Austenitic Active
 – Show pseudoelastic behavior
 – Martensitic transformation is stress induced
 49
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ARCHWIRES MATERIALS CONTD..
 BETA- TITANIUM
 • In orthodontic use about two decades ago by
 Burstone and Goldberg
 • The commercial name for this wire is TMA, which
 represents “titanium-molybdenum alloy”
 50
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ARCHWIRES MATERIALS CONTD..
 BETA- TITANIUM
 • Offers a highly desirable combination of
 strength, springiness and formability.
 • Excellent choice for auxiliary springs and for
 intermediate and finishing archwires
 • Especially rectangular wires for the late stages
 of edgewise treatment51
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ARCHWIRES MATERIALS CONTD..
 52
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ARCHWIRES MATERIALS CONTD..
 53
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SIZE & SHAPE
 Based on cross section
 1. Round
 2. Square
 3. Rectangular
 4. Multistranded
 54
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SIZE & SHAPE CONTD..
 Shapes of arch wires
 Round wires
 • Initial and intermediate stages of treatment to correct
 crowding, level the arch, open a bite, and close
 spaces.
 Square or rectangular wires
 • Final stages of treatment to position the crown and
 root in the correct maxillary and mandibular
 relationship. 55
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SIZE & SHAPE CONTD..
 Wire Size
 • Specified in thousands of an inch
 Eg, .016 inch
 =16 mil
 16 mil → 16/4 = 04 → 0.4 mm
 40 mil → 40/4 = 10 → 1.0 mm
 56
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SIZE and SHAPE CONTD..
 57
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CLINICAL IMPLICATION
 PRINCIPLES IN THE CHOICE OF ARCHWIRES
 • Move freely within the brackets.
 • At least 2 mil clearance between the archwire
 and the bracket is needed
 • 4 mil clearance is desirable
 • Tightly fit rectangular, the position of the root
 apex could be affected, normally should be
 avoided. 58
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CLINICAL IMPLICATION CONTD..
 ARCHWIRE FABRICATION
 • Dental arch form varies among individuals
 • Basic principle - the patient's original arch
 form should be preserved
 59
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CLINICAL IMPLICATION CONTD..
 ARCHWIRE FABRICATION
 60
 Catenary Curve
 • Premolar-canine-incisor segment of the arch
 very nicely for most individuals
 • For all patients, the fit is not as good
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CLINICAL IMPLICATION CONTD..
 ARCHWIRE FABRICATION
 61
 Brader Arch Form
 • Based on a trifocal ellipse.
 • The anterior segment closely approximates
 the anterior segment of a catenary curve
 • Gradually constricts posteriorly
 • More closely approximate the normal position
 of the second and third molars.
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CLINICAL IMPLICATION CONTD..
 WIRE BENDING ROBERTS
 • Computer-controlled machine to shape the
 archwire as desired.
 • Reducing the amount of clinical time spent
 bending archwires
 62
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CLINICAL IMPLICATION CONTD..
 WIRE BENDING ROBERTS
 • In lingual orthodontics, the scanned casts
 needed for fabrication of custom bracket pads
 provide the data needed to generate computer-
 fabricated archwires
 63
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CLINICAL IMPLICATION CONTD..
 WIRE BENDING ROBERTS
 Suresmile technique
 • Uses the data acquired via intraoral scan to shape the
 finishing archwires.
 64
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CLINICAL IMPLICATION CONTD..
 WIRE BENDING ROBERTS
 Suresmile technique
 65
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CLINICAL IMPLICATION CONTD..
 WIRE BENDING ROBERTS
 Suresmile technique
 66
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LATEST ADVANCEMENT
 BRAIDED AND TWISTED WIRES
 • Very small diameter SS wire can be braided or
 twisted together
 • Comprised of five or seven wrapped around a central wire of same diameter.
 • Affords extreme flexibility and delivers extremely light forces
 67
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LATEST ADVANCEMENT CONTD..
 BRAIDED AND TWISTED WIRES
 • Available in both round and rectangular shape.
 • Different type
 Triple stranded – 3 wires twisted
 Coaxial – 5 wires wrapped around a
 core wire
 Braded – 8 strand rectangular wire.
 • Used at the beginning of the treatment to align
 labiolingually displaced or rotated anterior teeth.
 68
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LATEST ADVANCEMENT CONTD..
 Triangular Wire
 • Triangular in cross-section, .030 inch each side, with
 rounded edges.
 • In retainers and other removable orthodontic
 appliances.
 • Various types of clasps made of round wire usually
 cross the occlusion, creating interferences that can
 cause patient discomfort.
 69
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LATEST ADVANCEMENT CONTD..
 Triangular Wire
 • The round wire can act as a wedge to cause inter-
 proximal spacing, which can disrupt the occlusion,
 with a potentially adverse effect on long-term
 stability.
 • Comfort , periodontal health, and appliance stability
 70
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LATEST ADVANCEMENT CONTD..
 Supercable
 • Comprises seven individual strands that are
 woven together in a long, gentle spiral
 • Maximize flexibility and minimize force
 delivery.
 71
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LATEST ADVANCEMENT CONTD..
 Optiflex
 • Nonmetallic orthodontic arch
 • Got unique mechanical properties
 • Highly aesthetic appearance made of clear optical fiber.
 • It comprises of 3 layers.
 1. Silicon dioxide core
 2. Silicon resin middle layer
 3. Nylon outer layer 72
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LATEST ADVANCEMENT CONTD..
 Optiflex
 • A. Silicon dioxide core → provides the force for moving tooth.
 • B. Silicon resin middle layer → protects the core form moisture and
 adds strength.
 • C. Strain resistant nylon outer layer → that prevents damage to the
 wire and further increases strength.
 73
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LATEST ADVANCEMENT CONTD..
 Optiflex
 Advantages
 • Esthetic orthodontic archwire.
 • Stain resistant
 • Effective in moving teeth using light continuous force
 • Very flexible
 • Can be used with any bracket system
 74

Page 75
                        

LATEST ADVANCEMENT CONTD..
 Optiflex
 Precuations to be taken:
 • Should be tied into brackets with elastomeric ligatures.
 • Sharp bends should never be given.
 • Instruments with sharp edges, like the scalers etc should be
 avoided instead a gentle finger pressure is used to insert the
 archwire into the slot.
 75
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LATEST ADVANCEMENT CONTD..
 Marsenol
 • Tooth coloured nickel titanium wire .
 • Elastomeric poly tetra fluroethyl emulsion(ETE)
 coated nickel titanium.
 • Exhibits all the same working characteristics of
 an uncoated super elastic Nickel titanium wire.
 • The coating adheres, to wire and remains flexible
 76
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LATEST ADVANCEMENT CONTD..
 Clear polymer archwire
 • Archwires formed from clear polymers
 • Better esthetics because the wire can be clear or the
 same color as the teeth .
 • Physical properties that equal or exceed those of
 metal archwires
 • Developed using two different approaches—a
 formable and a nonformable alternative.77
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LATEST ADVANCEMENT CONTD..
 Clear polymer archwire
 Formable
 • Using a polyphenylene polymer.
 • Properties similar to small dimension beta-Ti wires
 and formability similar to stainless steel wires.
 Nonformable
 • a polymer resin matrix reinforced with glass fibers
 • A specially modified methacrylate resin serves as the
 polymer matrix material.78
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LATEST ADVANCEMENT CONTD..
 Clear polymer archwire
 • Available in round and rectangular cross-sections
 • Can be paired with esthetic pretorqued and
 preangulated brackets of the practitioner's choice.
 • Auxiliaries like rotating wedges or bracket
 repositioning can be used to treat simple cases
 without custom wires.
 • For more complex cases, a series of preformed
 custom wires are made using either digital images
 from scans of dental casts or intraoral scans.
 79
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LATEST ADVANCEMENT CONTD..
 Organic Polymer Wire Retainer
 (QCM)
 • Made from 1.6mm diameter round polytheline
 terephthalate.
 • Used for aesthetic maxillary retainers
 • This material can be bent with a plier, but will return
 to its original shape if it is not heat–treated for a few
 seconds at temperature less than 230°C(melting
 point). 80
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LATEST ADVANCEMENT CONTD..
 Organic Polymer Wire Retainer
 (QCM)
 • In prefabricating the QCM retainer wires, the anterior
 portion of the wire and the “wave” portion are heat-
 treated at about 150°C immediately after bending.
 • Patients who have worn aesthetic ceramic or plastic
 brackets during orthodontic treatment are likely to want
 aesthetic retainers after treatment.81
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LATEST ADVANCEMENT CONTD..
 Organic Polymer Wire Retainer (QCM)
 • The new aesthetics organic polymer is easy to
 fabricate and fit to the dental arch.
 • Easy to fabricate and fit to the dental arch.
 • It requires no special tools or instruments82
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LATEST ADVANCEMENT CONTD..
 Organic Polymer Wire Retainer(QCM)
 • It consists :
 – Anterior plastic part
 – A flat organic polymer wire with 10° labial torque is
 attached to 0.032” stainless steel posterior arms, each
 11cm long.
 • Plastic portion comes in three intercanine widths,
 with or without activating omega loops in the
 posterior arms.83
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LATEST ADVANCEMENT CONTD..
 Future of Orthodontic Archwires
 • Composite materials have
 been shown in the
 laboratory to have desirable
 properties.
 • Not yet come into clinical
 use.
 84
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Color stability and fluorescence of different orthodontic esthetic
 archwires by Dayanne Lopes da Silvaa ; Claudia Trindade
 Mattosb et al. published in Angle Orthodontist, Vol 83, No 1, 2013
 • To evaluate the color stability of six esthetic archwires at
 different time periods and their Fluorescence
 • Samples were evaluated after 7, 14, and 21 days of immersion in
 staining solution. Color measurements were performed by
 means of a spectrophotometer
 • All the esthetic archwires assessed showed noticeable color
 change after 21 days.
 85
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Galvanic Corrosion Behavior of Orthodontic Archwire Alloys
 Coupled to Bracket Alloys by Masahiro Iijimaa; Kazuhiko Endob
 et al. in Angle Orthodontist, Vol 76, No 4, 2006
 • The purpose of this study was to provide a quantitative
 assessment of galvanic corrosion behavior of orthodontic
 archwire alloys coupled to orthodontic bracket alloys in 0.9%
 NaCl solution
 • Two common bracket alloys, stainless steels and titanium, and
 four common wire alloys, nickel-titanium (NiTi) alloy, b-
 titanium (b-Ti) alloy, stainless steel, and cobalt-chromium-nickel
 alloy, were used.
 • CONCLUSIONS- Had little effect on galvanic corrosion
 behavior 86
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SUMMARY
 • It is important to know the properties of the archwires
 as it is widely used in orthodontics.
 • Proper handling of the material gives the best result.
 • Materials with excellent aesthetics and strength
 expected to replace metals in orthodontics in the near
 future
 87
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