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Nickel Titanium Clinical Performance 
(2012) Depends on: three main factors :

1. Design
2. Metallurgy-Alloy/Manufacturing
3. Methods  of use

All of them are nowadays strictly inter-
connected, allowing manufacturers
more options for improvements.

Therefore ,since 2008, we must integrate
the analysis of different, specific files
designs with above-mentioned factors.

File Design

Triangular Cross Section Safe Ended Tip

Kinematics
The branch of mechanics concerned 

with the motion of objects
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Motion:
Rotary

Reciprocation

Rotary when you want it, 
Reciprocation when you need it!

Elements
Motor

I can count on one hand 
why this motor is great!

Elements Motor Elements Motor Elements Motor
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Glide Path
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M4 Reciprocating Handpiece

Establishing a glide path in calcifying 
canals
Establishing a glide path around 
ledges and  sharp curvatures
Establishing a glide path around 
separated instruments

Especially Useful For:

A Continuoous
Feedback Loop!

Self adjusts to Intracanal
Torsional Stresses!

Increased Resistance to Cyclic Fatigue
Better File Control - No “Suck Down”
Significantly Less Debris Extrusion
Maintains Original Canal Curvature
More Efficient and Uniform Cutting

What’s Good About
Adaptive Motion Technology?

Metallurgy
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Ground File

Austenite

Ground File

Elastic Range Plastic Range
Yield Point

Shape Memory Permanent
Deformation Breakage!!!

Elastic vs. Plastic

Elastic Range Plastic Range
Yield Point

Shape Memory Permanent
Deformation Breakage!!!

Elastic vs. Plastic
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1.Superlastic NiTi is heated and cooled 
under specific T and time intervals

2.The alloy is changed into a NON 
superlastic Niti (R-phase) 

3.Non superlastic NiTi is twisted
(maintaining the given shape)

4.Reverse heating and cooling process
to regain superlasticity properties

5.Finishing treatment (DEOX) that
preserve integrity of grain structure

and maintain sharp cutting edges

Twisted Design
Ground File

Elastic Vs. Plastic

Ground FileGround File

Elastic Range Plastic Range
Yield Point

Elastic Range Plastic Range
Yield Point

Twisted (TF) FileTwisted (TF) File
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TF unique behaviour : ( residual R-phase )
TF can show unique tendency to coil when the tip is 
blocked as a result of an improper clinical use. These 
findings should be considered as a “safety feature,” which 
absorbs stress and prevents failure, and inform the dentist 
where the problem is.

TF = “Teaching File” TF = “Teaching File”

Corrosion of NiTi files after 
immersion overnight 

overnight in a warmed 5% 
sodium hypochlorite 

solution

Handle and File Shaft of Dissimilar Metals TF in NaOCl

TF Resists Fracture
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Increased Cyclic Fatigue Resistance

Bending properties of nickel-titanium instruments: a comparative study. Gambarini G, 
Pongione G, Rizzo F, Testarelli L, Cavalleri G, Gerosa R. Department of Dental 
Sciences, La Sapienza University, Rome, Italy. Minerva Stomatol. 2008 Sep;57(9):393-8.

Data on file, Sybron Dental Specialties Inc. Data from Gambarini G and Garala M, 
University of Rome, La Sapienza, Italy. 2008. Cyclic fatigue and flexibility testing.

Increased Flexibility
Up to 70% greater flexibility 
compared to ground files

Start off with simple cases
Remember 3 primary concepts!

Guidelines for Use

Rules of
Engagement

Glide Path
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Glide Path
Pressure

Time

Glide Path

M4 Reciprocating Handpiece
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A Continuoous
Feedback Loop!

Self adjusts to Intracanal
Torsional Stresses!

Rotary when you want it, 
Reciprocation when you need it!

The Science
Behind it!
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Stronger

Increased Cyclic Fatigue Resistance Increased Cyclic Fatigue Resistance

Increased Cyclic Fatigue Resistance Increased Cyclic Fatigue Resistance

Less Debris
Extrusion
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Less Debris Extrusion Less Debris Extrusion

Maintain
Original
Anatomy

Risk of Overinstrumention and Transportation with Single File SystemsRisk of Overinstrumention and Transportation with Single File Systems Maintenance of Original Canal CurvatureMaintenance of Original Canal Curvature Maintenance of Original Canal CurvatureMaintenance of Original Canal Curvature
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More Efficient and Uniform CuttingMore Efficient and Uniform Cutting


