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Triangular Cross Section

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

Safe Ended Tip

Kinematics

The branch of mechanics concerned
with the motion of objects




Motion:

v Rotary
v 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




Glide Path




M4 Reciprocating Handpiece

Especially Useful For:

v’ Establishing a glide path in calcifying
canals

v’ Establishing a glide path around
ledges and sharp curvatures

v’ Establishing a glide path around
separated instruments

Self adjusts to Intracanal
Torsional Stresses!

A Continuoous
Feedback Loop!

What's Good About
Adaptive Motion Technology?

v Increased Resistance to Cyclic Fatigue
v’ Better File Control -

v’ Significantly

v/ Maintains Canal Curvature

v’ More and Cutting

Metallurgy




Ground File

Austenite

Elastic vs. Plastic

Elastic Range Plastic Range

Yield Point

Shape Memory Permanent Breakage!!

Deformation

Ground File

Elastic vs. Plastic

Elastic Range Plastic Range

3K Yield Point

Shape Memory Permanent Breakage!!

Deformation




1.Superlas ooled
'under spec:

A Quantum Leap in File Design

The first and only file made with three unigue
proprietary processes for unsurpassed
strength and flexibility

1. R-phase heat treatment technology

+ Breaks less than ground files

B 9, Twisted design, not ground

+ Eliminates formation of micro-fractures

i 3. Advanced surface treatment

+Maintains file hardness and cutting edges
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Twisted Design

Ground File

TF is twisted to maintain grain structure

Elastic Vs. Plastic

Ground File

Elastic Range Plastic Range ;
e Yield Point

Twisted (TF) File

Elastic Range Plastic Range

Yield Point




TF =*“Teaching File”

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”

om*l:-

Corrosion of NiTi files after
immersion overnight
overnight in a warmed 5%
sodium hypochlorite
solution

Handle and File Shaft of Dissimilar

Cyclic fatigue testing
device consists of a main
frame mobile plastic
support allowing precise
and reproducible
placement of each
instrument inside the
artificial canal.

Gianluca Gambarini, DDS
University of Rome, La Sapienza
Rome, Italy

Data on file, Sybran Dental Specialies. inc. Data om Gambarinl G and Garala M
Univensily of Rome. Sapienza, Haly. 2008, Cyclic laligue and flexibilly festing.




Twisted File manufacturing process: Higher cyclical fatigue
(TF v ofile, K3 and M2)

An In Vitro Cydlic Fatigue Analysis of Different Endodontic
Nickel-Titanium Rotary Instruments

RESULTS
Conclusions: Under the conditions of this study, size
080.25 1F was sigrificantly mose resistant to fatigue
than the other 3 instrument systems produced with
the traditionsl g process. (I Endod

2012,38515-518)

Increased Flexibility

Up to 70% greater flexibility
compared to ground files

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.

Guidelines for Use

v’ Start off with simple cases
v Remember 3 primary concepts!

Rules of
Engagement

Glide Path




Glide Path
Pressure
Time

Glide Path

M4 Reciprocating Handpiece




Parency

D sndos p
Parzncy
Faillurs to Maintain Patsncy

~ Luss of apieal reference poing
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> vreaies obstructions und
deflections resulting in
alterniion of true eanal
Dentin pathway
Mud

Self adjusts to Intracanal
Torsional Stresses!

A Continuoous
Feedback Loop!

Rotary when you want it,
Reciprocation when you it!

The Science
Behind it!




Stronger

Twisted File manufacturing process: Higher cyclical fatig:
TF vs. ProFile, K ]

An In Vitro Cydic Fatigue Analysis of Different Endodontic
Nickel-Titanium Rotary Instruments

hilt
i
!
i

RESULTS

5
tEH

lusions: Under the conditions. of this study, size
06125 TF v sgibficantly move resistant 1o fatigue
than the other 3 instrument. systems produced with
the treditonsl  gri process. (I Endod

gy

I

Hi

201238515-518)

e
ikl
i

I

08 — Vol 38 Norer 4, Al 3013

Reciprocation Motion: Increase in cyclical fatigue life
5 reciprocation m n profile)

ik Resewch—lechmaion

Influence of Different Angles of Reciprocation on the Cyclic
Fatigue of Nickel-Titanium Endodontic Instruments

‘for comparison between different groups. Results: All
ting groups (groups 1-4) showed a signficant

S (continuous rotation) (P <

signdicantly higher in group 1, followed by group 2.
ignificant difference was. roups 3

3 4 (P = 251) Increaing the clockwse angie of

i e | SIS T IR

TF in W1/VDW reciprocating motor: Increase in cyclical fatigue

International Endodontic Journal [l

Cyelic fatigus analysis of twisted fils rotary NiTi
instrumants used in reciprocating motien

resulted In o sig-

Berclockwiie (CW/CCW) aind 30" OW/150° COW,

Adaptive Motion: Increase in cydlical fatigue life
(TF ws. ProTaper F2)

RESULTS

{bdiested that reciprocating watis
Bownd a significant increase (p<0,05) in the
fallure when compared to continueus
19

Less Debris
Extrusion




Reciprocation motion: Higher incidence of post operative pain due to apical debris

¥ mode vs. Recip(oc)

RESULTS,

The resuits are shown in Tabie 1 A sa
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Risk of Overinstrumention and Transportation with Single File Systems

canals —risk of over-instrumentation and trans

Effect of Canal Length and Curvature on Working Length
Alteration with WaveOne Reciprocating Files

05). Resalts: Refening to the inSal WL 24 of 32 Wave-
One Primary fles projected beyond the experimental
apical foramen {minimum-mazimum, 0.14-0.76 e
- ]

niden i 03amm|
10 —026 mim} was detected. The canal curvature signif-
icanty influcrded the WL variation (Fy = 3065, P < 001).

Motion comparison: Less apical debris extruded with TF-Adaptive vs.
(TF Adaptive vs. W1 Re c

RESULTS
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‘Publication pending

Maintenance of Original Canal Curvature

TF flexibilit ss risk of over-instrumentation and transporta
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Geometric Analysis of Root Canals Prepared by Four Rotary
NiTi Shaping Systems

2012:38-996-1000)
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Maintenance of Original Canal Curvature

TF flexibilit
(TF ws. K

Comparison of Canal Transportation and Changes in Canal
Curvature of Two Nickel-Titanium Rotary Instruments

[ e————

t1est. Results: TFrecorded satisticall sgnifiant lowes.

pes .99%) than
K3 group (P < .05). Conclusions: TF system produced
wan 2

o
inal canal to a greater degree than did the K3 system.
() Endod 2011:37:1290-1292)
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More Efficient and Uniform Cutting

File performance: TF cuts more uniformly and efficiently
(TF vs. PraTaper)

Bassc Besearca—ecaaaiony
Cutting Efficiency of Twisted versus Machined
Nickel Titanium Endodontic Files

(P> .05). Conchusions: The TF system was found to cut
dertin eficintly with more undorm cufing han Pro-
Taper system. () Enclod 2011; W:1-4)
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