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History

• First endodontic hand instrumenthas been developed by 
Edward Maynard. 

• In 1885 the Gates Gliddendrill were introduced.

• In 1889 William H. Rollins developed the first endodontic 
hand piecefor automated root canal preparation and used 
specially designed needles with a 360 degreerotation and 
100 R.P.M.limited speed to avoid instrument fracture. 
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History

• Oltramare in 1892 use a fine needles with a rectangular 
cross-section, mounted them into a dental hand pieceand 
were passively introduced into the root canal to the apical 
foramen then the rotation started.

• The Cursor filing contra-anglewas developed In 1928 by 
W&H (Burmoos, Austria) which combined rotational and 
verticalmotion of the file.
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History

• In 1958 W&H company start Marketing The Racer-hand 
piecein Europe and worked with a vertical file motion.

• Later in 1964 MicroMega (Besancon, France) start 
Marketing the Giromaticin Europe with a reciprocal90 
degree rotation.

• Endodontic handpieces such as the Endolift (Kerr, 
Karlsruhe, Germany) with a combined vertical and 90 
degree rotational motion and similar devices were 
marketed during this period.
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History

• A period of modified endodontic handpieces began with 
the introduction of the Canal Finder System(now 
distributed by S.E.T., Grobenzell, Germany) by Levy. The 
Canal Finder was the first endodontic handpiece with a 
partially flexible motion. The amplitude of the vertical file
motion depended on the rotary speedand the resistance of 
the file inside the root canal and changed into a 90 degree
rotational motion with increasing resistance. It was an 
attempt to make the root canal anatomy or at least the root 
canal diameter one main influencing factor on the behavior 
of the instrument inside the canal. 

Mechanical preparations for root canals: shaping goals, techniques and means, HU¨ LSMANN et al. , Endodontic Topics 2005, 10, 30–76



History

• The Excalibur handpiece (W&H) with laterally oscillating 
instruments or the had a major impact on canal 
preparation. 
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History
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History
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The Ni-Ti Systems

• Ni-Ti rotary instruments introduced later use a 360 degree 
rotation at low speed and thus utilize methods and 
mechanical principles described more than 100 years ago 
by Rollins. While hand instruments continue to be used, 
Ni-Ti rotary instruments and advanced preparation 
techniques offer new perspectives for root canal 
preparation that have the potential to avoid some of the 
major drawbacks of traditional instruments and devices.
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The Ni-Ti Systems
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Introduction of M-wire

• DENTSPLY in 2007Tulsa Dental Specialties introduce 
M-Wire NiTi through thermal-treatment process. The 
company claim that files utilizing M-Wire NiTi can feature 
deeper flutes and smaller core diameters that add to overall 
flexibility and still demonstrate a greater resistance to 

cyclic fatigue.

DENTSPLY  M-Wire website 



Introduction of M-wire

• 1835 Microstructures of M-Wire and Superelastic NiTi
Wires for Rotary Instruments 

C. BUIE1, W.A.T. CLARK1, W. BRANTLEY1, S. ALAPATI2, M. IIJIMA3, J. LIU1, and W.B. JOHNSON4,             
1Ohio State University, Columbus, USA, 2Medical University of South Carolina, Charleston, USA, 3Health Sciences 
University of Hokkaido, Japan, 4SportsWire LLC, Tulsa, OK, USA 

Rotary endodontic instruments fabricated from M-Wire have recently 
become commercially available (Dentsply Tulsa Dental). M-Wire is 
processed by a proprietary thermomechanical procedure that yields 
significantly improved mechanical properties compared to superelastic
(SE) NiTi wire that has been used to fabricate the instruments. At the 
recent 2008 AADR meeting, our group presented results of studies
using scanning transmission electron microscopy (Paper #101127),
Micro-X-ray diffraction (Paper #101192), and temperature-modulated 
differential scanning calorimetry(Paper #100962) to compare M-Wire



Introduction of M-wire

with conventional SE NiTi wire. Objective: Develop an etching procedure 
to reveal the microstructures of M-Wire and conventional SE Wire 
(Maillefer). 

Methods: Segments of sample wires of both NiTi alloys (provided by 
SportsWire LLC) were resin-mounted and polished with a sequence of 
abrasives following standard metallographic procedures. After 
preliminary experiments, an aqueous etchant containing hydrofluoric, 
nitric and acetic acids yielded high-quality microstructures. 
Photomicrographs were obtained with an optical microscope having
digital image capture capability. 



Introduction of M-wire

Results: M-Wire and SE wire had room-temperature microstructures consisting of 
colonies of lenticular features reminiscent of a martensite structure. While 
unambiguous phase identification of these features is not possible from 
microscopy solely, the features were much coarser for M-Wire compared to 
SE wire. Our previous Micro-XRD and TMDSC studies indicate that at room 
temperature SE wire has the austenite structure and M-Wire appears to be 
predominantly austenite with some martensite and R–phase. Conclusions: The 
microstructures of both M-Wire and SE wire show evidence of a pronounced 
martensite structure, which Micro-XRD and TMDSC analyses in our previous 
studies show has undergone phase transformation. The observed difference in 
mechanical properties for these two wires is consistent with their 
microstructures. These optical microscope photographs should correlate with 
features on the fracture surfaces of the two NiTi alloys for endodontic 
instruments, which will be reported in a separate study.



Twisted Files

• In 2008 SybronEndointroduced the Twisted Files. The 
company used R-Phase heattreatment technology, TF 
optimizes the strength and flexibility of NiTi, creating a 
highly durable and flexiblefile. TF cutting flutes are 
created by twisting the file, not grinding, eliminating micro 
fractures for greater strength.

SybronEndo website



The Ni-Ti thermally treated Systems

360 degree rotationR-Phase Ni-TiSybronEndoTwisted Files

360 degree rotationM-wireDentsplyGTX

Mode of actionMaterialManufactureSystem



New Development

• In 2007 Yaredintroduce Canal preparation using only one 
Ni-Ti rotary instrument as preliminary observations. While 
most of the attention were given by the endodontic 
community to the number of the instruments(using only 
one Ni-Ti rotary) but the major break through in this study 
were changing the mode of action of rotary Ni-Ti from 360 
degree rotation to reciprocation.

Canal preparation using only one Ni-Ti rotary instrument : preliminary observations, Ghassan Yared, IEJ 2007 



New Development

• In early 2011 Dentsply and VDW companies introduced 2 
new Ni-Ti systems (Wave-one & Reciproc) based on the 
observations of Yared study. 

• While the attention given to both systems as new systems ( 
which is not the case ) The major break through were using 
a new mode of action, multiple reciprocationmotion to 
complete 360 degree rotation.

Dentsply & VDW websites



New Mode of action with rotary files

M-Wire™

M-Wire™

Wave-One

Reciproc

Dentsply

VDW

Multiple reciprocation 
motion to complete 360 

degree rotation

Ni-TiProtaper F2 fileYared in 2007Reciprocation 
clockwise and anti-

clock wise

Material System UsedIntroduced ByMode of action



Mtwo Reciproc

Mtwo VS Reciproc (Is Reciproc a new file)

$ $$$

VDW website & products brochures 
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Mtwo Reciproc
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Mtwo 25 06 Reciproc R 25 Mtwo 30 04

Mtwo VS Reciproc (Is Reciproc a new file)
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Mtwo VS Reciproc (Is Reciproc a new file)

• The Mtwo rotary system has a 5 file designs:
1. Small pitchand more spiralfor the instruments sizes 

10/.04 & 15/.05 .
2. Progressive pitchfor sizes 20/.06 & 25/.06 .
3. Regressive or reduced taperto enlarge the apical third 

without unnecessary weakening of tooth structure for 
sizes 30/.05 , 35/.04 & 40/.04 .

4. A reduced cross sectioninstruments for sizes 40/.06 
& 50/.04.

5. Retreatment fileswith cutting tip size R15/.05 & 
R25/.05 .

VDW website & products brochures 



Mtwo VS Reciproc (Is Reciproc a new file)

• From the previous Mtwo rotary system designs the most 
identical one to the Reciproc system are :

Regressive or reduced taper instruments

Then Progressive pitch instruments



ProTaper Wave-One

ProTaper VS Wave-One (Is Wave-One a new file)

Safe Non 
Cutting Tip

Safe Non 
Cutting Tip

$ $$$

DENTSPLY website & products brochures 



ProTaper VS Wave-One (Is Wave-One a new 
file)

ProTaper Wave-One

Convexe : S1, S2, SX, F1, F2

Concave : F3, F4, F5

DENTSPLY website & products brochures 



• Developing new metallurgyfor automated instrumentation 
were one of the major break through in endodontic 
instrumentation.

• The endodontic instrumentation is about cleaning and 
shaping the canals  to tapered preparations with small 
apical diameter (schilder 1974) or less tapered but larger 
apical preparations, its of outmost importance to achive 
these goals regardless of instruments numberbut if these 
goals can be achived by a single file or reduced files 
numberwhy not.

Summary



• The most important break through nowadays in endodontic 
instrumentation is the incorporation of reciprocation mode 
of action alone or in combination with partial or 360 
degree rotation.

• Ni-Ti companies with active cutting blade Instruments 
designs (e.g. FlexMaster, Endosequance , Alpha File, 
RaCe ...etc) may attemp to develop a new metallurgy with 
reciprocation or reciprocation/rotation differnt angles and 
motion setting.

Summary



It’s the same Building 

Education is the way, Knowledge is the key                      dr_mzs@hotmail.com


