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ABSTRACT

AN EVALUATION OF ROTATIONAL STABILITY IN ENDODONTIC ELECTRONIC MOTORS

Se-Hee Park**, Hyun-Woo Seo?, Chan-Ui Hong?
'Department of Conservative Dentistry, *Department of Pediatric Dentistry, College of Dentistry, Gangneung-Wonju National
University, Wonju, Korea, ’Department of Conservative Dentistry, Plant Dental Hospital, Daejeon, Korea

The purpose of this study was to evaluate a rotational stability of endodontic electronic motors by com-
paring the changes of rotational speed, depending on the number of usages and with/without static load.
Twelve new endodontic electronic motors were used in this study. Non contact type digital tachometer was
used for measuring the rotational speed of handpiece. True RMS Multimeter was used for measuring the
voltages and the electric currents. All measurements were recorded every 10 seconds during 10 minutes
and repeated 9 times. Five repetition was done per each electronic motor. To statistical analysis, student
t-test, repeated measures and Scheffe’s post-hoc tests were performed. In the same motor group, there
was no significant difference in all measurements. In all groups, there was no significant difference in the
amount of rotational speed changes depending on the number of usages and with/without static load. In
the limitation of this study, the results showed that all kinds of endodontic electronic motors in this study
had an established rotational stability. Therefore they could be safely used in root canal treatment with a
reliable maintenance of rotational speed, regardless of the number of usages and with/without load. (J Kor
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Table 1. Motor preset values and measured item

Motor Preset

Measured Item

Reduction Actual Electric
rpm Torque Voltages
ratio rpm Currents
TECNIKA 1:16 300 320 g/cm \%
AEU-25 1:8 300 320 g/cm V
X-Smart P’ 1:16 300 3.0 N/cm \% Y v
X-Smart B! 1:16 300 3.0 N/cm \% \% \%
Endomate TC 1:16 312.5 3.0 N/ecm \ Vv Vv
' P: Power supplied from AC adapter
' B: Power supplied from rechargeable battery
A&z 242 S FAA TM-5000 (Line 145 st WAAE BY 9 2Y t2a s A
Seiki Co., Tokyo, Japan)< °|-83t] St ©f ok v E2 SHAL TM-50002 ¥HAEA 9} 5 cm9] 1+
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Figure 1. Diagram of measuring method.

a: Measurement of TECNIKA and AEU-25, under the
unloading condition.

b: Measurement of TECNIKA and AEU-25, under the
loading condition.

¢ Measurement of X-Smart and Endomate TC, under the
unloading condition.

d: Measurement of X-Smart and Endomate TC, under the

loading condition.
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Table 3. P-values in changes of rotational speed in
same kind of motors

Unload Load
TECNIKA 1.000 1.000
AEU-25 0.988 0.339
X-Smart P’ 0.473 0.085
X-Smart B'' 0.974 0.936
Endomate TC 0.994 0.388

' P: Power supplied from AC adapter
' B: Power supplied from Rechargeable battery
Repeated measure analysis, significantly different at p € 0.05.

Table 2. Mean values (+ standard deviation) of actual rotational speed

Load Unload Preset rpm
TECNIKA 285.66 = 0.76* 285.39 + 0.11° 300
AEU-25 302.32 + 0.04° 302.34 + 0.29 300
X-Smart P’ 276.49 £+ 0.90¢ 278.85 + 1.04° 300
X-Smart B'' 269.93 + 1.50° 274.93 £ 1.01¢ 300
Endomate TC 238.09 + 1.35° 244 4 + 1.90° 312.5

' P: Power supplied from AC adapter
" B: Power supplied from Rechargeable battery

Student t-test analysis, significantly different at p < 0.05.

The different letter means significant difference between groups.
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Figure 2. Actual rotational speed (rpm) of each electronic motors.

horizontal axis: The number of measuring times (X 10 seconds), vertical axis: Rotational speed (RPM).
a: Actual rotational speed of TECNIKA, under the unloading condition.

b: Actual rotational speed of TECNIKA, under the loading condition.

¢ Actual rotational speed of AEU-25, under the unloading condition.

d: Actual rotational speed of AEU-25, under the loading condition.

e Actual rotational speed of X-Smart (AC adapter), under the unloading condition.
f: Actual rotational speed of X-Smart (AC adapter), under the loading condition.

g' Actual rotational speed of X-Smart (Battery), under the unloading condition.

h: Actual rotational speed of X-Smart (Battery), under the loading condition.

it Actual rotational speed of Endomate TC, under the unloading condition.

j¢ Actual rotational speed of Endomate TC, under the loading condition.
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Figure 3. Actual DC voltage (V) depending on repeated using.

a' X-Smart (AC adapter) under the unloading condition.
b: X-Smart (AC adapter) under the loading condition.

¢ X-Smart (Battery) under the unloading condition.

d: X-Smart (Battery) under the loading condition.

e: Endomate TC under the unloading condition.

f: Endomate TC under the loading condition.
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Figure 4. Actual DC current (mA) depending on repeated using.

a' X-Smart (AC adapter) under the unloading condition.
b: X-Smart (AC adapter) under the loading condition.

¢ X-Smart (Battery) under the unloading condition.

d: X-Smart (Battery) under the loading condition.

e: Endomate TC under the unloading condition.

f: Endomate TC under the loading condition.
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Table 4. Comparison of voltages and currents depend-
ing on repeated using and with/without loading
Loading 5.0746°

X-Smart P’
DC Unloading 5.0877°
Voltages X-Smart B Loading 5.0221*
V) Unloading 5.0199°
Endomate TC  -0ading 2.6087
Unloading 2.6820°
X-Smart P! Loading ~ 33.7019°
DC Unloading 20.7078
Currents X-Smart B Loading 32.9500"
(mA) Unloading ~ 21.0474°

Loading 54.9576°
Unloading  34.7762°
' P: Power supplied from AC adapter
' B: Power supplied from Rechargeable battery
Repeated measure analysis, significantly different at p <
0.05.

The different letter means significant difference between
groups (p € 0.05).

Endomate TC
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Sanyo NC-MQRO03 (Sanyo Electric Co., Japan)= A}
g3ttt
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