©
2012 2014

Development of a Device for Analyzing Dynamic Characteristics of Root Canal
Preparation

Niwano, Kazuaki

2,500,000

(watch
-winding motion)

During the grant period, (1) A computer aided system was developed for recording
of torque and force exerted during root canal preparation in vitro. In the system, sampled data are
displayed as a torque-force curve on a Cartesian coordinate system in real—time.%Z) It was revealed that
operators were able to change their manipulating torque and force with visual information displayed on
the computer monitor. (3) A novel procedure based on re%ular expressions was developed for extracting a
particular manipulation pattern (watch-winding motion) from torque-force records.
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1) 350QStrain Gage (KFG-2-350-C1-23: Kyowa Electronic Instruments)
2) Instrumentation Amp (LT1167CNS8: Linear Technology)
3) Op Amp (OPA277: Burr-Brown)

4) 12-Bit A/D Converter ~ (LTC1298CNS8: Linear Technology)
5) 10.0V Voltage reference (ADROIBRZ: Analog Devises)

6) 5.0V Voltage reference  (ADR02BRZ: Analog Devises) . 6
7) Digital Isolator (ADuM1401CRWZ: Analog Devises)
8) 32-bit Microcontroller ~ (LPC2388: NXP Semiconductors) 1 2

1

10

( PC) 2 Gates-Glidden bur #2

4 13mm

(S8,

PC )

- , K-file
Windows XP (Microsoft,USA) Linux 40

Fedra 17 (Fedra Project) ,

- watch-winding motion

Connect to model block

Front view l
- U U - $0mm

watch-winding motion 20

350 ohm y
Strain gage
Upper view
iy —_
(mom[] | Jom
1

50 mm

6 () 5

(2) - ’
1 Wilcoxon
(GNU R Version 2.13.0)




(@), (b);

()

| {Force(UParea) |

Torque (CW area) |

eyl

A

Bl e

6000 7
(11200 sec)

Iy

M\Awu\r«ﬂl\

| Torque (C'CW area) |7

J Force (DOWN area) |

@)
(b)

(a) ()
S s
! PO ot . o, \.: ,,,,, ‘} ,,,,,,,,,,
ﬁ’ L b .
a %
.
.
:
. d c_s
n.. - e /1“‘“’
.-0-0- . . ’4'
(d)
Sy
4 L

45 ,
10 1

, , 2000

5 () aw )
)
10
1 (c)
VT, VF
{ .0 } ,
9 (
{S0,S ,...,Sse}
(VT,
VF 0 )
9
S, s, f S, S, ) S,

{VT=0 A VF>0} {VT>0 A VF>0} {VT>0 A VF=0} {VT>0 A VF<0} {VT=0 A VF<0}

SO Ss S7 ) SG

{VT=0 A\ VF=0} {VT<0 A VF>0} {VT<0 A VF=0} {VT<0 A VF<0}

S

S
S

Sl-S8

VT >0

3 (ccw DOWN)

4 (cw DOWN)
VT<O0 4

WWM




[JKL]+[BCD]+
[FGH]+[NOP]+
)

( 10

upP

(count)
2000

1500
1000

500
[
0 —
frame (+)

11

frame (-)

* p<0.01 Wilcoxon signed-rank test : N=10

b { [JKL]+[BCD]+

| [FGH]+[NOP+

10. 45 watch-winding

motion 2

, 2
GCC4.7.2
Perl v5.14.3

Spearman

GNU R version 2.15.1

(4)

(N=2000) O 19.8%
25.2 79.6%

11

(P < 0.01)
12

(a)

CCw

DOWN
12
@ (b)

389 1993,
501 1701

(p =0.37)

p =0.32

13

(count)
2000

1500
NA 1000
500 . .

0
0 500 1000
NP

13.

NA:
NP

1500

2000
(count)

2




(5)

Watch-winding motion
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(1) arm-none-eabi-gcc (Sourcery G++ Lite
200992-68) 4.4.1

(2) OpenOCD v0.4.0

(3) ARM-Projects: GPI10, UART and interrupt
example for the NXP LPC2378, NXP LPC2368
and other NXP LPC23xx/24xx devices

(4) Borland C++ 5.5.1 for Win32

(5) BCC Developer 1.2.21

(6) Dx Library for Borland C++ (ver3.04b)
(7) EAGLE Version 5.6.0 for Windows Light
Edition

(8) GNU R Version 2.13.0
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(1) Fedora 17

(2) GCC version 4.7.2

(3) Perl v5.14.3

(4) GNU Emacs version 24.1.1
(5) GNU R version 2.15.1

(6) LibreOffice 3.5.7.2

(7) SDL version 1.2
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