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250 KHN©] 31 B 7|4 66.9 GPa ] o} W2+ (300 - 340
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% CRI10014)< Hro} 2 A & of] AF-8-5151

TH| g et TR = A of AAA] ALY & =R 23l
2| 3}-& ¢ 2 (Jet Tooth Shade Powder, Lang dental manufacturing
Co., Wheeling, IL, USA)-S- 0] &3} XS 1emX 1 emx 1 ecm A}
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CholohEE M FH5H Ah§ A=) 2 NSK TiMax
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AG600L (Nakanishi Inc., Tokyo, Japan) = 2| tf] 3] 2 <= &= = 440,000 ipm
o], 4= 50 mlmin©] 1 T

Ao AFE-H tolol2E W= T A de] A8s =
47N B|AL A F O 2 (Table 1), 2] o} P A& 91 ¢k of 2] 9] tho]
obZ = 1] F Aot MR -] Ko} PAJA] F & AHE-F = round-
end-tapered cylinder type ©] % T} (Fig. 1).

AR A6 AL 3 31 ol oHE= uliz oo} EE ¢
ko] =.7]of| whi} fine, medium} coarse grit©. 2 T-E-E 4= 9l o1,
ISO 7ol uheh 247p g, oA, Z12] 5 =54 © 2 color
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o] YA} A7) = 2frte] Afo] S Kol i AT

BA}S] 734180 114 = &rataL Avkar & 4, coarse grit Tho]
ot W9 izt A7|E NSt YA = ke, AALS]
coarse grit Tho] o} = 1] €] 73~ 125 pm, CAF2] coarse grit Tho] o=
= He] 79105 120/am, DAV comsegit Fo o - vl ] 75
125-150 pm 2 Tho]op2 & W o] Y=} A7 5 F7HstaL AU

Coarse grit Tho] o2 & H] = Ti-Max A600L 3l & 3] »~of] Z2}3}
of 17 2] &t o) et T-A| el X|of 3/ 2 skt
WA, et SR 9 o Ao 7] 6 mm F2] Y
o) FATH} 4GP Ao} FHE 3 /10| F g B,
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SH P29 oA 100 g2 FAE 7 Y=F 7 2o} FA
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Table 1. Characteristics of diamond burs; information produced by manufacturers

Code  Diamond burs Grit Manufacturer
A 878K 108 Coarse (125 um) Komet, Lemgo, Germany
B C102R Coarse (unknown) Shofu, Kyoto, Japan
C 770.10C  Coarse (105 - 120 #m)  Premier, Plymouth meeting,
PA, USA
D TR-13C  Coarse (125 - 150 m) Mani, Tochigi, Japan

Fig. 1. Coarse-grit diamond burs. A: 878K 108, B: C102R, C: 770.10C, D:
TR-13C.
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(Scotch™, 3M, St. Paul, MN, USA) 2 n}-2-El 5} Sn| 7 Hz-&
gt FHE ST kR E Sefol = | tholol=E Y
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£ #2E F de 7IE & At ARl AHEH thololE
E HE Fgolud 1sl] A oo’ o2 133 Al 8t
of ]o} AA|A] A st Al gk M YALE A AT EA
N3-S 53 28 A7 2 3 54 FEA] dAyst 5= )
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Tz ¢ o] A FAF A nr] 7 (Confocal laser scanning microscope,
LSM 5 PASCAL, Carl Zeiss, Germany) 2.2 ' # 21 7] & =74 &}
%131, A} 2} @ ) 73 (Scanning electron microscope, Hitachi S-4700,
Japan) © 2 %W 545 ¥t
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] 5418 tholoh vl Al 25lzke] $44 & v malgieh A}
29 B & 71382 PASW 18 (SPSS Inc,, Chicago, IL, USA)S] T}
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1. 2H HET|
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A coarse gt To] o} &= wle] ER A7) 3k (S o] 4, 2,
3 A 291014 24351k (Fig.2)

Table 2. Surface roughness (¢m) of A coarse grit diamond bur

AL coarse grit Tho] o= E W O] 7 -9- X| o} & AFA]| 514 92
22 x| o} /8 & A AT Alol ol A BAA o= Folgh
W AR 3] FAE BEE 5 )5 (P=.049) (Table 2).

ul ¥ coarse grit Tho] o2 = W o] A A A& L3} b
w3l7| 93] thololE= W e A, &, oF F-$ el 4] S7g 3 Sagk
= T oAt Coarse grit Tho] o2 = W 9] AL, 5, oF -9 o] A]
=73 SaghS F33 ghe tlZRoll A 52.93 pm, A HT 12
4832 pm, 4 T 2= 46.79 pam, A 7 32 4506 pam, 18] 1 A E
T4 4343 pm 0.2 e th 2T 2k A T 1 Afe] ol A 7P
Z 32U A7 g FAE B

BA}9] coarse grit Tho]ol 2= WO = th 273 AT AL
ol FAA LR frejet ¥ AAY| ke Aol & HET &
2191t} (P=003) (Table 3).

Coarse grit Tho] o} 2= W 9] A}, =, 3} -9 e[ A 54 ¢ Sagh=
3 T 2ol A 5068 pam, A T 12 45,62 pam, A 9 - 2
= 4441 pam, A S 7 384410 pm, 18] 1A E T 4 4246 pm O,
2 VFERL} AAL] coarse grit Tho] of = 1 9} H] 523 2 A2
7] W3S B

CA}E] coarse grit Tho| o2& B o M & th &2} A&7 A}
olof] BAHCZ Folgt T AAY| gk Aol 7} AT (P=
.002) (Table 4).

Coarse grit Tho] o} 2= W 9] 4}, 7, 31 F-9 ol A 574 g Sagh=
33 B2 ol A 5802 pam, A A 1 5553 pm, A 2
=522 pm, A & 32 4826 pm, T17) 11 A E T 4= 4536 am O
2 Uehth CA A -t 272t A E T 1,2,3, 18] a1 4 Aol
o 7P gk 3 AR HAE B

n}2L7EA] 2 DAFE] coarse grit Tho] o} = vl A o) 23}
AZ T Abolof] W AA7] ke Aol = A C= fol5t3d
T} (P=.003) (Table 5).

Coarse grit Tho] o} 2= W 9] 7}, =, 3} F-9 ol A 57 3 Sagh=
o3k gk i el A 5011 pm, A T 124673 pm, A 2
L4546 4, 2 B - 38 4258 pam, T12) 1 A 8 4= 41.80 pm O 2
UERL AAL BALS] Thol o} 2 = 1 o} H] 525t A v}E B9 th

Z} coarse grit Tho] o2 = W 5+t Z2tol| A 1 AR 7|71 7}

Table 4. Surface roughness (#m) of C coarse grit diamond bur

Control Test 1 Test 2 Test 3 Test 4 Control Test 1 Test2 Test 3 Test 4
Upper 18.81 18.04 15.67 16.11 14.56 Upper 18.36 17.10 17.21 15.96 15.35
Middle 16.65 15.21 16.03 15.52 14.69 Middle 19.44 18.73 17.35 14.86 14.38
Bottom 1747 15.07 15.09 1343 14.18 Bottom 20.22 19.70 17.66 1744 15.63

Table 3. Surface roughness (#m) of B coarse grit diamond bur

Table 5. Surface roughness (#m) of D coarse grit diamond bur

Control Test 1 Test 2 Test 3 Test4 Control Test 1 Test2 Test 3 Test4

Upper 16.84 15.48 13.67 14.67 13.58 Upper 16.41 16.20 15.60 15.07 13.59
Middle 17.01 14.66 15.56 14.71 15.13 Middle 15.92 15.13 14.87 13.92 14.49
Bottom 16.83 15.48 15.18 14.72 13.75 Bottom 17.78 15.40 14.99 13.59 13.72
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3 air-turbine CIO[O}2E B2 HAL Zajof st AHH ol

AL CALE] coarse grit Tho| o} 2= 2 58.02 smSR,
AHE-El BLE coarse grit Tho| o} & Bl of| A T 2

#4250 - 60 pm H 91 & RN o A|ZAPH = oF
Aot BT A% )] ke BAth

JEA
o
2,

& 19 jo o
Lo 2o
%

2. =AY 0 AHEY| 2ot dn

AR zAPEE B9 ALY R B2 FE | @HGE ), C
Abel comse it ol o2 17} el 2ol A A EE 4744 714
2 E9 A87] 488 JERAQIA R, 2 A2} Afolo] %7
%0, )% Afo] &= o] ] Shtch (Table6)

3. MIE=AMH M

A} A7 w173 (SEM) Aol A ThelobE s el R
9 2 FE BAE 5 A0, BRI G T conrse
git TholohEE 9] - Aol 24 giskot, tholoh
= 9] el gl Qo1 Aol & BAE % A Fig 2.

Table 6. Comparison of Surface roughness decrease (t-test)
P value
B 0.69
C 0.44
D 0.73
-C 0.73
D
D

0.83
0.33

Fig. 2. Confocal laser scanning microscope image.

Lk

2|7 R A A AHE-E| = Tho] o E W= Fhato] = 1 9}
A Aot A FAR 7R B A5 g elA de
AHEE 3 AT

tholoH2 = W o] AAl & tof #gt A= AFAkbc 247

EdFiH A dEdT 2HE BYon, X4 3] d A
Ab 7]152] HAL Aot Isto] AME = A5 o 7HA]
7} ek H 2 o] Ao A T2 AH-E & Al E= Macor T,
o] A& X|ote] WA A% gl g A7} vl Sste] X|o}
A S HAVS=H T2 AFR-E 31 91T Macor9} 728 x| o} tf
A BT AHE = ol AokE AHEE ) WA Bk o
A E Wi, d & 0, AAX & AHEsHH WAz
7ot el zpo|, e o] e B, =39] £1F (convex)

. e, ’ . - b /) 0k

Fig. 3. SEM photomicrographs of coarse grit diamond bur at X 100 magnifica-
tion. A: before use of A diamond bur, B: after four times of A diamond bur, C: before
use of B diamond bur, D: after 4 use of B diamond bur, E: before use of C diamond
bur, F: after 4 use of C diamond bur, G: before use of D diamond bur, H: after 4

use of D diamond bur.
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€ @7l AEE d7AE2 Aot
87d (isotropic) ?1& A 25 L HH, LI
theol Ao =M A A3te] B S FAst A} 5
E]_.IO
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Yol Aok dubd oz 2hal ] 4, 7H]l Al

A
SHAE), AR A7 o, 5 AR BHIA)] =F A
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= A 0= 50 gol| M 150 g ol $ATt.”

Ao} GAA] 2| 2o AP} trolo R E B ol ZhshE =
At Aol A B ol Bt 312 50 gl A 150 g g =] 4 9]
= Uehfil o, A et 422 100 g g == A2 oo

Siegel &2 W=7 utrhe] 2|2 etoll A x|of FGA] AL
5= AHE = X8 ¥ E AN A3, AAREA QL X|of A
A A] (gross tooth reduction) Y A A T2 e F2
medium grit Tho] o} 2= HE M gttty gk ki, i W
E I M = F 2 coarse git TFo] o2 = W 2 AL 513
1=

Cho]oRt= Bl = ISO 77 of] wheh g4, shhd), 520 =2
color codingo] ¥ o] 9l om, tholopZ = izte] A7]= 72t
fine, medium, coarse grit©] . o] &7l 4] coarse grit Tho] opZ = H
o] 9 AA7IE B9 A, 5, kAl F-91olA S ool F-35)
VA3, B H g 2 ARV S BYloH, ol 7} A 23]
ARl A ISO g ol BHA Al 2 A4t 3 B ditta & < 3
t}
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StE ntRE tololZ = Bl S A& AHE o) 7P e A
= & 5 ST g, thojol = WS ALE-Bhel] whet A 7o
AHEE BE TololEE WA AR o o9 e
UERH -
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APE 2 H w3 A s BE A Z3| AN BAA o
Aol & HolA| ot 54 AL AT -4
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£ tho]ob = Ho] 4 50-60/m ¥ 912 Bk o] 9]
MR ol ol BE WE ALE F SEMOE #3232
A

o] A7 2h= Tl A ek Janoa®] A7 1973 o] o] {21 A 0.
AT ol BT AR A SISO ol o 2|7
A 717e] AASE o] 58 x5 Holole= ME AL
AT Aebe ol glnt.

1, Siegel -5-& ol o2 = M & AHE-grol] et toj o2 =
Hel mhesEdAstel A g &o] ghas e A o] Lol A
of A 2 Qlel Wzt dopd Fo] Ao} A2 HAEol
tholohE = w o] it Atelol] S g 0w At B8] 4P
= PR SRl Th 3 259k Al & Bl vl At =
PN e o Aot AxA HAwS B AAT
FElonz Al o 23 skl

o oo fii 1o & 10 oo

M
T

Coarse grit Tho| o2 = W o] A2+ 215 v walr| 9]l 407}
of A et -] el 100 g9 3l A -8-ste] X|o} &
18- 3} T} Coarse grit Tho] o} 2 = v & 717} 47] 2] x| o} & A]
< 3] coarse grit Tho] o2 = W 9 mpRL oF kS 32 Elo] A
FALEn Ao g AFeY T, TH FHE FA A A
(SEM)C.2 #asto] th3-7 22 A& ATk

1. X0} &2 of] W2 coarse grit Tho] o} 2= W o] T A2 7]

# (Sa)y& vl g A 7} x| o} FAJnit} BAAH 02 F-9]
gk afo] & Hof, g Aol A thololEE W E I Sl
o] /g AH&-3t A% A ARV 7} haE o] AAt g gol 7F

29 4 9k

2. Coarse grit Tho] o= ¥ ©] Ao wh2 7} A 23] AP T
ojolEE W] R E o] & H|w g A FAXCE
el gt apo] & KolA| &Sk, ol & 7 Al xS Al A
ISO 7% ol whe} thololzt & Ao =a A% e
FA Y] AlFo] Al A= 3 e A e E Bl

3. Coarse grit Tho] o2 = ¥ o] EH 545 SEMO 2 #H2et
A} ) Z7 test 42 H| wA] Tho] o2& H] 9 A}e] mlR
E #HEE 5 A9lh
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An experimental study of cutting efficiency of air-driven diamond burs on human tooth

Jin-Sun Hong, DDS, In-Sung Yeo, DDS, MSD, PhD, Sung-Hun Kim, DDS, PhD,
Jai-Bong Lee, DDS, MSD, PhD, Jung-Suk Han, DDS, MS, PhD, Jae-Ho Yang*, DDS, MSD, PhD
Department of Prosthodontics, School of Dentistry, Seoul National University, Seoul, Korea

Purpose: The purpose of this study was to investigate the cutting efficiency of coarse grit diamond burs with air-turbine handpiece on natural tooth. Materials and methods:
Four groups of coarse grit diamond bur were selected: Komet (A), Shofu (B), Premier (C), and Mani (D). The extracted maxillary central incisors were used, and ten cuts were
made on each specimen, using the rotary diamond burs. The surface of each bur was measured at the upper, middle, and bottom of the bur with confocal laser scanning
microscope and imaged with SEM. The data were analyzed with one-way ANOVA and t-test at the significance level of 0.05. Results: The surface roughness was measured.
At the A diamond bur, the Sa values were 52.93 ¢m, 48.32 pm, 46.79 m, 45.06 p#m, and 43.43 pm for control, test 1, 2, 3, and 4 respectively. The Sa values were 50.68 ¢m,
45.62 pm, 4441 pm, 44.10 pm, and 42.46 pm for B diamond bur, 58.02 #m, 55.53 pam, 52.22 pm, 48.26 pm, and 45.36 #m for C diamond bur, and 50.11 pm, 46.73 pm, 45.46 pm,
42.58 pm, and 41.80 #m for D diamond bur. Surface roughness after each bur use showed significant changes, but no significant difference was found in surface roughness
change between bur systems. Conclusions: Surface roughness in the same bur system showed significant differences after each tooth preparation. However no statistical-
ly significant differences were found in surface roughness between bur systems. The SEM images between control and test 4 showed the abraded particles. (J Korean Acad
Prosthodont 2011;49:1-7)
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