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:RMO, 111

1.20mm

72.1% ~ 76.7

Dentaurum, IV

20mm
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(I TP,

(99.2g) 82%

73.0%



- vl -

I 0.44%
4.7%



(Heavea Brasiliensis) (isoprene)

polyurethane

) , prestretch
1,2,34)

D



Fiz, 1. Latex rubker kand Fiz, 2, Silicone rubker kand

1960 Barnhart®

(Fig. 1, 2).



2.1
3 (RMO Energy Pak®, Dentarum OIympiaR, TP Plain
Latex®) 1/4
. RMO 3.50z, Dentaurum TP
4.50z , 3.50z 4
(Table 1).
Takle 1, The srpecification of the used materials
Erand . .
Group Composition Size oz, Full
{company)
Flain Latex .
I Latex 144 4 Foz
(TP)
Ener Fak
II (Hii@]l Latex 1/4° 3,50z
1 i
1 FHpia Latex 144" 150z
(Dentaurum)
E i t
Iv FEermen Silicons 144" 350z
{JEFE)
2.2
2.2.1
1
2.2.1.1
25 15mm, 20mm, 30mm
300 . Force Digital force



gauge(IMADA, Japan)

0.7mm
2212
1
(15% 40x 15mm) 15mm, 20mm, 30mm
22+ 3 ) @7 )
Indiana pH 6.75 . 24
2.21.3
24 @7 )
(spectrophotometer, CM—-3500d, MINOLTA)
L", a", b" system
2.2.2
2221
Ethylene oxide gas 48
gas . 4g
culture 25ml

37 24
0.045 pore size membrane (Fig. 3) 20
MTT (Microrotiter Tetrazolium Test) (Fig. 4).
2222

(L-929, )

95% 5% . 5%

FBS Eagle's MEM . 7~10
5~7

(Fig. 5).



Fig, 3, Extraction from mibber bands

2223 MTT
96—well microtiter plate 1x 10*
10% FBS oa —MEM 37 24 ,
24
1,2 MTT
100 MTT 4

. MTT

=R

"

ANNEY

¥
o

"

kol
’
‘
’.
4

Fiz. 4, Prepared 965-well dish for Fiz. b
WTT

. Incukator for cell culture

, 50 DMSO(dimethyl sulfoxide)

formazan . 570nm light filter ELISA
reader(MRX, Dynatech lab)



2.2.3.

2.23.1

2.2.3.2
I (RMO) vV . 30

10

2.2.3.3

2.3

23.1

Paired t—test
ANOVA

2.3.2
Wilcox signed Rank test
Kruskal—-wallis test Tukey

Scheffe grouping



3.1

3.1.1
Takle 2, Initial force lewel by extension length
unit ¢ grarms
Estension 15mrn Zrnm 30rom
Force Force Force
Goup meants D meant 3.0, means D,
[ 761 £ G6 a1l £ 7.1 1596 £ 75
I1 1A £ 649 1151 £97 1663 + 104
I 99 + 3.8 1256 £ 59 185.0 £ 96
v B2l 32 822 47 1600 + 89
1l
20mm( ) (127.59) 98%(125.69)
I (99.29) 20%
115.1g o 85%
v 83%
(Table 2). v
30mm | 160g
v
(Fig. 6).



200
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5120
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4 16 18 20 2 24 2% 283 I R

Extension(mm)

Fig, 6, Graph of Initial force lewel
bv extension lensth,

3.1.2
1
(p<0.05) . (20mm) |
84.4% 1 87.1% 11 84.9% v 76%
(Table 3).
| 76.7%, Il 72.1%,

11 71.4% v 73.0% |

(Table 4). v

30mm 65.3%
(Fig. 7, 8)



Takle 3, Force degradation after 1 day (in air)
unit | =Zrams

Exntension 151 Z0mm 30mm

Femained force  Remained force Femained foice

Group mean = 3D mean = 5D, mean = 3D
I E49 £ R4 913272 1381 £ 83
II E7E8 £ 57 moz £ 70 1497 £ 648
I1I Y61 £ R 2 1066 £ 55 1613 = 116
IV 444 + 35 25 = B2 1069 = 73

Takle 4, Force degradation after | day (in saliva)
unit ¢ grams

Extension 15mim 20rmrm J0mm

Bermained force  Rermained force Remained force

Group mean + SD, mean + SD, mean + 5D,
I EEE + 35 833 + 39 1724 + B2
11 569 + 4 830 + 75 1765 + 11.1
111 B1E + 35 537 + 54 135.1% 52
IV 423 + 20 EOD + 25 1044 +52




| 7.7%
1l 13.5%
v 2%
m,
1804
o]
w)

Foroe()
8.8

—&— Initial force
804 —8— Air
—A— Saliva
604
40. T T T T T T T T T 1
4 16 18 20 2 24 26 283 D R
Extension(mm)
A, Group [
20
184
1604
1404
§120—
1004
o —l—ln?n‘alforoe
—o— Arr
o z —A— Saiva
e

14 16 18 20 2

T T T T T T
24 2% 28 D

Extesion(mm)

iz, Group I

R

1 15%

(Fig. 7, 8, 9).

—&— Inital force
—8— Air
—— Saiva

6 18 20 2

T T T T T
4 2% 28 0 R

Extension

E, Group II

—&— Initial force
—8— Air
—A— Saliva

14

B B8 D 2 % % B D B

Extension(mm)

D, Group IV

Fig. 7. Force—extension change for each group in air and artificial

saliva condition(after 1 day)
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A, Force desradation in air(®) E, Force degradation in artificial

saliva(®)
Fig. 8. Mean percentage equivalents of force change at extension rate in

air and artificial saliva condition(A : in air , B : in artificial saliva)
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Fig, 9 Discrepancy of remained
force(?:) between air and artificial
saliva condition for each brand



3.1.3

L, b
(AL") i 3.79, 11 3.74
W 0.29 (p<0.05). &b
11 0.79 v 0.31
(p<0.05). 1\
(Table 5).
1
(Fig. 10).
Takle &, Color change after 1 day
L* ¢ index of lizhtness
a, b ¢ index of color
o L ALt a A 3 AL’
Houp meants I, meants I, 2 meant= D,
Before  2609z0.16 . -0z31004 071004 ..
I 311 -0,12 0.6l
After 79214042 -0.12+0,05 1324019
Before 25411016 .. 001004 046008 ..
I1 3.7 0zl 0,7
After 9 164022 022008 1254013
Before 75 5Z10,15 . -0.0840.04 056007 .
111 3,79 009 058
After 79.31+0,38 oo1007 115017
Before 24 392007 .. -0.024005 003+0,04 .
IV 0,29 ooz 03l
after 75.19x0.18 -0.04007 034007

*P<f] 05, *=+F <0001

_12_



Fig. 10. Discoloration of rubber band

A: Silicone rubber band befor using
B: Silicone rubber band after using
C: Latex rubber band before using

D: Latex rubber band after using

3.2

Table 6. Observation degree for each day (n=8)
unit : 0.D.(5670nm)

Size 1" e ptise
Group | I 1 py  conkrel

1 oD, 0392 0265 0342 0394 0,355
day 3D, 0043 00EZF 0033 0028 0,025

7 oD, 0318 0263 0251 0,363 0,408
day 35D, a0l o0l 0021 0.02% 0,020

_13_



0.410 Megntive
control
0.380 ><
v
oD 0.350
0.320 [
0.290 .
[}
0.260 :
lday 2day
Fiz, 11. Change of toxicity for 2 davs
I i
(P<0.05). 1 v 1,1
v T
6). 2
2 AV I | | I 1
I
(Fig. 11).
3.3
3.3.1
1 3

- 14 -

(Table



3.3.2
Takle 7 . Percentage failure of rukber bands during
10 davs
MNumber
of total Fercentage .
(Fonp ) . Mean failure
failure failure
n=158)
11 Z 044 013
I 21 4.7% 14
11 0.44%
(Table 7). v
10 1.4 4. 7%
3.3.3
1
(Fig. 10).
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6)

1000%

7

Andreasen Bishara®

37
, Thomas ® latex band
Wongg), 10), 11)
37 polymeric thread
RMO Dentaurum
13%~15%
1 76%
73% 3%
Bell Walter™ 24 20%~24%
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24
55%~65%

24

Bell

RMO

Kanchana Godfrey?

30mm

20mm

wong®  Taloumis 1®

, Wong 9 37

11)

, 37

. Kanchana
32.6%
24

2,13)

RMO

RMO
82%

60mm

_1?_

Godfrey?

3

17%

13)

21.7%~24.3%

23.3%~28.6%

Bales ¥

30mm

20%



, Hershey Reynolds!®  ware!”

latex glove
18,19,20)
agar overlay . Agar overlay
(agar diffusion test)
(zone index)
0 5 . agar overlay
Ikarachi 2V
cell culture
agar overlay cell colony assay
Holmes
Gabriela 2@  cell colony assay

MTT

_13_
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formazan

TP

25%~40%

sulfur zinc oxide, age resistor

dithiocaborates

N—nitrosodibutylamin

. MTT

tetrazolium salt

Agar overlay

RMO

rubber hydrocarbon (cis—1,4 polyisoprene)

latex glove

28)

- 19

24 3%

25)

N—nitro—isopiperidine

26,27)

19)

22) silicone



29)

30)

mouth guard s,

Bishara Andreasen®?

33)

Huget polyurethanes

backbone

4.7%
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1 MTT
1. 20mm (99.29) 82%
2. 1
20mm 72.1%~76.7%
73%
3 2 v I I
4, 1 AL (A
[*D)
5. I 04432 mEsS LENHSICH ¥t A7)
E DEWMC e AR 47%8] mtEEs UEN ZEd 9 FHUHEE BHOH
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ABSTRACT

A study of the clinical, physical properties and cvtotoXicity

about the silicone rubber bands

Jung-Yul Cha
Department of Dentistry, The Graduvate School, ¥onsel University
(Directed by Associate Professor Chung-Ju Hwang, 0D5, FhD)

Orthedontic rubber bands are used to correct horizental and wertical problems
between lower and upper dentition fo estaklish proper occlusion, They are
alzo used to correct crosshite and midline discrepancy, Howewer, when rubber
bands made with natural rubker are worn intra-crally, due to the surface
weakness of the moecular structure, the saliva and bacteria penetration
causes expansion and discoloration, therebw decreasing the force, In order to
cvercome the abowe proklems, new mibker bands has been developed using
silicone, Siicone has exeellent durakdity intra-corally, and it is colorless and
odotless, After rubber bands were divided to four groupsigroup I ¢ TF, zroup
II @ BMD, group I : Dentawrum, group IV ¢ silicone rubber band) we
evaluated the physical and hiclogical properties of silicone mkbker hand,

Besults were as followed:

1. Initial force of silicone rubber band was 82% of product

instruction(99.2g) at 20mm extension length.

2. After 1 day remained force of the saliva condition was 72.1%~76.7%,
it was more greater than that of the air condition. And silicone rubber

band showed 73% at the saliva condition.

3. After 2 days group Il showed the highest cell toxicity, group IV and I



showed lowrer amount of cell toxicity compared to other group,

4, In all natural rubber bands, the color changed from initial yellow to
opaque white. However in silicone products the initial brightness(&4L") and
color@&k) were maintained after one day, showing color stability and

esthetics.

5. Group Il showed less than 0.44% chance of tearing during 3 weeks, while

silicone rubber bands showed 4.7%.

We could observe that silicone rubker bands showed biocompetikility  and
color  stability, especially stabdity of physical properties in artificial salival
condition, But in the aspect of physical characteristics silicone rubber hands
recuired reinforcermnent akout initial force and failure,

kev word ¢ Rubker kand, Force degradation, toxicity, elastomer
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