A

MNOls S NSE

CHRILAAL 2003 - 33(5) : 371-80

2 ATE A9 FADTRAL A BE B4 g9l I Bokstel, o5 AR QAN EA 8

2329 465 Sle) Fart L ¥ /1EE FoNelE A0z AYIAT FUANA A8TE AL FA

RS YA ES Lobiy] Ajel, 9ol de) AeHE TN AF HRTRAAE T Ao

G FARE UGN 477 AAA BAE A% The 2ol 8FF + AU

LA B g 29I 294 logeel FuE wolv, 42F REEIHE Ld2) 412~646 %o] o]
AE wet Aol gk .

2 ARF 27] 0¥5Y B9 A% 44T oA, 27179 20~5 %3 FUHAO0, o F Bae] FIE
o] 15703 5E 457AAe] FAFAFE 15 WHER AY 4HI gY A7E FAFIUTh

3 FUT ARE AEARE, B APFo] FALES AEGR o] asel ALl ZHHA,

(2 BO|: MO SETREMT. BN, AR )

I.MN B

AH9 3PH Aolo]FL AAG wAR I o
3 ofsta |54 3o ola) dojdt}, o] @ o]
AR 3REE A7) A dEe e st A
THI HAH gt} o] F nFEAAAE ThojolE
=9] 800vH, A E e 150%H o] B3, o2 A
B9 R F Qe iE 2 BEAS2 Y. o
2, 2 2 b BRoA TR M ) Abgo] H]
W golatm, zte] AFslm NFLE] s
240 AL Ua gel 18934 Case’s 37 2

U ASHEm A ihE TSI, 239,
Y Ysohet Xueka nASmY, D4

DNAA - MAgs

A &7 Al 271 50
ZEOS AT)St DA
jhsung@knu. ac. kr
HOi2 0005 48 5%

& / 053-420-6941

AAELIY : 20054 78 262

Bagel Azel 33L FRE BN A9
rubber band® AMgdlEtin HEE R 139
Baker'= reciprocal elastic forceE Baker anchorage
Z gttt ol nRFEAAE elastic band2}
thread®] Fej2 def AHEE] gtor 1960 +
HRE FYFE o83 elastic moduleT Flo]
Qo] =YHNT. Tl ge nFE 10449 5Y
o] Bayer 0.0 o3& @ 54 FPuF g vkt
g, RAAE, &I, dE3dg, HrteA,

i 0 o
&2 = golof, ngt #7, Bo] HE 59 S5 o
48’
w34 DTN E R Zedd 25
2 du= Ay o wEl module(ring)d
thread, 18] 1L modules T4 <l 2 2 7]
gz E73 & & vk Ad¥HY Y nTagAl

t A gg0l9 o] M AFEL AHge] W

8}7] o] spacing, canine ratraction, rotation

371



_()L]_I
ot
o
0x
e
DOJE
o
o
[
oM
o
Mo

Table 1. Types of elastomeric chain

CHAIEA) 333 55, 20034

. Specmaen 3M
Manufacturer Rocky Mountain Orthodontics 3M Unitek
Brand Energy Chain Alastik
Configuration Closed type Closed type
Color Clear(not translucent) Clear(translucent)

Size(center to center distance)

2.8mm
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Fig. 1. Shapses of elastomeric chain
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2T F vlm3 @8 A%< Energy Chain
(RMO inc., Denver, USA), closed type(J-120), clear
color$} AlastiK Chain(3M Unitek, California, USA),
CK clearg A}&3t9tHTable 1, Fig. 1). &A1 2
A& 93 FA 5mme] of2¥ W) vlE] AHE A
g vt F 9 g 2 ths, 0.8mm sta-
inless steel wireE YXA171 3, A7tEEE k22 Y
Ao 2 17339 tHFig. 2). 774 3739 simula-
tiong 98l T2 E& JICE FABIH oA,
PDR(Physician’s desk reference for nonprescription
drugs, 18th edition, Medical Economics company,
Montvale, USA)9| Aol o3t AFEN S A Z8}
o] ALg-3l9 tH(Table 2). ASIAE 9] 242 vernier
calipers (Mitutoyo co., Tokyo, Japan)< AH&-8}3 1z,
Aol =% digital force gauge PDE-2R
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Table 2. Composition of saliva substitute(PDR, 18th Ed.)

AolE TRERITHS] Bz

Ingredients Ratio(% W/W)
Sodium carboxymethylcellulose 1.000
Sorbitol 3.000
Sodium chloride 0.084
Potassium chloride 0.120
Calcium chloride, dihydrate 0.015
Magnessium chloride, hexahydrate 0.005
Potassium phosphate, dibasic 0.034
Purified water 95.742

Fig. 2. Acrylic plate for fixation of specimens
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Table 3. Number of modules of specimens

CHAIWAA] 334 65, 20034

Growp  Modules (in extension) !
28-8 8
23-8 8 = 106
25-7 7 = 93
25mm
3M 25-7 7 = 95
RMO 22-7 7 = 82
22mm
M 22-6 6 = 84
RMO 19-6 6 = 72
19mm i
3M 19-6 6 =173
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Table 4. Time related residual force rate

CHAWAAl 334 55, 20034

Group\Time thoor  lday k . 1W68k 4Weeks ,'
RMO 69.0 645 62.8 61.6
Residual force ratio(%)
3M 70.0 60.4 478 46.0
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Table 5. Extension rate & residual force rate(RMO)

Hold

S

e B

Group Extension (mm)  Initial force (g)  Force at 4wks  Resicual force rate(%) Extension rate(%)
28-8 28 206.8 161.2 62.8 130.2
25-7 25 2719 1685 60.6 1351
22-7 22 180.7 122.1 676 1189
19-6 19 2074 132.3 63.8 122.6
Residual force rate
SB - . .
671 s S
6 \”ﬁ\ Extension
rate |
o Resid-  Pearson Correlation -.936(*)
541 \,\ ual et — T s
Tl N force Sig. (1-tailed) .032
634 \\ . rate T S
e24 \‘ig\ 3 | o N i i
61 \'\;\Q Tabsen,ed * f:orrelation is significant at the 0.05 level (1-
%, tailed), -
60 o Lingar T
10 120 130 140

Extension rate

Fig. 10. Correlation between residual force rate and extension rate
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Fig. 13. Shape of elastic chains o
n various force applicatio
n (gram, 3M: 3M Unitek,
Alastik Chain, AO: Ameri
can Orthodontics, Memor
y Chain, RMO: Rocky-Mo
untain Orthodontics, Ene
rgy Chain. All photograph
s were taken in same ma
gnification.)
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- ABSTRACT -

Elastic force degradation of synthetic elastomeric chain

Chang-Hyuck HEO, Jae-Hyun SUNG, Oh-Won KWON, Hee-Moon KYUNG

Department of Orthodontics, College of Dentistry, Kyungpook National University

The purpose of this study was to evaluate the force degradation rate of synthetic elastomeric chains during space
closing phase of orthodontic treatment. Two kinds of synthetic elastomeric chains(RMO, 3M) were selected which were
commonly used in clinics. All of the samples were extended and tested for 4 weeks under-the simulated intraoral condition.
The results can be summarized as follows :

1. Time related residual force showed typical logarithm function. Residual force after 4 weeks was 41.2~64.6 % of criginal
force, and difference between two kinds of elastomeric chain existed.

2. Elastic force decreased greatly during first 10 minutes, so 20~25 % of original force disappeared. After that, this
decreasing tendency was diminished significantly, average rate of elastic force after 1 week to 4 weeks were 1.5 %
demonstrating rather constant force.

3. Even though the same brand of elastomeric chiain was used, as extension rate of elastomeric chain increased, force
degradation rate increased by decreasing of residual force.
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