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— ABSTRACT —

FRICTIONAL FORCES BETWEEN ORTHODONTIC WIRE AND
BRACKET UNDER ARTIFICIAL SALIVA

Jeong Seok Ko, Kyu Ho Yang

Dept. of Orthodontics, College of Dehﬁstry
Chosun National University

It has been suggested that the frictional force between bracket and arch wire may impede
the tooth movement. The present study was aimed to compare and analyze the effect of wire
size, type of ligation, and duration of ligation on the magnitude of frictional force between cobalt
chromium wire and stainless steel bracket under the artificial saliva. ,

The results were as follows:

Type of ligation and size of wire were the main influencing factor on the level of friction.

Stainless steel ligature generated higher frictional forces thanelastomeric module.

3. The rectangular wire consistently exhibited more frictional force values than round wires,
while there was no significant difference between frictional forces of round wires.

4. In elastic ligature, frictional force decreased with time,

S. Artificial saliva had no significant influence on the frictional force between cobalt chromium
wire and bracket.
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Tahle 1. Formula for modified VA-Oralube used
KC1 2.498 gm
NaCl 3.462gm
MgCl, 0.235 gm
CaCl, 0.665 gm
K,HPO, 3.213gm
KH,PO, 1.304 gm
Methyl p-hydroxybenzoate 80 gm
NaF 17.68 mgm
70% Sorbitol (Sorbo) 171.0 gm
Na carboxymethylcellulose 40.0 gm
Water, q.s. ad 4000.0 ml

* Specific gravity: 1.005, pH: 7.0.
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Fig. 1. Schematic drawing of test specimen set
on Instron.
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Table 2. Maximum static frictional force in each group

(in grams)

Ligature

Condition type

Time

at ligation

1 day

7 days

Wire Mean £ S.D. Mean £ S.D. Mean £ S.D.
Wet EM. 199 £ 37 193 £ 31 164 £ 29
e
" S.S. 328 +£53 311 47 327+100

016

EM.

Dry
SS.

203 =30
365+111

205 £ 57
355+60

23190
29575
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EM.
S.S.

Wet
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28363

189+ 32
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182 £32
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EM.

Dry
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220+ 24
257+ 40

239+ 20
273 £ 51
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231+ 54

.016

EM.
S.8.

Wet
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25420
346 £ 94

208 = 21
4101 104

X
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Pry
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36758

2851 47
303 £ 67

EM.,; Elastomeric module,

frictional

force (g)
400
300+

2001

100+

SO
SO

teteretotereteletets

.90 0 00

9.9,

»
»
K
‘e
s,
K
K
K
S
K
K3
K
05

2
K3
K]
»
s
&
&
&
3
o
&
gt
&
2
Q
o
.
i
)
o4
&
&4
&
&
o
0
'3
3
.
.

QOO

(SR
KA RXNEREEXELE

O
.

SIICICNS
OO

S R TR IR
CRXHN

x5
o
oo

OO

O

S.S.: Stainless steel ligature wire.
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Fig. 3. Comparison of mean frictional forces (+S.D.) in relation to ligature type.
* p<0.05, ** p <0.01. S: stainless steel ligation, E: elastomeric ligation.
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Fig. 4. Comparison of mean frictional forces (£S.D.) in relation to wire size.
*p<0.05, ** p<0.01. I: at ligation, II: at 1 day after ligation, III: at 7 days after liga-

tion.
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Table 3. Multiple regressional analysis of fric-
tional forcest

. Regression Standard Partial

Variable . .
coefficient error r2

Wire 23.2372 55751  0.0705"
Condition 5.2137 9.1040 0.0014
Ligation  99.3333 93566  0.3298"
Time -10.0321 5.5751 0.0139
Constant 89.8803

+ : number of cases = 234, r= 0.6071.
* : p<0.001.
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* p<0.05.
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* p < 0.05, ** p < 0.01.

W-E: wet-elastomeric ligation, D-E: dry-elastomeric ligation

W-S: wet-stainless steel ligation, D-S: dry-stainless steel ligation.
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