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’—Abstract

A STUDY ON THE FLUORIDE RELEASING AND FLEXURAL
STRENGTH OF ACRYLIC RESIN BLENDED WITH FLUORIDE

Ki-Taeg Jang, Sang-Hoon Lee, Chong-Chul Kim,
Se-Hyun Hahn, Dong-Soo Shon

Dept. of Pediatric Dentistry, College of Dentistry, Seoul National University

For the purpose of investigating the continuous fluoride releasing from acrylic resin
using removable appliances by incorporating fluoride into polymethylmethacrylate during
the construction of the appliances, two kinds of fluoride were blended with acrylic powder
and devided into five groups as follows.

Group 1 no fluoride (control)
Group 2: NaF 5 wt%
Group 3 : NaF 10 wt%
Group 4 : CaF: 5 wt%
Group 5: CaF, 10 wt%

Resin specimens were tested in wvitro for fluoride release with fluoride electrode and
flexural strength with Instron.

The results were as follows ;

1. After 24 hrs, released fluoride concentration(ppm) was the most in group 3(126.5+ 14.15)
then, next, group 2(49.5+ 4.92), group 5(2.67+ 1.08), group 4(0.81+ 0.30), group 1(0.03+
0.01) in order, but after 28 days, group 3(3.37+ 0.31), group 5(1.25+ 0 25), group 4(0.74+
0.19), group 2(0.68+ 0.07), group 1(0.03+ 0.01).

2. Fluoride releasing of NaF groups were faster and more amount than CaF, groups initially
but decreased significantly, later.
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3. Flexural strength(kg/cm) was the biggest in group 1(602.90+ 69.32), and then group
4(568.98+ 20.16), group 5(556.19+ 5.26), group 2(536.12+ 30.35), group 3(508.44+ 26.
16) in order, the differences between control group and NaF groups were statistically

significant(p<{0.05).
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I, dxfz o 2y
e =3
e A7EFEQY  Orthodontic  resin
(Caulk, USA)S AH&3gx B4 NaF,

CaFrE AHEISTH
o

(1) Resin monomerd] 2F9] E3EL o}
3 Zo] 4ojA 532
1  no fluoride (control)
27 I Nal' 5 wt%
37 . NaF 10 wt%
47 . CaF. 5 wt%
53 . CaF; 10 wt%

(2) A9 A=

5X5X30(mm) %} HEHA moldE ©]&3}
o, @3 monomer 12ccol liquid 5cce] H|-&E
Aol ZF 72 107089 AEE AF3A
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SR st
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A& 7)(Instron Universal Testing Instrument,
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3XFXL
Flexural strength (6m) = —————
2XDbXd?
F = Maximal load before fracture
L = Distance between the support
b = Width of specimen
d = Depth of thickness of the specimen
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Table 1. Fluoride concentration(ppm) of each groups according to various time inter-

vals
‘ 1 2 T 3T 4 T 5
19 0.03+0.01 | 4950+4.92 |12650+14.15| 0.81+0.30 2.67+ 1.08
29 0.04+ 0.01 9.14+ 048 | 2055+19.99 | 1.99+ 0.68 2.81+ 071
39 0.03+ 0.02 4234072 | 1300+ 1.39| 1.28+ 049 2.38+ 058
49 0.02+.0.05 2.55+ 0.94 886+ 0.65| 1.78+0.39 2.40+ 0.60
59 0.04+ 0.01 2.31+0.31 788+ 1.09| 1.73+0.30 254+ 0.56
6Y 0.03+0.01 158+ 0.20 655+ 055| 0.93+0.50 2.38+ 0.40
79 - 0.04+ 0.02 144+ 0.12 530+ 030 | 0.93+ 0.50 221+ 0.45
144 0.04+ 0.01 0.80+ 0.12 363+ 0.19| 072+027 1.32+ 0.23
21 0.04+ 0.01 0.84+0.12 392+ 045| 0.69+0.08 1.38+ 0.27
28 0.03+ 0.01 0.68+ 0.07 337+ 031| 0.74+0.19 1.25+ 0.25
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Fig. 1. Fluoride concentration(ppm) of each groups according to various time intervals

2, 252 Table 2. Flexural strength (kg/cm) of each
groups

Zt F9 FZAEE controld) 179 B Group Flexural strength
ELAE 422, 3, 4, 570 BF v 2AE 1T 602.90 + 69.32
Yehfilen 39 a7 13, 47, 5, 23, 2 & 536.12 + 30.35
379 €22 Jeyd. 279 3Fe 179 3T 508.44 + 2691
H)3, 3FL 479 WA EAROZ o3 4 T 568.98 + 20.16
Ztolg BPoU 47 53 13T v 5 & 556.19 + 5.26

TAZHLE FAF Aolg BolA ARATHTa-
ble 2,3).

431



Table 3. Statiscal analysis of data in table 2

1¢ | 27 | 3& | 47 | 5&
1<
2 *
37 *
4 *
5

* ! statiscally significant difference(p<<0.05)
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Fig. 2. Flexural strength (kg/cm) of each
groups
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