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—— Abstract

USE OF ACRYLIC RESIN IN RELEASING CHLORHEXIDINE

Eun-Young Lee, D.D.S., M.S.D., Yeong-Chul Choi, D.D.S., M.S.D., Ph.D.

Department of Pediatric Dentisty, School of Dentisty, Kyung Hee Untversity.

The purpose of this study was to develop a new way of delivery system of chlorhexi-
dine using self-curing acrylic resin. Different preparations of chlorhexidine, such as
chlorhexidine varnish (Chlorzoin®) and chlorhexidine diacetate crystalline, were mixed in-
to self-curing acrylic resin with different methods. Every resin plate was made and was im-
mersed in 100m! of distilled water individually, and kept in an incubator at 37°C.
Solution (0.8ml) was collected from the each container at every 24 hours, and the amount
of released chlorhexidine in the solution was measured in an ultraviolet spectrophotometer
at 255nm.

Flexural strength of all of the resin plates in the Experiment 2-A and 2-B were mea-
sured using Instron at the end of the experimental periods.

The results were as follows :

1. It was found that chlorhexidine was released from the experimental groups in the
Experiment 1, 2-A, and 2-B. And the release of chlorhexidine from all of the experimental
groups showed a pattern of sustained-release preparation.

2. It seemed likely that a condition of “dryness’ reduced a release of chlorhexidine from the
chlorhexidine varnish,

3. It may be stated that a method of “chlorhexidine diacetate mix” with the polymer be
more efficient than a method of “Chlorzoin mix” with the monomer.

4. Although it was evident that a flexural strength of the acrylic resin plates be reduced
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ical situation.

Key Words :

by a mix of either Chlorzoin or chlorhexidine diacetate crystalline, it seemed likely that
the resin plates except Group 4 and 5 in the Experiment 2-B may be usable in the clin-

Acrylic Resin, Chlorhexidine, Sustained-release, Flexural Strength
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Table 1. Daily Amount of Released Chlorhexidine from the Acrylic Resin Plates in the Experiment 1

Group Group 1 Group 2 Group 3 Group 4 Group 5
Day (Mean+SD,) (Mean+SD.) (Mean+SD.) (Mean£SD.) (Mean+SD,)
1 3475671113823 138715187884 19.0563+7.7343 159448 +94011 17983282835
2 92106+ 30956 4.2068+13779 8.1438+6.1404 43402+15779 7.2612+46355
3 70643+ 22606 2.7527+1.1080 6.1657+3.3337 24479111747 3.9243+19875
4 54483+ 17557 22352407239 33330+£2.6574 23749109080 2.3130+1.4224
5 43084+ 08572 15716106762 23241 £14573 20476 +14192 1.9653+1.0604
6 29940+ 08572  1.4192+05588 23907+1.7272 1.6541 +0.8858 1.600240.7493
7 26638+ 04953  0.7500+04191 2.0510+1.4890 1.4573+1.6287 0992604794
8 19621+ 06572 08064+04127 1.5335+1.0096 1.1080+1,0858 1.0826+0.6381
9 19399+ 05683 06445+03175 1.1303+06921 0.6318+0.3651 15081 £0.6096
10 13271+ 03873 0619102730 0.9906 £0.6921 0.6381 £0,4508 12065404540
11 13589+ 02540 04191401651 0.9080£0.6699 1.1461 03778 1.1652+04191
12 08794+ 01651 0.3683+02254 0.6985+£0,5810 09017 +03175 1.12394+0.3492
13 08953+ 02222 0.3333+0.2063 0,6096 £0,5683 0.8413+0.2381 0.6254£0,3048
14 08382+ 01873  0139710.0920 0.6381£05461 09271 £0,3556 1.2128+£04450
Total 75647 * 3274 30137 x2424 50523 £3.004 36461 £2678 44464 +2668
(unit : pg/ml)
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Fig. 1. Mean Total Amount of Released
Chlorhexidine from the Acrylic Resin Plates
in the Experiment 1

Table 2. Statistical Comparison of the Mean Total
Amount of Released Chlorhexidine between
Each Group in the Experiment 1

Groupl Group2 Group3 Groupd Groupb

Groupl

Group2  *

Group3  * *

Groupd * % *

G‘I'OUPS * * * *
(* + pd0.0001)

Fig. 2. Dailly Amount of Released Chlorhexidine
from the Acrylic Resin Plates in the

Experiment 1
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Table 3. Daily Amount of Released Chlorhexidine from the Acrylic Resin plates in the Experiment 2-A

Group Group 1 Group 2 Group 3 Group 4 Group 5
Day (Mean%SD.) (Mean£SD.) (Mean=+SD.) (Mean+SD.) (Mean£SD.)
1 23622106318 27876107048 42989106508 59055425146 6.124511.4287
2 1.0445+03111 1.2573£0.3111 26543109588 3.2861+£0.9207 3.7338£0.8826
3 0.851940.3302 0.85091+0.2635 21240110223 265643109779 29876107112
4 0508002413 0.6191 £0.2603 1.9939£0.9493 243521+0.7397 27368106445
5 04222+0.2413 0.52071+0.2381 1.7208+0.7778 1.9812+05175 23844106350
6 03333+£0.1714 0.3561+£0.1873 15081 +06286 1.8034+04762 2200204381
7 0.27301:0.1936 0.355610.1809 12922405715 1635105715 1.7621 £0.3460
8 0.139710.2889 0.2889+0.1841 0.9556+0.5302 1.4255305429 15176 £0.5810
9 0.117410.1206 0.2095+0,1524 0.78101+0.4635 1.1969+0.4000 14414103143
10 0.0285+0.0444 0.18411+0.1682 0.635010.3397 1.0826+0.3397 0.3811£0.3333
11 0.0127 £0.0254 0.1333+0.1397 04889102603 0.9144+0.2508 0.054140.4540
12 0 0 0.08891+0.1079 0.403210.1873 0.77156+0.3714 0.8921 1£0.3365
13 0 0 0.0571+0,1016 0.234940.1682 06889103175 0.866710.3429
14 0 0 0.0254 +0.0508 0212701524 0.53341+0.2381 0.6604+0.2413

Total 6.0930.251 7.734£0.265 19.303+0.619 2631410862 2974210626

(unit : pg/mi)
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Table 4.

Statistical Comparison of the Mean Total

Amount of Released Chiorhexidine between
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Group Group 1 Group 2 Group 3 Group 4 Group 5
Day  (Mean*SD)  (Mean*SD)  (Mean®SD) (Mean+SD,) (Mean+SD.)
1 37306203778 657288149510 918622+20542 92.3607£2.0333 92.0718+1.9970
2 6.6461+15970 233013195154 386207169119 8332474100393  91.7130%£2.3018
3 24669112001 11.8395%65182  22.2240%6.0261 7329174172688 900144130194
4 13525405429 62611127559 146494140290 5354004156337  84.3057+7.2836
5 1.0509£0.6508 41973+23939 13439731273 40.37961£11.7189 775652 +250888
6 1.304940.3810 36290115970 124714433401 33.2644£7.2231 772318+£131540
7 1.231940.2508 32353%1.2700 78867 £2.3622 247427%47371 6831641166179
8 0.9715£0.1968 2.8321+£1.1207 6.3214£15398 185451£34321 59.7281+184721
9 0.9461 £0.2508 25908109906 6.5309+1.8034 18488042767 62.1982+£17.6530
10 0.8223+0.2413 21494109620 6.0420£1.4128 16.8116 £3.9147 605599174244
1 0.8953+0.2222 2.0828+0.8032 5.8197+1.2319 155924 +3.8100 56,8737 £16.3306
12 0.7937£0.2540 1.8573+0.5588 5.289541.2001 135763+4.2767 51.8160115.0812
13 0.7747£0.2952 1524005365 3,6607+0.7905 9.6329+2.8225 372649+11.1728
14 0.6318+0.2762 13176103143 3.1210+0.7461 89757 +2.9337 386270£130143
Total 5719410626 132546 £5199 237.939+3193 502.525 % 8.256 948.286114.421
(unit : pg/ml)
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Table 6. Statistical Comparison of the Mean Total

Amount of Released Chlorhexidine between ;

Each Group in the Experiment 2-B

Groupl Group2 Group3 Groupd Group5

Groupl
Group2z  *
Group3  * *
Groupd  * * *
Group5  * * * *
(* + pd0.0001)
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Table 7. Mean Flexural Strengths of Each Group in

the Experiment 2-A

Means of Flexural

Incorporated
Group Chlorzoin(nl ) Strength
(kg/cf, Mean+SD.)
Control - 592937+ 17683
1 0.05 4875181103919
2 0.10 533127% 76835
3 0.15 4527331 53694
4 020 396489+ 44118
5 025 3791191+136.771
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Daily Amount of Released Chlorhexidine
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Table 8. Statistical Comparisons of the Mean Total
Amount of Released Chlorhexidine be-
tween Each Group in the Experiment 2-A

Contrel  Groupl Group2 Groupd Groupd Groupd
Control
Groupt  *
Group2 ¥ *

Group3  * * *
Groupt  * * ¥ *
Grougs  * * * * *

(* : p<0.05)

Table 10. Statistical Comparison of Mean Flexural
Strengths between Each Group in the
Experiment 2-B

Controt  Groupl Group2 Group3 Groupd Groupd

Groups  * * i * !

(* + pC0g5)
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Table 9. Mean Flexural Strengths of Each Group in
the Experiment 2-B
Incorporated  Means of Flexural

Group Chlorhexidine Strength
diacetate(mg)  (kg/af, Mean®SD,)
Control - 592937417683
1 100 40472253191
2 200 404.332£ 35,660
3 300 303.697 +£19.829
4 400 263.259£53,356
5 500 206.129+42.639
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