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The Effect of a Shock-Absorbable Polymer(Chitosan) on the Initial Stability and
Dynamic Behavior of Dental Implant

W. Joo, K. Choi, I. C. Kwon, J. B. Choi, H. J. Moon", J. W. Shin", Y. C. Lee™
Biomedical Research Center, Korea Institute of Science and Technology
Dept. of Oral Anatomy, Dental School, Kyoung Hee Univ."

Dept. of Oral and Maxillofacial Surgery, Medical School, Hallym Univ.”™

Abstract

Dental implant has been increasingly used to
recover the masticatory function of tooth. It has
been well known that the success of dental implant
is heavily dependent on initial stability and
long-term osseointegration due to optimal stress
distribution in the surrounding bones. The role of
periodontal ligament, removed during operation, is to
absorb impact force and to distribute them to
alveolar bone. For this reason, the study for
artificial periodontal ligament has become an
important issue in this field. In this study, chitosan
was coated on dental implant for the purpose of
replacing the role of intact periodontal ligament.

The results by experiment and FEM analysis
showed :

I) Initial stability of dental implant was
significantly increased(35%) when the implant was
coated with chitosan.

II) The coated implant showed higher impact
absorption, more even stress distribution and lower
stress magnitude under impact force than uncoated
implant. Accordingly, the micro-fracture of the
surrounding bones due to impact force would be
lessened by chitosan coating on dental implant.
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Fig. 1 Surface of uncoated de
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Fig. 2 Surface of coated dent
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Fig. 3 Surface of coated dent
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Fig. 5 Schematic diagram of the testing set-up
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<Table 1> Material properties for impact test of
dental implant

. Elastic Poisson’s | Density
Material modulus ratio (gr/em’)
(MPa) gr/em
Cortical bone 13,000 03 2.00
Cancellous 1,300 03 097
bone
Implant 110,000 03 45
(Titanium)
Pe.rlodontal 80 0.45 1
ligament
Chitosan 150 0.45 1

Fig. 6 FE model of whole system

m 44 92 23

1. 27] stAA Z1AAE A

Implant?] Z7] ¢AA H4¥8& %39 279 AHA
o the 3tE-1 ARE T MR 27
= NG AFE Botsl 2 oY ANYREE
implant ¢ A X FeA FEHo|] LAt LHHEE
dodle AL BEAY F AU oo wet dF-d
9 Faef o *‘]a:ﬁﬂ(lmear region)ol A AR S
28l Ay 7E€7E FIHHLH, o]F o]&dte A

g ZFAEE  FIdd AE 7erE 2 1Y
W= ZAA A S (coefficient of determination)”} 0.93
ol e #g JHAEE WHE HaAn

Table. 2= @edd 7[A48E 39 Adod 7}

o] E4ko] 47}15] °“‘Z ]o}(coated implant)} ¥ 7] = =]
k& ¢olFx oHuncoated implant)e] thdt HAGARHE
E Yl Ut Uncoated implant®) 73-% 34.728
kg/mmel AGHFPYEE EAFa JoH, coated
implant®] 7A-$ 47.108 kg/mme] AGZRHYEE HoF
I 3t} o}& coated implant7b AT T QoA
3564%2 FE ERAdFu 2&8E ¢ o+ Ut
(p<0.05). 1 olf& AT Aot FHAH FolEASY 7
+ ]Z*WMV\‘] FEE T4 wet Ale d A2y

9] A (gap) & l?‘- c}i 24 QT ety S
THALA 0}-5—01] e AgaEg %‘ 7

et £ Flo|EAto] 74}"31 &A= X299
7]“" EH” sl QlF R ofell 7}s HZ] 1S FT3I
o AR Zol HAtg WAZE AoBE AlRgY. o]
o] we} coated implant7} Z7]GA Al QAM Ad
Hoz 43L& RoFm v 4¥823% F 2F9
EZHx7) 11.668kg/mme}t 14.956kg/mm= ¥ &
#E Bojzm gledl, °]74° AFRoLE Aed &
F9 SFaE, 71AH BAeo Zze FEUg o

e A7) gEoz AzHd.

.

4 3L o]

fl

230D

yauLe Ty



1997HE EASa0s =2F M193 F2& 97/11

<Table 2> Shear stiffness of chitosan coated dental
implant and uncoated dental implant

Uncoated implant Coated implant
1 32519 63.087
2 54.218 30.895
3 24.035 58.201
4 52.697 46.919
5 30.404 33.772
6 44.800 69.154
7 30.020 39.016
8 21.980 26.009
9 21.500 71.826
10 35.960 42.172
11 38.560 44,695
12 19.252 50.578
13 35.549 45.951
14 35.403 60.900
15 52.939 60.567
16 25.321 23.632
17 47925 33.460
18 22.022 N/A
Average 34.728 47.108
S.D. 11.668 14.956
T-test p=1.07E-02 < 0.05

Dimension [kg/mm]
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