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THE EFFECT OF A CHITOSAN COATING OF DENTAL IMPLANT ON
THE SHOCK ABSORPTION UNDER IMPACT TEST

Ki-Hong Kim, Yong-Chan Lee, Byoung-Ouck Cho, Kui-Won Choi*, Ick-Chan Kwon*, Tae-Soo Bae*
Dept. of Oral & Maxillofacial Surgery, Medical College, Hallym University, KIST Biomedical Research Center*

With the object of providing a temporary artificial periodonal ligament-like membrane around the dental implant, 10 Branemark type
implants were coated with commercially available chitosan(Fluka Co., Buchs, Switzerland) which has a molecular weight of 70,000 and
80% deacetylation degree. Once this bioactive hydrophillic polymer(chitosan) contacts with blood or wound fluids, it becomes swollen
and penetrates into the adjacent cancellous bone. Thus the interface between implant and surrounding bone is completely filled with
chitosan. This tight junction in early healing phase enhances primary stability.

The chitosan coated dental implants were implanted into the fresh patella bones from porcine knees, since the thickness of cortical
bone is relatively even and their cancellous structure is homogenous. To test the shock absorbing effect, Imm delta-rogette strain gage

was installed behind the implant.

The results showed

1. The principal strain peak value directed to the impact of coated implant was 0.064 0.018(p<0.05) and that of uncoated implant

was 0.095(0.032 p<0.05).

2. The peak time delay of coated implant was 0.056sec(0.011 p<0.05) and that of uncoated implant was 0.024sec(0.009 p<0.05).

It can be reasoned from this results that the chitosan coating has a shock absorbing effect comparable with a temporary artificial peri-

odontal ligament.

Key words : Chitosan coating, Dental implant, Artificial periodontal ligament, Impact test
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Fastel $AFL 483 FEANE Gohis] A% A0E
et e 43 st

ol AHEE JEZHEE H7 375mm Zeo] 10mme] B
veta 3 o 2 245 70,000, 80%2] Zobd 93k 7] EAH Fuka
Co., Buchs, Switzerland)©. 2 =] &3t Zlo|m thztol AFEE <
ZYEE JRAOE NEAAFE 5UT Fele) JxetEo]

pud

2 AFoA EAS g5 st AHS-g dip-coating R >
Oh& 3 o] 5ol AR oS ARl T
DAIE JZFES ofHlE(aceton) GAEE A2 F A

S obA| =8
)AL UZAEE 1% 7| EAF Lo 207 5x7F T
o} w5 A ZA e ol A ok 3027 TEl= 32 153] whE
9.

4) 24:2-] ImmHg 21243 E 4] 244170 59 A8 Qeke

g Az A7,
2. 7|EAT|SE gmatol A

wF = AE =R (porcing) o] &7l Z(patella)ol| A AZA S A

7183 ISOMET (Buehler LTD., Lake Bluff, lllinois, USA)S A}-£-3}
o] 2emx2cmx2eme] A712 AEF A FHE FUY F9S HA
sl YZVES Y] AAA AT £AZo| YN B ¥
5 ZAFSIG o A8 S EE T FE27F A st AFe
g Aow AaH ATk ¢ Aol e ddH 2T
QZVES A7 100 AR Y SN2 4G ek

3. Strain gage®2| £t

Impact testE A13)al7] 9J8te] Fig. 13} 7+o] 7t AJH ahito] 3
7N 9] strain gage S Y ZE O] T F2A ZI T,

371 €] strain gage®] 912+ FAW S 7He-H =5k (e2) -
2 7}7460° 9] 2} el 91| A1 THel, e3)(Fig. 1).

1) Gage type : KFG-1-120-D17-11L1M2S (120 Q , general purpose)

o Delta-Rogette gage

2) Gage length : Imm

3) Gage location (Fig. 2)

4) Impact conditions (Fig. 3)



Fig. 1. The position of delta rogette gage.

Fig. 3. Data acquisition system.

impactangle 42 oA 3= Z H] 7 A

gage 912 63ImMM(YZT|E Z A A gageZ FE7}1A|
] 91A)
impact o] FA o] AAE 9] W7 1 219mm

FoFA 2509

5) Data Acquisition(Fig. 3)

FA4Y HEE oy g5 W2 A/D ¥ E7](Model-
DATAshuttle, Strawberry Tree Inc.)} dlolg &3 ZEZ 1<l
WorkBench 2.60(Strawberry Tree Inc. Versaion 2.60)2 =3} data
sampling rate € 501z 2 A s} ST}

Delta Rogette gage =S AM-8-3te] A2 = Q& €l, €2, €38 E3}¢]

]_

AT FUYEES ST olo] ALSE A& ofghst 2
=

The equation of Principal strain

&= 761 + gz te -IV%J(& - 5‘2)2 + (52 - 53)2 + (51 - €'3)Z

6) £ A 8H4 B4
F)EA 7% 8 ]9 B ZAE Y] $A G5 H3t v HE 9
a T o] =7wako pr|n0|pal straine] # o] x] &} peak time delay

STRAIN

GAGE IMPLANT

Fig. 2. Schematic of straingage installation.
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THIEY] AYH BH5S HYFE Igo|H, Fig. b= o
He 27 wheke] 8 (principal strain) 2 W3 E )X
(peak strain)7} ¥4 3l Al 7+ ¥ w3k 18 ojth
Table 12 7| EAL 9] 58 JZHES B EER] F& JITHE
9] Z7vkeko] principal strain®] ) 2] & Jehl 272 91 21, Table
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W HoF%o] 7 wheke] ¥ 8 & (principal strain) 2] 2t %]
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oA FA5t] FEd F tﬂﬁ‘:ﬂ HETE Fo| & Fo] 2
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Fig. 4. Typical impact test data.

Table 1. Principal strain peak value in impact loading
direction(Mean SD)
coated implant

uncoated implant

0.064 (0.018)
n=10
0.095 (+0.032)
x significant at p < 0.05

Osborn(1980)"> A A &2 M2 tE 3oty A2} 7h53
2 ukgo] 2Ak] A TS A AU A (biotolerant), 43 7]
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ol F& R A SHe AL YT BEL A g0 23
= 7o) ollel QEBE AT 2§77 Ee
/d(mechanical stability)el] ©]s o & &S Lt
9]

= 7ol GeiATE AH RS 47E vole 29 3,
A

ogy), Y ZTHES}H JZTHE vl 29| eke] FejiFe] 23 B UA
of osf A2AE, YZTES] 7] 2 YZUE FHAE
o]

r“ow H—u

N2 B HEBE BAL

m i3l
4

o

—z
o
=2
oF
=
Mo

o o
g

ative movement)o] Al H ¢ s

=] 2RIt 51913 Branemark 59 ¢ 2]
A7 % sk gle] AE Aol JZHEL FHI b A
A = AgCEeran 4o B Atk stk dA AHE-H
IUE AFEL BFIE FE7)+5 At dZEYG Y
TUE FEH AR HAE HAF FAY, YZHES
7ol FERHET AASY WA kS ol 27) A S
A= pressHit -2 o] ARE-F T

AZAE F45E JA L JZHEE st ¢ & 4
S YZHE BH H WA F Honte] #8579 3} AH
HEST UmA dZSBE gl FAF AloldE oy o
Fet 3719 @ g ¥l A7, o] FE AFellE FEE
AA FHFOE Qs viEE g gy Yo7 HHYA
th o] ¥y DEAG A X A RO A A4

[ ]
T 115 T qusrke
# e Cte
LB i
} L]
|I:IM ""----.....-..."‘_i_.‘_‘_
"
T
o &
#
e g g
| T — ol
ol
W Wi ¥ Wl ud 11 B
Taw i |

Fig. 5. Comparison of peak time delay between coated and uncoated
implant in impact loading direction.

Table 2. Peak time delay(Mean SD)
coated implant

uncoated implant

=10 0.056 0.024
- (£0.011) (£0.009)
x significant at p < 0.05
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