17

ERERECT
J. Kor. Inst. Surf. Eng.
Vol. 43, No. 1, 2010.

<gA=E>

Xo AE2tE DEAQ oy JHA| MESHLEN ME EHEM

-— — = =I|b =]=] = £
YEE°, 2YE° olgEr, RIS, HaE°
‘ZUOiEtn X|oEHECHER X2 R nd R AR E LA HE L SIMIE
|

Surface Characteristics of Dental Implant Fixture with Various
Manufacturing Process

Yong-Hoon Jeong? Young-Pil Moon? Chung-Hwan Lee®,
Jin-Woo Yu®, Han-Cheol Choe*

®Department of Dental Materials & Research Center of Nano-Interface Activation for Biomaterials,
School of Dentistry, Chosun University, Gwangju 501-759, Korea
®Department of Prosthodontics, School of Dentistry, Chosun University
°Shingyeong University, 1485, Namyang-Dong, Hwaseong-Si, Gyeonggi-Do 445-741, Korea

(Received January 11, 2010 ; revised February 27, 2010 ; accepted February 27, 2010)

Abstract

In this study, surface characteristics of dental implant fixture with various manufacturing process have been
researched using electrochemical methods. The dental implant fixture was selected with 5 steps by cleaning,
surface treatment and sterilization with same size and screw structure; the 1st step-machined surface, 2nd
step-cleaned by thinner and prosol solution, 3th step-surface treated by RBM (resorbable blasting media)
method, 4th step-cleaned and dried, Sth step-sterilized by gamma-ray. The electrochemical behavior of dental
implant fixture has been evaluated by using potentiostat (EG&G Co, 2273A) in 0.9% NaCl solution at
36.5+1°C. The corrosion surface was observed using field-emission scanning electron microscopy (FE-SEM)
and energy dispersive x-ray spectroscopy (EDS). The step 5 sample showed the cleaner and rougher surface
than step 3 sample. The step 5 sample of implant fixture treated by RBM and gamma sterilization showed
the low corrosion current density compared to others. Especially, the step 3 sample of implant fixture treated
by RBM was presented the lowest value of corrosion resistance and the highest value of corrosion current
density. The step 3 sample showed the low value of polarization resistance compared to other samples. In
conclusion, the implant fixture treated with RBM and gamma sterilization has the higher corrosion resistance,

and corrosion resistance depends on the step of manufacturing process.
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Table 1. The sample condition of dental implant fixture used in this study

Groups step 1 step 2 step 3 step 4 step 5
Material Ti-6Al-4V Ti-6Al-4V Ti-6Al1-4V Ti-6Al-4V Ti-6Al-4V
Size
(@xLymm 5.6x8.0 5.6x8.0 5.6x8.0 5.6x8.0 5.6x8.0
Step of treatment machined Ist cleaned RBM treated 2nd cleaned Gamma sterilized
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Table 3. The condition of electrochemical corrosion test

Potentiodynamic AC impedance
test

Electrolyte 0.9% NaCl 0.9% NaCl
Working electrode Sample Sample
Counter electrode | High dense carbon | High dense carbon
Reference electrode SCE SCE
Scan rate 1.66 mV/s -
Temperature 36.5+1°C 36.5+1°C
Potential range _é(s)gg $¥N -
Frequency range - 100 kMz~10 mHz
A.C amplitude - 10 mV
Point - 5 point/decade
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Fig. 1. EDS results from implant fixture surface at 5th
step process.

Fig. 2. FE-SEM micrographs showing the dental implant
fixture surface of step 1 specimen. (a) x100, (b)
%200, (c) x500, (d) x1000.



Fig. 3. FE-SEM micrographs showing the dental implant
fixture surface of step 2 specimen. (a) x100, (b)
%200, (c) x500, (d) x1000.

Fig. 4. FE-SEM micrographs showing the dental implant
fixture surface of step 3 specimen. (a) x100, (b)
%200, (c) x500, (d) x1000.

Fig. 5. FE-SEM micrographs showing the dental implant
fixture surface of step 4 specimen. (a) x100, (b)
%200, (c) x500, (d) x1000.

Fig. 6. FE-SEM micrographs showing the dental implant
fixture surface of step 5 specimen. (a) x100, (b)
%200, (c) x500, (d) x1000.
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Fig. 7. Anodic polarization curves of dental implant
fixture with various manufacturing process after
potentiodynamic test in 0.9% NaCl solution at

36.5+1°C.
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Table 4. Corrosion potential (E,), corrosion current density (l..;) and current density (lsomy) Of dental implant fixture
with various manufacturing process after potentiodynamic test in 0.9% NaCl solution at 36.5+1°C

Data Step 1 Step 2 Step 3 Step 4 Step 5
Teon (A/cm?) 5.41x1077 7.09x107’ 6.97x10°¢ 1.23x10°¢ 4.59x1077
Eeorr (mV) -230 -350 -540 -370 -500
Ty (A/em?) 6.32x10°° 2.16x10°° 1.87x10°° 2.16x10°° 1.80x10°¢
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Fig. 8. AC impedance results of dental implant fixture with various manufacturing process after AC impedance test in

0.9% NaCl solution at 36.5+1°C.
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Table 5. Polarization resistance (R,) of dental implant fixture with various manufacturing process after AC impedance

test in 0.9% NaCl solution at 36.5+1°C

Sample 1 Sample 2

Sample 3 Sample 4 Sample 5

3.76x10° 3.76x10°

R, (Qem?)

4.54%10" 221x10° 1.79x10°
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Fig. 9. FE-SEM micrographs showing the dental implant fixture surface of step 1 (a,b,c) and step 2 (d,e,f) specimen
after potentiodynamic test in 0.9% NaCl solution at 36.5£1°C. (a,d) x100, (b,e) x500, (c,f) x1000.

Fig. 10. FE-SEM micrographs showing the dental implant fixture surface of step 3 (a,b,c), step 4 (d,e,f) and step 5
(g,h,i) specimen after potentiodynamic test in 0.9% NaCl solution at 36.5+1°C. (a,d,g) x100, (b,e,h) x500,

(c.f,i) x1000.
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