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Table 1. Installation Implant types

Astra Ti-Unite Implantium UsTl
Type Internal External Internal External
Surface TiO, blasting Anodizing SLA RBM
Diameter 4.0mm 3.8mm 3.8mm 3.8mm
Length 8mm Tmm 8mm 8mm
Final drill 3.3mm 3.0mm 3.15mm 3.0mm
2. AlEE2 9 O 3 QERIE 22
ol A= Ae st $E AP A TE A AEe FEPAEURG F 2on
P om FEARN U] 5 AA A A4k 0% A1E

iR
[e)
3l Fir 341Kg 20v}2]e] 7HENew =
Zealand White Rabbits) 2 M ela}9l 1 B% 241 = =
Aoz A%F Augw. 4¥ gme ol mEARAMen 92
Zoletil(Vibac Laboratories, Carros, France)= Kg%- T
Odoct] 5 FAlsld AARHE AP =
22 A7) 1.8 mL 2% 2] =7kl &9 (Lidocaine = akivk Ao ddsael
St

HCL, Huons Co., Seoul, Korea) & & E9 o] &4 (round robin)©. & 2]

SEEEEE

Fig. 1. Each rabbit received 4 implants which were differently surface modified Implants(groups A, B,
C, and D). They were randomly assighed to their implantation sites.
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Sacrifice

RFA
Radiograph

6 wooks [ Micro-cT. Histomomhometry |

RFA. Radiograph
Femoval Toraue

Fig. 2. Experimental time table for investigation

Germany) 5412 o] &-aho] )3}
B398 Aaldlrk 56 F 2 =
T

i
ok
;UE ‘101' —E )

2 (Adobe Photoshop, Seattle,
dEase g A8% 3

WAL AT 23]

QreEe 9Pde U Fne 2A
38-41(Osstell™,  Integration Diagnostics Ltd,,
Goteborg, Sweden)2 o] & 31t} #AFu4E=
EW A (Type FIL5; Integration Diagnostics

Table 2. The average length (mm

histomorphometric evaluation.

Ltd.,, Goteborg, Sweden)E UZHEo| F251d]
2389t JZSHE <A S (Implant stability
quotient values, ISQ)E 27 Al9} 215] 6F Fof
=74 a3l
6. AN A HA & FHEE K™ =8
1) Micro-CT #< 9 A8t AlH A=}

Fa 67 T onpele] AP FE =24 74
= et Pz dEdET} Y 4
T8 AEe 95 Uk wet ddsto 27
YTt 1 % 3nke]Y] ZFEm=12)E F249]
2 AW¥H3le]  Micro-CT(Skyscan 1072 X-ray
microtomograph, Skyscan, Antwerpern, Belgium)
49 e NBHAY 4% 34 9% LRI =
£-oll (Accustain®; Sigma-Aldrich®, Inc., Steinheim,
Gemmany)ol #4713t §< Bag 3 4753
Technovit 7200 | VLC X (Kulzer, Frendri-
chsdorf, Germany)2 ©]-&-ato] A o= o4
AR G AF AHdA AEA91 3 HE
7¥ela A R ealgl ). Technovit 7200 | VLC )
Zl(Kulzer, Frendrichsdorf, Germany)= ©]-23}o]
#3387] (BExakt System, Exakt Apparatebbau,
Norderstedt, Germarny) 2 UZHE A|HE Fv|
a3l

= A AYE JFHES] FHol| FY3)
Al ZZHT 100 m FHOE A FAEE Tl
olt= d& J}A % (Exakt-Cutting Grinding
System Apparatebbau, Norderstedt, Germarny) © =

) of the implant contacts with the bone at Micro-CT and

Implant entire contact bone length at Micro-CT (mm)  entire contact bone length at histomorphometry (mm)
Ti-Unite 723 8.08
Astra 10.54 1044
Us I 942 10.85
Implantium 6.27 6.28
44 CHBHR UiE ) (S TISisalR] 2424 135, 2008
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T}, AT L Carbon paper #800-#1000+# 1200 <=
or YRA e Al Antg AHe T
7F 20:25m7F HEE Anketgth Donath®}
Breune 7} A A8t Z 2 EZo| uw} HE Anp
A3 AT BE AN 1%8] BROHUERE
Aoz a3

HAE ARE BE 2ANRNN 2IaE
ot gAE #g&n]7 (DP70 microscope digital
camera, Olympus America Inc., Melville, NY,
UsA)#t tx"d 7lg} (BX-50 Fluorescence
Microscope, Olympus, NY, USA)E o]-&3}o] 40
wje] wlE =2 F 79 pARite] gk ghle] ok
% #9491

Z At (Fig. 3). 245&9 5% 2 Image
3Z &2 712 (National TInstitutes of Health, Virginia,
US.A)E o] &34t} Micto-CT GA-L 71&

B AREE FRY 7t glenw AA 2

AL 71EF AR B95E gdE e
o= TiUnite™ S1Z@EC] 2719 Valat Zo]
of sl gate= F-7HA] Image J ZEIFHOF =
23t}

4) F59 AAE =4 (Removal Torque Test)
w2 8nkE] ZFEm=32)F A F EA A

o] Z](torque gauge manometer) & o] &-3lo] HEH

AAEE &85

CSIEREr FEHVEUE

Fig. 8. Since designs of implants are various. subcortical bone area was measured by measuring the

length of two thread of Ti-UniteTM implant.
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Fig. 4. Removal torgue test was performed with
electronically controlled eguipment.
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Fig. 5. Based on the removal torque value anc
the entire contact length of the implant
to the bone. the interfacial shear
strength was ocalculated.
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Table 3. The frequency of bone overgrowth

Implant  Surface modification Bone overgrowth

Ti-Unite Anodizing 64.3%
Astra TiO2 Dblasting 71.4%
US 1T RBM 57.1%

Implantium SLA 479%
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Fig. 6. Radiography of implants at 6 weeks
after implant placement. Bone over -
growths were perceived on the upper
cortical plates.

=2 AelE gAleke AW WAR] F
g ofrl A B e #AF ] gkt At
2o & iR AlHAM &e] HFAo] #F
=9t} (Fig. 6). I35 Wlms JZSHE 11 f9

27 AR A &9kl (P= 461, Table 3).
2. Bl B4

12 el 1SQ @ WEe usn®,
Ti-Unite™, Implantium®, Astra® 420 % epgu}.
EAAoz UST®Y TiUnite™ QJZerer}) =
Al JeRdL}. (P= 000, Fig. 7).

27} b8 4 9] 1SQ7k %12 Ti-UniteTM, Astra
® UST®, Implantium® =0]Sit}. BE ol ZdE
AX FAFoG A FA 7} Frhele o] 59
Ti-Unite™ 1 Z@E7} 714 =& 22 obgA 3
= Btk 657 $o] A= 479 A8 dEH
E Zbol| f-elakg HolA] gttt (P= 072, Fig.
8). USTI ™l A g 29 Ay}t A=
o2 AA vERyT

ISQ#te] Waldo] 2 AN BY Astra®,
Ti-Unite™, Implantium®, USTI® <zo]c}. 218

“:1 O""_l
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Astra Ti—unite Implantium US|l
(Chi-square P= .461)

Fig. 7. Mean I1SQ value of four implants at
implant placement (Kruskal Wallis, P=
.000).
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Fig. 8. Mean I1SQ value of four implant at 6
weeks a’ter implant  placement
(Kruskal Wallis, P= .072).
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1st 2nd

Fig. 9. Mean I1SQ value change of four implant
for 6 weeks after implant placement
(Kruskal Wallis, P= .216).
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Astra Ti-Unite Implantium

Fig. 10. Mean peak RTQ values of the 4
implants after 6 weeks of healing time
(Kruskal Wallis, P= .371).
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4. Micro-CT

7o WE Micro-CT Ate] &4
219lt} (P= 863, Table 4).
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2

Shear strength (N/mm”)

A B, C

T A0

Astra Ti—Unite  Implantium US II

b. At histomorphometry (Kruskal Wallis, P= .003).

Fig. 11. Mean value interfacial shear strength of the 4 implants after 6week of healing time (The
Alphabet on the graph implies the statistically same group).
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Table 4. Mean bone-to-implant contact using of two methods.(Micro-CT, Histomorphometry)

Implant Surface BIC at Micro-CT (%) BIC at histomorphometry (%)
Ti-Unite Anodizing 48.9+15.5 39.8+16.3
Astra TiO, blasting 51.0+5.1 459+12.7
US 1T RBM 674+224 34.4+19.1
Implantium SLA 59.5+19.9 41.4+4.0
(Kruskal Wallis, P= .863)
AELEN = YZTE FUOR Fo] {5
o] FA3E L vEon JZdE Fd
< Bl F0] s IS Hole AR 9]
At
RE AdZZHEJA Micro-CT Aox =338
R EEO] AN A AN S ARHT} B2
*He By Mlcro CT ollM FHEEo] 714
= U USI® JZBEE 24 24428
2 A" e 7HE B2 FHEES JYERRS)
t} (Table 4).
Z17re] JE@EN A GAE Fo=
71EZoln A gaE Fol= ANEE o
BB okzto) Ak B gy 4o #AE o
53] Bl $42 Tilnite" JEBEN Fe=
HA BT}l Astra® JEPEE DA ZoA &
A T 2HEEE e A"
F1te] Azt nlAVAL Bl vls) A"
3t A7} 7P vAA Y 48338 A
g e $e THELS JE USH® %
ZHEE ) 2/31= RBM FW o= Add A
ol A 13 N AEAE TWE GAIEL 9
v} olol whEk A Al 1AEAE 3ol w4
T3 A& e AgdleE FHEE0] Yo
Y} RBM fHlo] M4 @y A& U= FHEE
o] %71 Wb}, Implantium® o Z¢EE ¥4
T M 2L THEES HolAY WAZ
gl w34 A4 Aget o] Ed Asm” o
ZHES np7A & v AUAE 438 A

Fig. 12. Stained ground section for
histomorphometry (a) and Micro-CT
image (b).
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c. USII

d. Implantium

Fig. 18. Typical histologic images of each implants. The newly formed immature bone in the periosteal
and endosteal areas appears to be darker than the old cortical bone.
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Astra Ti—Unite Implantium US Il
Fig. 14. The average % of entire bone to
implant contact of the 4 implants
after 6 weeks of healing time (Kruskal
Wallis, P=.974).
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100

2 v
3kt (P= 360, Fig. 15). 7} $IETHES]
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80 1

60 1

401

20

15.

Astra Ti—Unite Implantium US Il

The average % of cortical bone to
implent contact of the 4 implants after
6 week of healing time (Kruskal
Wallis, P= .360).
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Astra Ti-Unite Implantium US Il

Fig. 16. The average % of subcortical bone to
implant contact of the 4 implants after
6 week of healing time (Kruskal Wallis
P= .974).

ERRA] kil (P= 974, Fig. 16).
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Fig. 17. The average % of bone area o° the 4
implants after 6 week of healing time
(The Alphabet on the graph implies
the same group, statistically, Kruskal
Wallis P= .036).
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Removal Torque and Histomorphometric Investigation of Surface
Modified Commercial Implants:
An Experimental Study in the Rabbit Tibia

Jong-Hyun Park, Dae-Gon Kim, Lee-Ra Cho, Chan-Jin Park
Deparsment of Prosthodontics and Research Institute of Oral Science, College of Dentistry, Kangnung National University

The methods of surface modification of commercial implants were various according to the manufacturer. Surface
modification of implant may produce diverse physical and chemical surface characteristics resulted from the treatment
method and treatment condition. As a result, the bone response might be different. Even though surface modified implants
have been used clinically, most researches are focusing on the bone response of surface modified implants comparing to
machined implants rather than surface modified commercial implants. This study compare and analyze bone responses of
4 surface modified commercial implants with different shapes and surfaces. Eighty surface modified commercial implants
with 4 different surface characteristics were installed in the tibia of white Newzealand rabbits. Biomechanical stability tests
and histomorphometric evaluation were done.

The results were as follows:

1. Surface modified commercial implants showed stable osseointegration at 6 weeks after installation.

2. Histomorphometric evaluation showed that there was no significant differences in bone to implant contact among 4
different commercial titanium implants. In comparing the implants with different shape the measurement of bone growth
in subcortical area would be more reliable than entire bone to implant contact length.

3. Resonance Frequency Analysis showed that there was no significant differences among 4 types of implants, even though
they were significantly different in installation.

4. There was significant differences in interfacial shear strength among 4 type of implants.

5. It is difficult to observe accurate bone to implant interface using Micro-CT. However, it is possible to measure the entire
contact length of the implant to the bone.

Key words : histomorphometric evaluation, interfacial shear strength, Micro-CT, Resonance Frequency Analysis, surface
modified commercial implant
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