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Comparative study of removal torque of 3 different hydroxyapatite coated implants
in the femur of rabbits

Sang-Soo Kim, Ju-Hyung Lee, Seok-Hyun Yu, Hyung-Ju Lee, Jee-Won Moon, In-Sook Park, Dong-Seok Sohn
Division of Oral and Maxillofacial, Department of Dentistry, Daegu Catholic University Medical Center, Daegu, Korea

Introduction: This study compared the strength of osseointegration as determined by the resistance to reverse torque rotation oérhree differ

hydroxyapatite coated implants in the rabbit femur model.

Materials and Methods: Three hydroxyapatite coated implants (HAPTITE), Tapered Screw-Vent (TSV) and BioTite-H - were used. A total of 40
implants were placed in the femur of 20 adult male rabbits. The animals were divided into two groups. In group A (n=1®TbTte Was placed

into each right femur and one TSV was placed into each left femur. In group B (n=10); one HAPTITE was placed into eadlurighd fene
BioTite-H was placed into each left femur. Five rabbits of each group were sacrificed at 4 and 8 weeks. The implants eereyreznevse torque
rotation using a digital torque-measuring device. A total of 40 implants in 20 rabbits were used for the removal torqueentsasure

Results: In the Group A, 4 weeks after implant placement, the mean removal torque for the HAPTITE and TSV w&4 .80\ cm and 288

15.1 N cm, respectively. Eight weeks after implant placement, the mean removal torque for the HAPTITE and TS\\128s28¥.8m and 549

22.4 N cm, respectively. In the Group B, 4 weeks after implant placement, the mean removal torque for the HAPTITE andvgisTo&:aH29.6

N cm and 37.%14.1 N cm, respectively. Eight weeks after implant placement, the mean removal torque for the HAPTITE and BioTite-Htwas 91.4
47.1 N cm and 3089.8 N cm. HAPTITE showed a higher removal torque than the other implants.

Conclusion: These results suggest that HAPTITE increases the strength of osseointegration significantly as determined by the nesistarce to

torque rotation.

Key words: Torque, Hydroxyapatite, Dental implants, Osseointegration, Rabbits
[paper submitted 2010. 11. 10/ revised 2011. 1. 25/ accepted 2011. 2. 10]
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= A& =<2 HAPTITE (DENTIS Co., Ltd., Daegu,

Korea), Tapered Screw-Vent (TSV) (Zimmer Inc., Warsaw,

IN, USA), BioTite-H (DIO Co., Ltd., Busan, Koreg) =& &
& Ab&stiT

HAPTITEE A2, 13 % 102-10° E 29 A] resorbable
blasting media (RBME™ o 2= HASE A7 4%

25714 S ol g3ke] HA TY A JSVET 799
HA ¢ 74 & 1-2 gmo] t}. Micro-threadA s 1 mm £ 7+&
RBM #®olm, JZHES] Yz ¥ HA IHC 8
ook B Ao A 27 3.7 mm,Z o] 8 mm HAPTITE
£ 20vtE] E719] 5 thE el Zhz DA A 936
™, Z 2070 & AH§-3F .

TSVE= machined surfac®] 2 HE £ S HA particle2
grit-blastings} o}, =7+ =2 A& 7]E 7}% microtextured
titanium surfac& WE T A ZSHE Q] 7120 FE 9 pres-
surized hydrothermal post-plasma-spray pro¢gs$° = HA
FES A d=dEd. A7 3.7 mm,Z o] 8 mm TSV
2 Group A9 10712] B719] 23 o5 3o] 2t7h LA 4

‘:,
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BioTite-H—“— RBM ¥ 9ol M7]s}8t4 AHFHoR
Brushite (CaP)yE & #] &) &1 J & &+ E t}. Brushite= HA 2] A
TFAZ A L34 o] $-F3FcH BioTite-He] micro-thread
2mmEZ7HE RBM £ o| W, I Uz 2HL Brushited
GO g Hojglth & AFolA 27 3.8 mm,Zo] 8 mm
BioTite-HE Group Be] 10vt] E7] €] &3 of 8 Fof 77}
A A gstglon, 3 1070 & AHE-sH st ot

A 2.8-3.2 kgl 7 71 E 207} 2]
Atk AP FES G FF I 124 7] 3-5 F7171
SHA A E = AP A A £ AR E TR 9]
EAge g tEYY ey FEAY
sttt 7¢7—} 109} 4 A3 BE O =
Ur—ro% AP stk dalutH & 9138He] 30 mglkge] A AH
e} 71 (Ketamine, Ynhan, Seoul, Kore%) TR LE&FA
OjE‘r FE U EHF 9o A¥EA S =Z 1:100,0000] I ]
ZYE FASIY FERHE FE A & 25% 2
< wEste QEZ AT E & AT 100
Z ) 5 5ol HAPTITES Ztzt 114 2 H 8k
Bl = o § 5o TSVE zH2 U4 4 98}
. B 107t o A = -5 o § F-ofl HAPTITES 717t 1
AYstea, I WAl #3550 § -0l BioTite-HE
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Table 1. Experimental design
Right femur (n=20)  Left femur (n=20) Numbgr of
Rabbits
Group A HAPTITE (n=10) TSV (n=10) 10
Group B HAPTITE (n=10) BioTite-H (n=10) 10

(TSV: Tapered Screw-Vent)



Fig. 1. Digital torque meter used to measure the peak value
of resistance to reverse torque rotation in N cm.

& 2389tk 243 A A A e SPSS version
14.0 (SPSS Inc., Chicago, IL, US&) ] 23} independent
ttests o] &3kl TAH A5 skl en, P<0.0R] 7%
g BAA 02 oty e

4 weeks
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W
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HAPTITE vs TSV

HAPTITE vs BioTite-H

Fig. 2. Mean removal torque values (N cm) of implants 4
weeks after implantation. (TSV: Tapered Screw-Vent)

Table 2. Removal torque values in Newton' s

JKES] LYEIB0| AJE/3t SERS] FUHRISA T gIBRE0] i3t HHIHE bim o7

A 20vt2] 9] 7HE A BE AZHE(n=40)0] A A3
AE S =459 . (Table 2) HAPTITER} TSV 2
BioTite-He] Al A3 A ks 45, 852 o] Iz E
2k ske] vlas B oxtt.(Figs. 2, 3)

A 45219 79, HAPTITES] A A3 A E H g
70.7+31.6 N cne] 91 2.1 50.0-121.0 N cra] H9 & B Y
T} TSVe] A A3 A& 3 #7342 28.9+15.1 N cnv] ¢ 0.1
8.5-50.0 N cn®] ¥ ¢ & w4t =, HAPTITESY A A 3] A
g HF o]l TSV HagtEo o 2 7 Jedl A, 5
At O 2 f2] 8 ato] & B ¢ th.(P=0.028)

A 8 k9] 79, HAPTITES] A A3 A g A
87.9+26.2 N cnp] 21 21, 55.0-114.5 N cra] HYE B9
T} TSV A A3 A8 3 F73kS 54.9+22.4 N cne| ¢l oH
34.5-84.5 N cn®] M9 S HYth 4529 np371A 2
HAPTITE®] A A3 A ™ Fgke] TSV i ghEt o
T s et At A BA AR s Aol E
o) x| ekt (P=0.065)

B

8 weeks

(N cm)
g s & B

&

]
30.8

Removal torque

HAPTITE vs TSV

HAPTITE vs BioTite-H

Fig. 3. Mean removal torque values (N cm) of implants 8
weeks after implantation. (TSV: Tapered Screw-Vent)

Group  Weeks Implant Removal torque (N cm) Me=BD
A 4 HAPTITE 121.0 63.5 40.5 50.0 78.5 70:B1.6
TSV 50.0 8.5 34.0 25.0 27.0 281915.1
8 HAPTITE 55.0 114.5 66.5 109.0 94.5 8%26.2
TSV 36.5 725 46.5 84.5 345 54t92.4
B 4 HAPTITE 47.5 108.5 32.0 56.5 45.5 58:29.6
BioTite-H 39.5 53.0 14.5 42.0 39.5 3AN4.1
8 HAPTITE 36.5 86.5 153.0 122.5 58.5 ok47.1

BioTite-H 295 44.5 33.0 17.0 30.0 306t9.8

(SD: standard deviation, TSV: Tapered Screw-Vent)
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Bt 452+ 79, HAPTITES] A A3 A g 33k
58.0+29.6 N cne| 2.1, 32.0-108.5 N cra] M9 & H Y
t}. BioTite-Ho| A A4 3] 4 8 3+ 3t 37.7£14.1 N cne| §}
o1 14.5-53.0 N cnt] ¥ 91 S Btk HAPTITES #] A 3]
g Hstgho] BioTite-He] s # 3t ok 27 Ugkou, 5
At AZ Al {98 2ol & Kol A ¢ skt (P=0.203)

Bt 85 At 79, HAPTITES] A A3 Mg 33t
91.4+47.1 N cne] 21 2.1, 36.5-153.0 N cra] M9 & B ¢
t}. BioTite-He] Al A3 & 3 #3k-> 30.8£9.8 N cne| 9L
o1 17.0-44.5 N cnt] ¥ 91 S B ok HAPTITES #] A 3]
A8 3 F7ko] BioTite-HE. T} <F 3u) 7} AA YEGL
™, BA A 02 9] g 2po] & H 9 t}.(P=0.044)

A B Boll Al HAPTITE 452} 9F 8522 2 A 3] 4 ¢
Atolo| = A O R fo g Aol & Holx &%
t}.(P=0.103)
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