ORIGINAL ARTICLE

https.//doi.org/10.4047/jkap.2018.56.1.1

E7[e| A=0|M RBM
Salined]| M4l USTHE

Ral)
e
fT
il
)
El
ik

Comparison of removal torque of saline-soaking RBM implants

and RBM implants in rabbit tibias

Jae-Uk Kwon, Sung-Am Cho*
Department of Prosthodontics, School of Dentistry, Kyungpook National University, Daegu, Republic of Korea

Purpose: The purpose of this study is to investigate the effect of the titanium implant soaked in saline after RBM surface treatment on the initial osseointegration by compar-
ing the removal torque and the surface analysis compared to the titanium implant with only RBM surface treatment. Materials and methods: The control group was RBM
surface treated implants (RBM), and the test group was implants soaked in saline for 2 weeks after RBM surface treatment (RBM+Sal). The control and test group implants
were placed in the left and right tibiae of 10 rabbits, respectively, and at the same time, the insertion torque (ITQ) was measured. After 10 days, the removal torque (RTQ) was
measured by exposing the implant site. FE-SEM, EDS, Surface roughness and Raman spectroscopy were performed for the surface analysis of the new implant specimens
used in the experiments. Results: There was no significant difference in insertion torque and removal torque between RBM surface treated titanium implants and saline-
soaked titanium implants after RBM surface treatment. Conclusion: Saline soaking after RBM surface treatment of titanium implants did not positively affect the initial
osseointegration as compared to titanium implants with only RBM surface treatment. (J Korean Acad Prosthodont 2018,56:1-7)
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E7[0] B0/ RBM ETAR| 2EHE

EO RBM BHX{Z]  Salined|| M4l QJEHHEQ)

2 Elelg 2tk S7HA171AY Hydroxyapatite T=+= calcium
SE3}AL, TPS (Titanium plasma spray)
£ o] &l WHolth. F WMl AHAA S 2 sandblasting,
2Fx 2] ’HA], SLA, electropolishing, mechanical polishing,
electrochemical anodization £°| @It} opxj2to 2 T ™
uFAl © 2 jon implantation, laser treatment, electrothermal
treatment SO0 2 2R3 4 i}’ o]¢} HEo] YEHE F
Hol| L2 AN T|E kst A 259 BiHS T o} w2
=S 7].&01_71] Sl= H] H]—H—l‘: 3t oq:rLE]o%T;]. oaoﬂ S o]l&
g g, AR EgolEl ARRIRE HEATIE U,
salineo] IETEE FAE WY Sol AL
2 3 83}50] A 1 QIck

B2 AollM= bt A WY FollM JdETHES #
W& blastings B84 AA|ste] EHARI|E F7HA171HA,
of|F 9] alumina YKXE AFE5H= 7o) ofd RBM (Resorbable
blasting media)E ©]-&3l= EHAT LAS A3}
Alumina QJ<}Fe] ¢ FHAE & AEFHE
=R ”J‘lﬁ}ﬂrh l‘L‘JJP Ao ‘34 M| B 25571 7Hss

phosphateE 3 Ho| &

ﬂl

,RE AEE

38545101 A1 517 9 SLAcve SEAEE 49 SLA £
#2) % salineo] B4 0.2, 0|2 s} YHIEL] A 15
o F7}sto] 27| e BAYS 7Hs s A deiA gk

& FI7I1E 0 2 salineo]| A 79 AESTHE 3 F14/do]
7 o BHEol 8 Fe ATEY £/RAS o
Agre S SFAFA 7= Aok’
@7 RBM WX ASHE

salineo]] A4l AlE-& gloH, 2 Ao|x RB
Z2E 2} RBM WA T & salineo]] A4l ¢
Sl S H|w5te] A o 7 ot E Q] 27|
SR Qol WA} Gk mhebA B RS RBM EHA]
=ZZtEQ} RBM ZWHA|E] & saline of] A4l d=
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AHSEE Eety YZAEL E7)9] Aol Als}r] 98]
commercial Titanium grade 45 A}8-5}9] 217 3.3 mm, 49|
80 mmst YUY Fa FAT 2712 EAplict RO

EE A

wUAE By dEuE ko] RBM (5

of
’d&0] HA (Hydroxyapitite)o]1l, 71 &Jof] TCP (Tri-calcium
phosphate) 3! Caslgt&Eo] Z3H) & FTHA FAF & 7[AF A=A

(

2 5bs AA S nhdl & AGE 715 AREshe] HatRlE
I, B AloA FFEAL 2|35} Salineo] Al JETHE
o] 7 St B3t g o2 RBM EHA]E] & saline £
G BEoll B Ao =, A7 25 Hof| A|zste] FH[5HIT
- =7 RBM FHA 2] QZZE(0]5} RBM)

Ald7: RBM WA 2] £ salineo] Al JZSTE (0|5

< M

Bt 5 3.3 kgl wAEHEA A DE7] 100k E Y
of] AFE-5}ic}. o] A15]S The Animal Care and Use Committee
of Kyungpook National University2] <915 ¥ttt (KNU 2017-
0098). £7]= 0.2 mL/kg®] Tiletamine/Zolazepam (Zoletil, Virbac
Laboratories, France)2} 0.25 mL/kg®] Xylazine (Rompun, Bayer
Korea, Korea) 2 Z8-FAMS E6) AAl0lE 519

3. 2Rt

& 799 g AT F 2N Holl & F91E lodined}
75% Ethanol hybrid solution© 2 A %3 & 2% F=7IQ1E o]&
s 18 FATSIStEL 2219) BEAE BT
T2 AR, FolE EBE AL el AdeIXIE AT 7,
A7 3.0mm = 1\}3—0}0% 800 rpm £ =2 YEZSTHE 1A
xS o3t :rmq% A9 8 Alo]] AZ9] OFE ]l Zo
A Y2 gt 92X Fol AT RBM E

wAE AETES YNGS 54 sl AYSGIL, A1 Al 4]

T2 -—2 o
3] HH(Insertion torque, ITQ)S S745}17] 9510 Torque gauge
(MGT-12 digital torque gauge; Mark-10 Corp., New York, NY,
USA)E AFEIRIC 9% 7ol A2 RBM EHixlE] &
2227k salined]] HAl AEZEZHEE |27y} Ssl HHo 2 AR
3k} A" Fof|&= 4-0 Vieryl and 3-0 SilkE AF85Fo] ZutE

5 AR GO, £ T SRR £ 0 8
AE EE3FH L, 1.0 mLe] FAYA|(Baytril, Bayea, Germany)2};
AER Xﬂ(Catosal, Bayer, Germany)— 4A7r 8=} sl T
Ssigint. e ket 44 A F FolM HFHOE 9
nh2|E Aol ARSIt 109 5 ohA] Adrgeh ule} o] U}H
& Al F g $E Wl ABUE DHA} Al

hs A A3)H 2 (Removal torque, RTQ)S =73t
£l B2 AR te} Ssio.
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T OEHE OE9 TUHHHE Lol 7| £]3] Field emission
scanning electron microscopy (FE-SEM, Hitachi SU8220, Tokyo,
Japan)& AR8-5H0] 30ul-E B 20008 &= Eds A3t
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7101 ZZ0IM RBM TR AYSTE} RBM EHAZ] £ Salinedl] ! YSUEC| M L BHEM Hl

(2) £H #%17](Roughness) 73

AZE7] &x-& RSa (Average surface roughness)2} RSq
(Mean root square of the surface)& Confocal laser scanning
microscopy (Carl Zeiss, LSM 700, Oberkochen, Germany)=
F75I AL, A9 3 FHIE o= AEsto] £ & Fi ks
ARSI

(3) EH g EA

£ 080 YEUE HHo] YEEAL SI81A Energy
dispersive X-ray Spectroscopy (EDS) 2! Raman microscope
(DXR SmartRaman, ThermoScientific, Madison, WI, USA)Z
Raman #£33-24& Alsgstict.

5 &4

1z

Hr

AddlolHE F outg]e] E7|oM F8E hS AFEoIIT
wrebA] B2 Q1 B AR A Q] Mann-Whitney testE AH-8-54
293 AAL 5191, P-valuel 0.052 A75to] SPSS 22.0
(SPSS Inc., Chicago, IL, USA)Z o] &5} BAI5}%tt.

ZAut
1. ARsiHE 9 Haie

LEHE A £ 100te] £7] F 1027t FojA F outfe]
E70M AASHE S S5 AFRE L £ BE7E
Alelstar F outg]o A ZF= R on, FHgt o2 RBM 15
£ 12.46 4+ 1.855 N-cm, RBM + Sal Z1&< 11.24 + 1.408 N-cm
2 SRS AAIFES PHF 2 RBM I1E2 13.11 +
1.597 N-cm, RBM + Sal 132 11.49 + 1.323 N-cmZ SHT]
oIt B Mol A RBM 120 Al alaeiat A Azl A

Table 1. Mann-Whitney test between ITQ and RTQ in each group

RBM RBM + Sal
ITQ (N-cm) 84.50 82.50
RTQ (N-cm) 86.50 88.50
P-value 931 796

Table 2. Mann-Whitney test between ITQ and RTQ between groups

ITQ (N-cm) RTQ (N-cm)
RBM 89.00 90.50
RBM + Sal 82.00 80.50
P-value 796 .666

R[22 EEB[R] 568 15, 20183 12

ool f+elmlgh xlo]7} gllem, RBM + Sal ZLEA Al93]
A} A AHE Atolo M= Fojulst xfoli= ATt (Table
1). RBM 1&3 RBM + Sal 1F7tol A5 Aol = F2ju]
gk xfol7}h gilom, RMAS Y Eat Folulgh xhol= gl A
° 2 BEA=|QIT} (Table 2).

2. M

ogr

El

FE-SEM o] 83}o] 308, 2,00084& 2 712 at At
308101 5 15 7bol] Sk xfol= Holx] groL}, RBM +
Sal LE ] A9 B8 A5 o] BREIIT. 2,006} ol M
£ 0% 25 B9l Belrrgos wel Eudes @
G % It (Fig. 1).

i)

Confocal laser scanning microscopyS AF&5F THAZ7] &
427} RBM 159 RSa 7+ Hat 0.584 = 0.020 um, RSq %+
& FHF 0.740 + 0.031 pm= SAHE 31, RBM + Sal 1E9]
RSa ZHS B4t 0.676 + 0.015 um, RSq ZHS H# 0.851 +0.023
umz S (Fig. 2).

4. BHEEEN

EDS #4127t Al FHES B4 4 lon, &= &
ol 25 Tigh O} 44 9a7} 714 o] AL, RBM +
Sal®] 749 F71F o 2 Nad} Clo] A& =it} (Fig. 3, Fig. 4).
Raman 404 = TiO, AgtellA EAQI peak gha HAF
31, 5] RBM Z150lA o W& F719 TiO, T& E 3tk (Fig. 5).

2

e ‘-&
Fig. 1. FE-SEM images of RBM group and RBM + Sal group. (A) RBM group
(x30 magnification), (B) RBM + Sal group (x2,000 magnification), (C) RBM
group (x2,000 magnification), (D) RBM + Sal group (x2,000 magnification).
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Wit% Atomic% Wit% Atomic%

284 6.98 € 5.96 15.76
25.68 4736 o 9.93 19.71
313 299 Na 9.62 13.29
487 3.58 P 0.23 023
63.47 39.09 cl 748 6.7
100 100 Ca 0.19 015
Total 100 100
Fig. 3. EDS analysis of RBM group. Fig. 4. EDS analysis of RBM + Sal group.
300
lTio2 —RBM
250 - — RBM+Sal
— 200
2
5
g 150
L
g Al | |
£ s0 il Hl!H‘ | ' \ W! ‘\ \ v J‘ ' ‘
I LI LR ‘ H Lll‘ W' W
O ,\ i H )‘ ‘1‘), H( I {,l‘ W" I “‘.VHW)U[\ l‘u“‘"\’lj'x‘n[ I Jli‘\ Jl\‘.ﬂk il qu | "]',”L« ‘m\ | \\}u{
100 214 326 436 544 652 757 861
50 Raman shift (cm-"
Fig. 5. Raman spectroscopy analysis of RBM group and RBM + Sal group.
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7o) gla1, B Algo] AL H YETEDS 2]
A9t 1 37]S Ueng 37]9] AZTVE R 251w o]AbH
ol L nle] o] o] EHARY | tish T4 A7t FQE Zo

= A7,

ERYEEH F EDSOM salineo] 52 RBM JETHES] 7
2. Nazt CI9] tu% | 37t saline o] 2z 4o

RBME] /g "J—E— 3 hydroxyapatlte g % S0l olshA] Ca
/JEo] HEH At oiut salineol] X4 RBM YETHE Q| 7%
O™X] & Aol vl Ca &2 v|Fo] ZF2t(Fig. 3, Fig.
4), RBM FHA ] & salineo] 71 &7]oll @ HA|= Foll &
&0] gaf=lo] v|F o] =Hobxl Zo] obdr Az Sul 5P
Elety ETE FH| dgol2o] 7] /2 AT
1 E7ARSE B AFsht Qo A deol2at AlA
3] ATt A= F7HE S = saline o] FA]7]
i} o] 8o 1 Ca o] 29| Hl&& F7J5tal 5 Y3 AR 3l
ot & Afolo] FHHAIE HEl = & Ao 2 Azt
Raman 2Alo]A= EXRA 0 2 TiO, BEIAN T/ =&
o|=t|, RBM + Sal Z1Fol|Ax= RBM L&l Hlsl| 7L 2 =7} ¢F
8L A< oF 4= 9lt} (Fig. 5). EDS BA|A% RBM + Sal 12
oA B2 Zre] Tigl O vl&S& TES 4= Jl=] (Fig. 4), o]A°]
Raman #2404 Uephd Zlo] opd7} ABZHET). shx|gh ofufgh
0] 2 salineol| 4] RBM Z1E0]A RBM 12Xt} WA Tig}
O gho] AEEHI A= F7HEQ EAo] 93 Ao =2 J7te
ok
Ao A AFLE ElelE YZSE 9]

Zere o] ERARY|} o9
ghech Aherel Zlo] wok gyl &

| 263l F1 9A &

=]

N

&3 7o g BZHET. RBME 0|83 FHAAGA 02 A
T AE FUAR7|HT tﬁ 2 ARZIE @7] SloliA F7He o=
USTE FHO A &2 Bt & AXS] RBM& AHE-She=
Y F7HARI e Hit}wl A3t RBM EHxH 9=
S E o] FHAEY0|A salineo] &7 =7] F-G2He] kol T
A FrlelE 4 Qs Ao R 7|digict

ZE

ElelE YETEO|A RBM FHA 23t dETHES} RBM &
WX 2] & salineo]| F4l YZTE Alolof 7] AT x|

7} $ict. RBM BWHA2] A FUAZV]E ©f T7HA]A saline
O] ZFEro] s IS Yot = Ao FrHE o2 ISy}
o £ 7102 g
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E7N|9| ZZ0{|A RBM
Saline0]| ™Al el=&2t

I=|:|
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