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On the effect of saline immersion to the removal torque for resorbable

blasting media and acid treated implants

Jae-uk Kwon, Sung-am Cho*

Department of Prosthodontics, College of Dentistry, Kyung-pook 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 and acid etched
surface treatment on the initial osseointegration by comparing the removal torque and the surface analysis compared to the
titanium implant with only RBM and acid etched surface treatment. Materials and Methods: The control group was RBM and
acid etched surface treated implants (RBM + HCl), and the test group was implants soaked in saline for 2 weeks after RBM and
acid etched surface treatment (RBM + HCl + 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 significant difference in insertion torque and

removal torque between control group and experimental group (P = 0.014 < 0.05). Surface roughness of experimental group is
higher than control group. Conclusion: Saline soaking after RBM and acid etched surface treatment of titanium implants were
positively affect the initial osseointegration as compared to titanium implants with only RBM and acid etched surface treatment. (J

Dent Rehabil Appl Sci 2018;34(1):1-9)
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mm, 40| 8.0 mmE AN S FoiA TLT 272
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710l 17g5Fod RBM (F/d 59| hydroxyapitite©] 1L, 71 ]
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FHst3ih 1 = A2 E FAHHC)E ol8st3lon,
ZHRTE NFE 3o o]AZ 2 (isopropyl alcohol)
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- AP RBM BWAE F dxste] Aeads
o] A Al AZZE (0]5} RBM + HCl + Sal)

FAHEMN AE7] 100}
AS8 The Animal Care
and Use Committee of Kyung-Pook National Univer-
sity®] 591 T RSYPETHKNU 2017-0098). E7]=
0.2 mL/kg®] Tiletamine/Zolazepam (Zoletil, Virbac
Laboratories, Carros, France)ﬂ- 0.25 mL./ kg?l Xylazine
(Rompun, Bayer Korea, Seoul, Korea)& AF&-5}0] 5
A Bl AN sho] Agsieict

3. +&%Et
F& 299 de AAT T AR G Ho] & 79
Z iodine} 75% ethanol hybrid solution & & 253 &

206 FEARIE ol8ste] £R98 Fauh st
£7)9 A2RYE BN T q@g A, os
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& AHESHA 800 rpm S22 JEUE IPA MRS
At 189S /3ot =8 Aol A9 FF o=
ol A HX d=F Fsth. LEF Aaole di=
TQ RBM + HCl YEHEE A HG F4 5ol 4]

T =
Lok, Al Al A3 A H(insertion torque, ITQ)&
Z75}7] 95199 torque gauge (MGT-12 digital torque
gauge; Mark-10 Corp, New York, USA)E AF835}%1

Y& Ao A RBM + HCI + Sal ¥4&

o 95

ES tEIY LT Yo AstuA A=A
S = kel

=2 T

Q.

O

18T

4-0 Vicryl and 3-0 Silk& At

1.
-
sfo] 2uRE 2 WRLFS AWSGE. 24 F 4
u

=
(Baytril, Bayea, Germany)2}
Germany) & 447t F712
Jdeiu g ot e 2 A F FHoM FF AR 9t
22 Aol AbgsliTh 109 & 9hA] A3t vlel 5o
SHA wHE & e F9E Zoste] dEHE 1AAY
AHE R9E =E3AA, AIHE wigt 22 torque gauge
£ o] 85} AAZHH (removal torque, RTQ)S 57
32, BE7le TEAER ol et S8kt

thAFE XA (Catosal, Bayer,
a8z A0 Belakgc

P
'I:T-_(\):IE\_

S
250 U Fohn] 4 Field
emission-scanning electron microscopy (FE-SEM,

Hitachi SU8220, Tokyo, ]apan)% AFEEHA] 20008 &2
29 Asisi

2) 9 AZE7|(Surface roughness) 573

EH AZ7] 572 RSa (average surface roughness)
9} RSq (mean root square of the surface)E Confo-
cal laser scanning microscopy (Carl Zeiss, LSM 700,
Oberkochen, Germany) 2 S5}, A|H ] 3 71U &
dolz Melslol 28 T B2 AHEIL

3) 29 HEEA

£ 059 YBUE BRI JREAL oA
Energy dispersive X-ray Spectroscopy (EDS) ¥ Raman
microscope (DXR™ SmartRaman, ThermoScientific,
Madison, USA)Z Raman #3385 A|s)5}%ich
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5. Al

ML

T 59 BAENS SHEE T-test I Two-way
0

=]
ANOVAE AHE3}9131, SPSS 22.0 (SPSS Inc., Chicago,

UESTE 1A A" = 10mtg] B7] T 1nkE7E H
ojA F outz|e] E7joA AMASHE S FH5H3T A
HIHHE L 52 10pg] E7]oM SHE g2 A QsiR
onj, RBM + HCl 1Z& 14.06 + 10.57 N-cm, RBM
+ HCI + Sal 182 13.52 £ 1.366 N-cm& S3E| it}
A AS) 2L RBM + HCl 18-& 17.08 + 1.763 N-cm,
RBM + HCI + Sal 152 19.12 + 1.490 N-ecmZ £7
=k SHAA T-testE 0]-&3F FAEA A RBM
+ HCl Z1golA A" HE AASRY Alolol=
oJn)gl xpol7t giglott, RBM + HCI + Sal Z1E0]A
= A AMALHE Abolo] Foulgh AfolE K
QATHP = 0.014 < 0.05)(Table 1). =3+ YZSHE 1|
ol Tt Al W AAAY EAgE AT Two-way
ANOVA SAZAolA AGAeE A AAS] BT olA
SARCE {Fou|g ZFo]E EJHP = 0.007 < 0.05)
(Table 2).

Confocal laser scanning microscopy% AFESE THA
A7) 28431} RBM + HCl 1E2] RSa ZHe 4 0.690
+ 0.055 um, RSqZH-S F 0.869 + 0.073 umE S
2131, RBM + HCI + Sal 1E9] RSagtS 3 0.897 +
0.047 um, RSqFHE B 1.153 + 0.077 um 2 EH=Q]
Th(Fig. 2).
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Table 1. Comparison of RBM + HCI group and RBM + HCI + Sal group by independent two-sample T-test

RBM + HCI RBM + HCI + Sal P value
Insertion torque (ITQ, N-cm) 14.06 *+ 1.357 13.52 + 1.366 0.785
Removal torque (RTQ, N-cm) 17.08 £ 1.763 19.12 £ 1.490 0.389
P value 0.193 0.014*

*: P < 0.05.
RBM, resorbable blasting media; HCI, hydrogen chloride; Sal, normal saline.

Table 2. Comparison of RBM + HCI group and RBM + HCI + Sal group by two-way ANOVA

df SS MS F Sig
Torque value
Type of fixture (RBM + HCI vs RBM + HCI + Sal) 1 5.138 5.138 0.253 0.619
Time (Insertion vs Remove) 1 167.271 167.271 8.231 0.007*
Type of fixture * Time 1 14.951 14.951 0.736 0.397

* P <0.05.
RBM, resorbable blasting media; HCI, hydrogen chloride; Sal, normal saline.

——

Fig. 1. FE-SEM images of RBM + HCl group and RBM + HCI + Sal group (x2,000) magnification. (A) RBM + HCl group, (B)
RBM + HCI + Sal group.

T5um

Fig. 2. Surface roughness images. (A) RBM + HCl group, (B) RBM + HCI + Sal group.
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EDS & ’“Oﬂ/\i T+ 1§ 55 Tigt O7} 7V B2 vlE
2 ZAZ597, RBM + HCl + Sal 21E9] 3¢ F71H
O 2 Na¥t Clo] HEE AT} (Fig 3, 4). Raman A]0]|A]
= gely d=2tE WS Uyg= TiO, oS Ubed
Hib ERAR] peak gt& BoFQ oy, & AF1tl &
Aol Ho|x] ekotth(Fig 5).

rOl‘

E
Branemark 5-& X|1+8 Elels AdZEQ} FH I}
o = MdS FotYal, AR7IRE olo A5}
of ek WS ASSI STk oleiet 2 RE 7

RBM+HCI| Wt% | Atomic%

Fig. 3. EDS analysis of RBM + HCl group. RBM, re-
sorbable blasting media; HCI, hydrogen chloride.
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— RBM + HCI
— RBM + HCI + Sal

0

1
-50

Raman shift (cm™)

Fig. 5. Raman spectroscopy analysis of RBM + HCl implant and RBM + HCI + Sal group. RBM, resorbable blasting media;

HCI, hydrogen chloride; Sal, normal saline.
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ZUE Holo] 1A e A :
of, Al P £RT] WSS BT, 0]F UWPHR SLA

= R
EEAYT YBHESH HA G HA SLARHA

23t ASTE L] BIC (bone-to-implant contact) & 5
)

RBM ERA F A4 2 AeAg4 o 54 290
g & AALEYS RolRgln, AA@se] BN
o £7] 2AY] G317 8T Rolen AT

FE-SEMO 2 RS Gt AlolM & 1§ &2

FUFEHE B O (Fig 1), &
S uwj, RBM + HCI + Sal 120]A]
T =2 RSq gt UERIh Webb Sofl ostd A%

Ho| A ZTHE FHO|A HAYSH M| E0] osteocalcinTt

(2

alkaline phosphateE T o] AJAtslal, R AL &
52 FLT o9k OO R oRY B 2
O] OF 1.5 um, 217 °F 40 yme] W7 Lot}
Sholth” 2¥ta UR A% ASTE UL A5
E 7998 Z7IA71E 2elo] ul, HEw THAY
PR 1 - 2umE T RIS Sk O el AR

M

FEoME 2 AASAEY BICE Hol= ZET &
HAZZIE 0.5 - 2.0 umZ BI5RL Qe 2 Aol|A
% RBM + HCI 153} Hlasto] =2 AATES B
QI RBM + HCI + Sal TLg oA ¥H13 Aotage]e] ok
9] Wy} Fa 1.153 £ 0.077 um&] RSqE Ko g
A, A AFEI 22 A5 e L }ltk. 3R] ¢

oA 2R ¥& IET v|wste] Ti, O Y49 A H]
&2 HIKSIL:, Nadt CL/d o] AEE I o= A4
Ao & ol 2ot o]250] YEHES] B
2 e Agste] Uehd datz Az o) gelst
7] $1814 Raman BFEAH 02 ASTE UG 145}
= dago] Agol HeliM Felsi T Eleky dSUE
o] FHE HAE TiO, & YEE peak= FA &
T & AR oo ERHor e EFE 7
6

T § U= peak = FotH = Zlo] ojEgich Al
o] AAl Z diza vlaste] AP JdEUE
FHS o AR T 91o] AETE T RS0
el A| ol SaiElHA BH ARTIE T A
& obdx], ojulg ThE URIo] =Rl F7HEQI Aol
2o 707 BZE

AP AEHEY F 4 F3H(hydrogen em-

%= sandblasting B2 2 RBMS A5}

= PEom e NgLo
SAE F7PE9 ERAE o, AREoE BE
QU A B ERHAYIE ZHE 5 9
Qick. SHRIgE ALxIEle] olgk ABEHE EH oot o}

=

IEUE Bt 27 F 29 L AR 2
Aol £ 1§ Aole] 7] 2 ZFEe] Atol7} gick
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Al HAl QJESHE ] AY7I7He o 1A Bk
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S7H: Resorbable blasting media (RBM) EHx]2] & 2Fx]2| 3t Elelg YSHEQ} T YU THAT & A4

Al Elebw JETEA Ae|aldso] HAl 7 5 o =

TR} shk.
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UEHES A-HsL, S0l A-AFHITQ = F5ITE 10Y & YEHE A-HRE =EAA AAIHHRTQ)
= 57515t Ao AFEEH UESTE A|HO FHEAMS J5) field emission-scanning electron microscopy (FESEM),
energy dispersive X-ray Spectroscopy (EDS), THAZ 7| 7 Y Raman EFE4-& A|sY5Sct
Z1t: RBM FHAY 8l A 2lste] AgjAldol A4l Heks dETEA tizdol vlsl =& AAYHE S Uehd
o, FAXCE Fou|F gha ETHP = 0.014 < 0.05). FHAR7|= AFTAN o =& AF7IE L}EP‘;“‘:}
ZE: Eety YETE RBM WA 3 AbxE] & gejA o] FA Aol YA AFE HAIK] &2 A B &7
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