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A Study on the Surface Roughness and Initial Stability

of Various Dental Implants

Cho, Dong-Hoon, Lim, Ju-Hwan
Dept. of Prosthodontics Graduate School Dankook University

Surface roughness is one of implant surface topography and it's found that surface roughness characterizations, such
as surface energy, oxide layer thickness and its chemical composition, are closely correlated if the roughness is changed.
Several studies showed the importance of analyzing surface structure so the surface structure of thread implant was
analyzed to measure the implant quality exactly.

In this study, surface roughness of 4 implants - MK II®(Nobel Biocare), RBM®(Life-Core, USA), Osseotite®(3i, USA),
TPS®(Life-C0re, USA) - were measured using Accura”® and 40 implants were installed into 4 sets of ten bovine ribs based
on the parameters from the measurements.

From this test, the following conclusions for the initial stability were drawn by measuring and comparing RFA, Periotest
Value (PTV), Removal Torgue Value (RTV).

1. R, value in surface roughness measurement was increasing by the order of MKH®, Osseotite®, RBM®, TPS® and Rq
value was the same order.

2. Rq value in each section was observed to increase by the order of MKII® Osseotite® RBM® TPS™ in top and MKII®
RBM“ Osseotite™ TPS‘RJ in mid-section but the value of MKII® bottom was the lowest, followed by Osseotlte“ RBM
® and TPS®™.

3. RFA increased by the order of RBM®(7042Hz), MKII®(7047Hz), Osseotite“(7076Hz), TPS™(7168Hz) and there was
no significance between each group.

4. PTV was increasing by the order of MKH®(-1.62), TPS®(-1.92), Osseotite® & RBM®(-2.08) and there was no
significance, either.

5. Removal torque in RTV measurement showed the increasing order of MKII®(5 31kgf + cm), Oeeotite®(5.71kgf * cm),

® ®

TPS ~(5.92kgf + cm) and RBM ~(7.24kgf - cm) and there was no significance among groups.

Above observations explains that surface roughness does not make any impact on the initial stability of implants

installation.
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Figure 1. Four implant samples (Mk II¥, RBM®,
Osseotite™, TPS®)

3) JZWE A A (Figure 1, Table 1)
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= 10704 S AHEsEi
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smooth surface)S 7FA1&= Mk 1I° Implant (Nobel
Biocare, Sweden)9} - 3mmut ZEIH S 7A| 1
71 4= Resorbable Blast media® XW A& &
RBM" Implant (Life-Core, USA)2} AH5- 3mm%+ 2
BHS 7P 2 ooldle ARFA ZW AP
Osseotite” Implant (3i, USA)%} ElolEbs Zahznf
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USA)E AR&-33ith
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Table 1. The classification of experimental groups

Figure 2. Photography of Accura®

CCD camera
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Figure 3. The schematic diagram of ACCURA

Interference
Objective

E3s)0 GyAe @ AN ola) 339 33
2 ARV B AP AEE B 2% 547

Group Final drill size and implant design n
1 Mk II® @3.75mm implant installed after @3.3mm drilling 10
2 RBM® ©3.75mm implant installed after @3.3mm drilling 10
3 Osseotite™ ©3.75mm implant installed after @3.3mm drilling 10
4 TPS® ©3.75mm implant installed after @3.3mm drilling 10




Figure 4. Resonance Frequency Analyser

5) 3 I 4 7](Resornance Frequency
Analysis)(Figure 4)
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6) Periotest” (Siemens AG, Germany) (Figure 5)
7‘(]0]__7‘_?4 7‘(]20 sl 71&4 .E_/\%_Q ol:;H o7 2.24

sto] A2 YERN =5 319k 7] 50|t} Periotest

® =

+ electromagnet® *|o}E FZ138k metal slug7}

e desaz 4w gl

7) Torque Gauge®(Kanon Mfg. Co., Japan)
293 E9 948 L SYeke AZIA2A 9

=

BTG(1 ™9 kgf - cm, 0.2 kgf - cm $9))Z AM&-3}I T

1) ¥ 2% =4 (Figure 6)
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Figure 5. Periotest®(Simens A G, Germany)
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Figure 6. Three dimensional image of surface

roughness.

Figure 7. The measurement RFA transducer

connected with implant.
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Figure 8. The measurement with Periotest®™
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(2) Periotest®™ value(PTV) =74 (Figure 8)
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Figure 9. The measurement of removable torque

with torque gauge(Kanon Mfg. Co. Japan)
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2 =19 BAAYANE Windows§ SPSS V
8.0(SPSS Inc. USA)E AH&-3toitt. Zh7te] SA 3k
H| X 77421 Wilcoxon Signed Ranks TestE A 53
stgom, A e 7t o BAA foA4S
’\}0}/\5\ &%l T-q"l‘ PTV 2 H =9 AAE 7}4
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Zolol| AAA 3 R, gk ojd gjj <]
peakl} valley7} o= s} Hoh Rgke] H 2
Mk II¥, Osseotite™, RBM®, TPS® 0.2 27159
om, Rede By A= U 7hd Mk 1",
RBM®, Osseotite™, 7} W2 22 JJeh) i}, 7t
2o =Mk 11®, RBM®, Osseotite™, TPS® =0 &, 3}
M9 Mk 11, Osseotite™, TPS®, RBM™ w02
S 7h= QAt}k (Table 3, Figure 9)

(2) AsAT BEE ALY R

FS TR Ry woll e G akol A FAHo B
o® Ho} R} R, B} 2R AUI A #kelth
Arel Be Mk 11, Osseotite™, RBM®, TPS®9]
Fo 7 ZUbHglon Ree AR Mk 1E
Osseotite™, RBM®, TPS® w02 Z7}¥ 9, 7t
Bolo M= Mk 1%, RBM®, Osseotite™, TPS® =0
2 I7ME o, & Mk HC’ Osseotlte
RBM®, TPS® 0.2 Z7FI AT} (Table 4, Figure
10).

(3) Hd =OlRmw)

A SAF A Ha g HAHe] 44
o] fojoln| FHFro R FHiste Hrlele FF
2 BeE =T R&E VFERATE R #09] B4
Mk 1I®, Osseotite™, RBM®, TPS® =02 =71 59
U} (Table 5, Figure 11).
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U} (Table 6, Figure 12).

(5) Hell= (Rw)

T EddA S g dehled 79 A
W Zo] WIS YEh= Alo] obyal 9 =4t
Aol %7} FT} (Table 7, Figure 13).

5, 54 Yo 247 334 10749 AR %

Bargtolw Hoj Fube 8808Hzoﬂ
A H A 6392Hz #HS UERAISIO™ 3] Faae
RBM®(7042Hz), Mk I1%(7047Hz), Osseotite™(7076
Hz), TPS®(7170Hz) %202 Z7}5t9.01 ANOVA
testA %} 95% ool A 2 atitel #1430l ¢l
= 202 YET} (Table 8, 9, Figure 14).
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Table 2. The results of surface roughness measurment of experimental groups (unit: ¢m)
Implant Site Ra Rq Rmax Rsk Rku
top-top 1.457 1.741 10.851 -0.51 2.46
top-flange 1.198 2.591 69.549 1.86 6.19
top-valley 1.086 1.321 8.586 -0.59 2.73
midsection-top 1.675 1.983 14.377 -0.51 2.43
MKII® midsection-flange 0.8272 2.034 95.358 10.01 3.32
midsection-valley 1.58 1.945 17.535 -0.11 3.18
bottom-top 1.716 2.058 11.349 -0.53 2.44
bottom-flange 1.386 2.258 64.587 3.21 5.26
bottom-valley 1.299 1.567 9.667 -0.4 2.6
top-top 1.571 1.878 19.016 -0.5 2.81
top-flange 0.6134 1.66 68.165 9.53 2.61
top-valley 1.43 1.745 10.583 -0.66 2.78
midsection-top 3.768 4.651 37.218 -0.18 3.05
RBM® midsection-flange 1.742 3.17 88.497 5.07 8.88
midsection-valley 1.58 1.945 17.535 -0.11 3.18
bottom-top 7.542 10.8 48.54 0.21 4.1
bottom-flange 8.815 10.202 59.175 -0.39 2.1
bottom-valley 3.754 4.807 45.833 0.41 4.05
top-top 2.011 2433 20.998 -0.4 3.25
top-flange 1.457 3.044 107.638 7.58 12.51
top-valley 1.074 1.305 8.902 -0.67 2.8
midsection-top 5.575 7.067 47337 -0.56 3.38
Osseotite” midsection-flange 2.128 4459 125.755 5.03 7.01
midsection-valley 2.263 2.82 27.66 -0.18 3.14
bottom-top 2.731 4.514 122.527 -1.32 3.71
bottom-flange 2.962 4.803 98.819 3.62 3.26
bottom-valley 3.469 5.232 108.458 -0.52 2.26
top-top 7.788 10.304 96 -0.34 4.49
top-flange 8.403 11.442 107.001 -0.04 4.54
top-valley 12.965 16.45 109.59 0.31 3.09
midsection-top 7.466 10.448 102.789 1.41 5.68
TPS® midsection-flange 6.468 8.766 145.699 0.19 9.06
midsection-valley 7.883 10.96 81.451 1.41 6.14
bottom-top 5.121 7.233 64.125 0.4 4.49
bottom-flange 6.578 11.777 108.668 0.4 3.47
bottom-valley 4.125 10.111 87.642 0.33 4.05
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Figure 9. The mean value of R.

Table 3. The mean value and SD of R, (unit: /m).

Figure 10. The mean value of R,

Table 5. The mean value and SD of Ry (unit: gm).

Implant Site R, Implant Site Rumax
T 1.25+0.19 T 29.66+34.56
MKkIT® M 1.3620.46 MKII M 42.42+45 .87
B 1.4420.22 B 32.01+31.23
T 1.20+0.51 T 45.85+31.10
RBM"” M 2.36+1.22 RBM M 66.92+36.63
B 6.70+2.63 B 109.93+7.05
T 1.51+0.47 T 32.59+53.85
Osseotite” M 3.3241.95 Osseotite M 47.75£51.90
B 3.05+0.38 B 51.18+11.92
T 9.7242.23 T 104.20+7.22
TPS” M 7.2740.73 TPS M 109.98+32.72
B 5274123 B 86.81+22.28
Table 4. The mean value and SD of R, (unit: m). Table 6. The mean value and SD of R.
Implant Site Ry Implant Site Rk
T 1.88+0.65 T 0.25+1.39
MKkII” M 1.99+0.04 MkIT” M 0.13£0.79
B 1.96+0.36 B 1.3542.12
T 2.9242.00 T 2.79+5.84
RBM" M 3.19+1.45 RBM" M 1.59+3.01
B 7.65+4.95 B 0.08+1.42
T 2.26+0.88 T 2.17+4.69
Osseotite” M 4.60+2.40 Osseotitic” M 1.43£3.12
B 4.05£1.07 B 0.59+2.65
T 8.8543.55 T -0.02+0.33
TPS" M 11.89+4.04 TPS"® M 1.00£0.70
B 9.99:+2.42 B 0.38+0.04
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um Table 7. The mean value and SD of Ry,.
1 — 1
) - Implant Site Riu
=M
OB T 3.79+£2.07
MkIT® M 2.98+0.48
B 3.32+1.58
MKII® RBM¢ Osseotite® 'PS® T 2.73£0.11
RBM" M 5.04+3.33
Figure 11. The mean value of R B 34241 14
T 6.19+£5.48
Osseotite” M 4.53+2.21
3 B 3.05+0.74
2.5 BT
2 =M T 4.04+0.82
1.5 o B
P TPS” M 6.96+1.83
0.5 B 4.00+0.51
O ]
0.5
MKII® RBM® Osseotite® TPS®
Fioure 12. Th ue of R Table 8. The mean value and SD of RFA (unit: Hz).
igure 12. The mean value of Ry
Implant | Direction RFA Mean+SD
® \% 7146.97+692.98
MKII 7128.67+542.73
H 7110.37+344.01
10,
8 m T ® v 7038.60+340.47
EM RBM 7091.28+263.28
6l OB H 7143.97+140.75
4 . \ 6920.13+231.12
o Osseotite 7107.25+303.13
H 7294.37+247.16
0
® ® ) ® v 7150.97+652.65
MKII RBM® Osseotite® TPS TPS® 7166.00£468.21
H 7181.03+£139.90
Figure 13. The mean value of Ry,
Table 9. The results of ANOVA test
Hz
7400 Sum of Mean
;388 L Squares df | Square F | Sig
2288? Between Groups 188085.63| 3 |62695.21| 0.37 |0.77
L
2‘2‘88 = With in Groups | 39836487.00 236 |168798.67
B0\ ii® RBM® Osseotite™ TPS® Total 40024572.00| 239

Figure 14. The mean value of RFA
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7 JEAEY 1, FANGoD 384 S43)
of 1 g& ATk PTV% #2604 H 1A}0]
o] S YeEhhl o F gkl e Mk 1%(-1.62),
TPS®(-1.92), RBM®(-2.08), Osseotite*(-2.08)Z }e}
e AR ool /It (Table 10,
11, Figure 15).

Table 10. The mean value and SD of PTV

4. |58 ®MAHZH (removal torque) =

58 AAHS Ho 9.4kg - femol| Al # A 1.8kg
-femE YERNG oM, HEHS Mk 15531k -
fem), Osseotite™(5.71kg - fem), TPS™(5.92kg - fom),
RBM®(7.24kg - fom)7= 0.2 271521 0.9 (Table 12,
Figurel6), A4 Q1 9/ 13Tt (Table 13).

Table 12. The mean value and SD of RTV

Implant Direrction PTV Mean+SD (unit: kef - cm)
® A% -0.63+1.35 Implant Mean+SD
MKII -1.62+1.64
H -2.60£1.28 MKIT® 531232
. \% -1.80£1.56 RBM"” 7.24+1.17
RBM -2.08+1.39
H -2.37£1.59 Osseotite® 5.71£1.09
® \% -1.90+1.06 TPS® 5.92+1.46
Osseotite -2.08+0.98
H -2.27+0.87
. \Y -1.87+1.41
TPS -1.92+1.31
H -1.97+1.22
kef - cm
8
7
6
0 5
4
-1 3
2
_2 1
0 MKl ® RBM ®  Osseotite ® TPS ®
MKl ® RBM® Osseotitie ® TPS®
Figure 16. The mean value of RTV
Figure 15. The mean value of PTV
Table 11. The results of ANOVA test Table 13. The results of ANOVA test
Sum of Mean
Sum of i Mean F Sig u df F Sig
squares Squares Squares Square
Between Groups | 8.72 3 291 | 1.60 | 0.19 Between Groups 37.58 25 1.50
With Groups 42993 | 236 1.82 With in Groups 1242 14 0.89 1.70 | 0.15
Total 43865 | 239 Total 50.00{ 39 '
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