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In order to activate dental implant surface for osseointegration, one of growth factor - recombinant human bone mor-
phogenetic protein-2(rhBMP-2) coating on surface modified titanium with sodium hydroxide was designed. The phys-
ico-chemical properties of surface modified titanium and the rhBMP-2 eluting characteristic of the modified titanium
were evaluated. The longer sodium hydroxide exposition time, the less eluting of rhBMP-2 on sodium hydroxide

treated titanium was observed.
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Figure 1. Surface roughness of NaOH treated titanium surfaces.
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Figure 2. SEM photographs of the surface of the machined titanium
disk. Magnification: a) 1,000; b) 3,000; c) 10,000; d) 30,000.
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Figure 3. SEM photographs of the surface of the NaOH treated tita-
nium surfaces subjected to heat treatments at 3 hr. Magnification: a)
1,000; b) 3,000 c) 10,000; d) 30,000.
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Figure 4. SEM photographs of the surface of the NaOH ttreated tita-
nium surfaces subjected to heat treatments at 6 hr. Magnification: a)
1,000; b) 3,000 ¢ 10,000; d) 30,000.
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Figure 5. SEM photographs of the surface of the NaOH treated tita-
nium surfaces subjected to heat treatments at 24 hr. Magnification: a)
1,000; b) 3,000 ¢ 10,000; d) 30,000.
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Figure 6. Contact angle of the surface of the NaOH treated titanium
surfaces. a) machined surface; b) annealing only; ¢) 3 hr sodium
hydroxide solution treated then annealed; d) 6 hr sodium hydroxide
solution treated then annealed; e) 24 hr sodium hydroxide solution
treated then annealed.
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Figure 7. FT-IR (ATR) of the surface of the NaOH treated titanium sur-
faces, in comparison with that of Ti metal before treatment.

e &2 ML det S HEZ MEEC. H2S F
HoIM Zokl LELL A= S HEES SMIHES A2l Al
el S0l et O S0t 3A SIS ol AME| Al
Zto| STt o|ESI B2 ke |7t ElERsS BHO| Ed
EIXSE ofnlgict. oHH, BH 2| Azt STl meh

ME= — [

Vol. 14, No. 3



128 RIe - 885 - #E9| -

I S. 90 min
— 100 I 60 min
§. [ 30 min
o 11 min
o
s 75
[11]
£
[
e 501
2
(]
>
_g 25
5
&
0 T T T T T T T
0Oh 1h 6h 24 h

NaOH treatment condition
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Figure 9. SEM photographs of the rhBMP-2 coated surface on NaOH
treated surface for 24 hrs. Magnification: a) 1000; b) 3000 c) 10,000;
d) 30,000.

A, RXRIZ0l HISl0] 1/4 X 13 HEZ o) BT g

50| O|O{XIX| 2 Z0| THSI0] YA FTIR SMOIA A

2 4 UME ZUHE, SMBILIES M2l olsio] A 3

THE SAEIo EMIE 710 2B A4 Bt I SS3 Ol
0

TEZ Qlet BHN SUiof 7|elsiod EEEO| WY Lh2X] X

g tsdE 1 E Hert AU 00 e0=el 8 &F
of B AlEE 13| 524 =5M=E 4t H&ss & 0=t

|

QIUtot] B&E THEAS| BEIE TASIUCHFigure 8).

B 1A BAHE NH FAMEIEe BR =0 2F &
E5127| =0l 90z =Zut ME|E ST O 0|49 &
E2 EEX] QIUCt 2Lt A O A3UE HIRE 20| ot
SIIEE Me|ZoMes THEE 8F0| AEEQICH fASHILE
B +8UCE A7t M2lEl EHOME 6.80%2 8% HEHS
2OH, oAlZt MElEl HHOME 12.86% 2|10 24A17F
HMe|E HHOIME 13.84%2 XHE THEE 2& 540| LiEt
Do, 8&5F CHHEISOl SR 1, 6, 24A7F EHAZ(0|
2t 40.21%, 38.35%, 37.80%= TAMSILIEE HHAZ|AZH
Sl et 8 SO dAa Z0| 2RIEQICH F 90zt
o =3It QU= E7otl AEEX 242 60% QHHe|
A2 HHO| Lot A0 O|H 85 HIF UM
HELX| 42 ASZE o 4EICt

2| & x| El AEO| Ho{E

H AEH HHO| & R2E0 UK RS =QIstiAt HH
HAS AESIYCE IR 2=l sub-um level®| DIAISH 26
O|&Q| creviceZt BEE, MASILIET £+8AU2

2 24AZH BH XM2|E AEHO| rhBMP-2& ZESIUCHFig 9).
O|2t Z+2 HEMHO| ZEHE rhBMP-2= ZHEHEl O|M|SF SpAT T
of #HO| o & Zghstl JUS #ek Of2h, WEE crevice

Biomaterials Research 2010



MHMEER (thBMP-2) TEE 28t

tat LIEESO Slet ElEfs EHAE 129

Table 1. Contact angle of the NaOH treated titanium surface, in comparison with that of Ti metal before treatment
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