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Titanium and Titanium Alloy Implant Surface
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Abstract: The research status of the preparation technology of nano-structure on the surface of medical titanium and

titanium alloy implants was reviewed. Mechanical processing methods such as sand blasting, micro-cutting and laser,

physical methods such as plasma spraying and sputtering, chemical treatment methods such as acid etching, alkali heat

treatment and anodic oxidation were introduced. Micro-nano structure was obtained on the surface of titanium and

titanium alloy implants, and its influence on biocompatibility was summarized. At last, the advantages and disadvantages

of various preparation methods were summarized, and the research trend of the preparation methods of medical titanium

and titanium alloy implants was pointed out in combination with the existing problems in the study of the micro-nano

structure on the surface of implants.
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Fig. 1 Micro-nanostructures of titanium alloy surface :

(a)after micro-milling; (b)alkali heat treatment ;

(¢)local magnification in fig. 1b

TR ) A ke 52 X AL DR 2 G B SR e,
TRCREAL, I HGEEIIN T )5 BAE AR R A7 E
AR
1.3 R Iix

WIS FH & D1 238 0 Ot B G ZE A A
TR, WS A R 0 S B AR b
Wk 1] LA ey 0 0 A8 R A F e e bF e, i e
fe . Ak, DT SE B A ORL A0 A B RS 48 K
Branemark 45" SR FH SO 76 B b 2 10000 T B b >k
AL, WOCKIE S (A AR B B i 15 E
Yy Ji2erkne; RN SRR pE SR R BT, H OGS A
ARG SRR BT A RBS54, REOS IR i
WAL,  CRPHOLRENE 7 Az Kt i SE 98 K 4540 Je
SRR ENM KR E GEM, TR ZMHT&
FhbERL T 2tk . Tsukamoto 257 Fi) F K AD SO
MR 3R, 1920 T ARS8 LIRS B 58
UL 2, FEL REPHOGFR TN A I 22 i L,
I BN G B R R T A B, R
RAFAAE ST X BSOS TR r e,
AT DS TR A 8 P B R0 Ao J b 0 R 2 A ) B 1
LA AT DU T R 40 B B 3 R AT R A I T, dn gk
T A2 B 45, AT S BRAE W e B 1



TS BRRBRA S AR I AN R ) f BOR S AR WP RE BT Sk 43

A2 kHEAEAAIMEBARRREZTE L E ML
12304 24

Fig. 2 Microstructures of titanium by femtosecond laser point

machining with different energy densities: (a, b)0.25
Vem®; (¢, d)0.75 J/em®; (e, £)1.50 J/cm’
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Fig. 3 Morphologies of HA coatings produced at different
preheating temperatures: (a)20 C; (b)200 C;
(¢)400 °C; (d)600 C
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Fig. 5 SEM morphology of titanium implants by plasma

immersion ion implantation ( PIIT)
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Fig. 6 SEM morphology of silver nanoparticles deposited

on the surface of nanotubes

KAWL, 3 o VR R b B I L R L L
ST UBH, B ERIIESRAMR T, %
B, RIS FIE S KA B B Ak, A gk s
HI AL, UL 7, BEZE R AL BRI AT, AR
WAEING, PAHANGMEEN 2, RiuGet s,
LB Ml ff AR X 45/, Zhang 2511 SR 42 Uk ol 125 7
BB AR A OK E & 45k, il gt
BEIR AT WO . A0 B 25 R O B B, R BRBOKR R
JiE SR E TR ML B B A R B, TR 8 AR
SRR BES R L, W E A S5 A T
ANPRGSS, SR WA A, (R IR TR A
N RL T

B7 shkzmmgkani”
Fig. 7 Surface morphology of pure titanium treated with acid

i PR A i A B 5l T S RS 2
J, b AN Y RV R I, ANLRENS B
FAR UM BRI, SR REAS AN AR A B M, XA
NEsE . PR A (ALP) 3 P A e et A 25 7Y
WEBRAETH o KR 22 5 28 A1 2 Ak B 94 K 25 48 b1 B HE
HRHIUAT R TR



TS BRRBRA S AR I AN R ) f BOR S AR WP RE BT Sk 45

B8 R M TCA 4ok Atk d oy am ot 51"
Fig. 8  Cell morphologies on surfaces of TC4 titanium alloy with
different structures: (a) polished surface; (b)micro-

structured surface; (c, d)micro-nanostructured surface
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Fig. 9 SEM morphologies of CP-Ti surfaces after alkaline-heat
treated; (a)subjected to 5 mol/L NaOH; (b)subjected
to 5 mol/L. NaOH and heated at 600 °C
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Fig. 10 TiO, nanotube array on the surface of pure titanium

after anodized treatment
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Fig. 11 Surface morphologies of the MAO coatings treated for
different time: (a)30s; (b)60s; (c)90s; (d)120 s
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Fig. 12 Surface morphologies of MAO coatings formed on

titanium soaked in SBF in 2 days: (a)superfine

crystal titanium; (b) general titanium
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