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Abstract : The thin HA layer that was deposited by anode oxidation and hydrothermal treatment
(SA treatment) on a titanium surface, was called by a SA film.

It was suggested that the SA film was reported exhibiting bone conduction, long term stability
and high adhesion strength with a titanium substrate by a study result iz vivo and in vitro.

The purpose of this study was to examine the shape and crystal structure of HA in a SA film by
SEM, X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS).

An anodic oxide film, SA film and comparison matter were measured by SEM, XRD, XPS.

From SEM and XRD, it was made clear that HA of a hexagonal system deposition on a SA film

and three layers of SA film presented structure.

In the examination by XPS, the anodic oxide film moved to the low energy side and the SA film
moved to the high energy side compared with HA of the comparison matter.
By XPS, it became clear that a SA film formed HA of higher crystallization than HA.

Key word : Titanium, implant, anodic oxide and hydrothermal treatment, XRD, XPS
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IO. Olmol/! B —glycerophosphatejlo. 156mol/7 calcium acetatt‘

Anodic Oxidation

v
Anodic Oxide Film

Bath temperature 20 °C
Voltage
Current density

350 V
50 mA/cm?2

Hydrothermal treatment
Quantity of water in autoclave 200 mf/ ¢
Temperature in autoclave 300 C

v Time of mooring

2 hours

Fig. 1. Experimental procedure for forming SA film figure
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(a) SEM image of the Anodic oxide film (c) SEM image of the HA single crystal
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(b) SEM image of the SA film

Fig. 2. The SEM measurement

B8 —GP, CA, a —TCP, TTCP, HA # % h %
N10[EHREE DR LRIE L 7ce HBYEO&F — 4
LSRR LR, SA KIED 7 — 4 % ik LYE
DEEZEIT- 1o THHEME LERL S OE
Movr—zicBELTiR, BAWmEoF— 78T
% ASTM (JCPDS) # — FAMEA L ClHE

L7
4. XEHE TS (XPS, ESCA)
XPS #&&E (KRATOS ANALYTICAL

AXIS-HSD) %fEH L, PGl SA Bixs
Higyg HA =z 2 h10[EFE 0 R LRE L
foo BIE SRR AIK a pfif (= 2L F —
1486.6eV), TEIE15kV, i 3 mAd L oo &alkl
AIESE 5 X 10 Pa bl Lo EEZEIRET
Tt BRARI FVDF v — VT v 7ORHIE
\2 o F $% 1T T Filament Current 2.0 A,
Filament Bias 1.5V, Charge Balance 3.5V ©
T Cls (285.0eV) #HHEL L TIT- 7",
Eiic, P2p & Ca2plc>WTERMTE%E
-7
XPSCiEHMNET 22 TCOENKETTE
L IEVEAZEERS A+ v v 9574
F2Fp vEiTote 74 FRF ¢ VITkDBE

(d) SEM image of the HA single crystal

(20,000 times)
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X-ray diffraction pattern of the Anodic
oxide film

The Anodic oxide film includes Ti, TiO,,
B-GP, CA, Ca;Ti:0, and Ca(TiOs).
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Fig. 5. X-ray diffraction pattern of the HA single Fig. 6. XPS wide-scan spectrum from the

crystal
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X-ray diffraction pattern of the SA film
The SA film includes Ti, TiO,, B-GP, CA,
CasTi:0y, Ca(TiOs), Ca;Ti:0s HA, a-TPC and

TTCP.
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Intensity (CPS)

534 o 530 528
Binding Energy (eV)
(a) Ols

Intensity (CPS)

Binding Energy (eV)
(c) Ca2p

Intensity (CPS)

Binding Energy (eV)
(b) P2p
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(a)O1ls
(b)P2p
(c)Ca2p

T 305 T 2 BB TORBEOLR/E
B ERERI b EEOABOLELS b
L, Lal, KBWEROBEREBRILE S
952 L TKENEGOE(LEHRIT A &
2 TE 3, LI EoEAIzL ) SRIOERTII,
PR LR, SA KHE, LEWIE® HA %4047
Lo
FEOEEESMIT 2 HFEL LT, &R
EFHEMEE SEM), ZEEE THEME
(TEM), E&HR v X VETFERMEE (STM),
I ROVFE—SEE X 91 (EDAX), X8
Nt (EPMA), X (XRD), 2KA A
VBB (SIMS), #— Y = EFNES
#r (AES), X #NE s (XPS, ESCA)
BEBBESFSNZTY, SR0ERICBVTIE
FEICERESN 2 HA OEIcEE L THE
TEHRY, FEECHBILEYOREES XRD i<
T, Z L CERERAICHTHT % HA O{FES
IKEE% XPS I THT - 120

XRD i &  KREIOWMEDFEECLHE LM S
TENTED, SARBICEL Tiz+4oicifeA
SNTWRVWARS D, TOEBEDHEH
3, SHOERICEBLAENLTE A THLLE




R L & KBVLERIC £ 0 Ti RECHTH T 5 HA RO 171

Table 1. Quantitative analysis at each skin film of P, Ca

Position

Raw Area Atomic

BE(eV) (CPS) Conc % Ca/PRatio
Anodic Ca2 0.05 3441.1 1.6
Oxide azp 3 5169 1.07
Film P2p 133.13 858.8 4831
2 187 . .
N Ca2p 35 10246 59.70 s
P2p 133.79 185.7 40.30
HA Ca2p 350.90 82879 58.03 i
P2p 133.44 1544.0 4107
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Fig. 9. Schematic illustration showing the
formation process of the HA layer on the
Anodic oxide film by hydrothermal
treatment
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