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ABSTRACT

Hydroxyapatite (HAp) and HAp-Ag composite layers were coated on ZrO, and Si wafer substrates by RF magnetron sputtering
technique. The thickness of coating layers was in the range of 0.7~1.0 pm and its roughness was 3~4 nm. The heat treated HAp coating
layers were composed with nano-sized crystallines. However, the HAp-Ag composite layers showed the mixed structure with
crystalline and amorphous phases. The Ca/P ratio of the as-received HAp coating layer was 1.9, but, the value was decreased as the
Ag content with increased. Also, the Vickers hardness of HAp coating layer decreased as the Ag content increase.
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Table 1. Sputtering Conditions
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Substrate temperature

Target-substrate distance
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Base pressure of chamber

HAp, HAp - 5, 10 vol%Ag
Zr0,, poly-Si wafer

50 mm

5% 107 Torr

5 mTorr

150 W
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Room temperature

800°C/3 h (vacuum)
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Fig. 1. Experimental procedures of RF magnetron sputtering
for HAp and HAp-Ag composite coating.

Atk I HAp-Agel E3id S
HAp-5, 10 vol%Ag= dAsien, Z
%‘—‘é%‘% 5A7 B 23 F HAp EU3 £
3kt o] HApS HAp-Agel A%
A= HApSl &7 LAshA] ek 1100°CollA] 5417
Ft Ar EH7IM 24L& Pkt

Table 191 HApS} HAp-Ag Z¥ 32| 38 ¢
e e Ay 13 HRPLE o 8ste 5x107°
o= FAIF & Ar 7EAE o]gsid HAuil A2 5 mtorr

2 M FAEA A71s S 17401]*1 Z}yzke] €
AL F¥ F2E HApst HAp-Ag &
o] ZFEL7NA 3A7HEQF FXe) e i
AHVE sttt Z2he] el 2"
£ XRD(D/MAX-250, Rigaku)S ©]&-8k31 2.
SEM(Topcon SM-720), TEM(JEOL-2010), 2]
< o|&33th. SEM-EDSE ol&3le IH o HEwY
< st en, ZEF e AZ7]= AFM(PSL. Autoprobe-

<

ne,
o,
N
A,
o
HU

(2

A

v Aacl=

220 0]-&]— =z

H
& =
=
z =2

CP)2 ©] &30}t T3 nano-indentor(MTS, XP)E ©|&
st Zt B ZF9] A= FH3IAT
3. &8y ¥ nF

Fig. 2o 1100°ColA €2 € gAEFH Si 7|8l ¥

48 A"HZFEY XRD 42 #AE e (@2 (b)
= 22} HApS} HAp-5 vol%Ag EFIC.ZA HAp EH (a)
o} A% TTCP(Ca; PO,),0), B-TCP(Ca; (PO,),), CaO
S 22 v o] H AR A Balvt EAsHA &
& Ao 1% =& FAJEE A
AT}k HAp-5 vol%Ag EMA (b)«} A5 HAp ¥ =L o]9)
Ag H3 EF 7 J,]-zl—El S ot 4= 9t} (C)g} (d= z}
°Cofl A Oﬂxial % HAp % HAp—S vol%Age] £33+
o 2RE d& AAE 2zt vepiZ ot Ol‘:
o} A% (0)HeET HApZt 273 44dE ¢
3, HAp-S vol%AgY] 535 IFEZE (D)9 A+

HEHJG Ag “qﬂt‘ HFEA FUrh I I-YF
TR SN =

O].Q_Q. O]—
=

o & oo
i

38 ol ol o

J

o 2 ¥0 | M B2yt

800°Col A A= E3kaL sl 3

A 418 A 4352004)



330 s - s
# : HAp 5 _
A g3
CiAg X _ _ (@
o o ) Sgs8
g § &8s 82 g  8§gs
Ok Towe W% LB

P e e R i e A g g o W R s b S i,

(111) AI  (200)Ag (b)

= *
I AU ORI S . 0 S .#??Mg,, QK nx
£ . (002) HApP
U
... (002) HAp
T (1) Ag
e S O-A (d)
20 30 40 50

20
Fig. 2. X-ray diffraction patterns of (a) HAp target, (b) HAp-
5 vol%Ag target, (c) HAp coting layer, and (d) HAp-
5 vol%Ag coating layer.
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Fig. 3. (a) TEM cross-sectional image and (b) HRTEM image of HAp coating layer deposited on Si wafer (heat treated at 800°C). In

(b), three grains were indicated by A, B, and C.
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Fig. 4. (a) TEM cross-sectional image and (b) HRTEM image of HAp-5 vol%Ag coating layer deposited on Si wafer (heat treated at
800°C). In (b), amorphous and crystalline site was indicated by A and B. (A : amorphous and B : crystalline).
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Fig. 5. (a) plane-view SEM image of HAp film on the Si wafer substrate, (b) cross-sectional SEM image of HAp coating layer,
(c) HAp-5 vol%Ag coating layer, and (d) HAp-10 vol%Ag coating layer on ZrO, substrate (heat treatment at 800°C).

() (d)

Fig. 6. AFM images of HAp and 5%Ag-doped HAp coating layer : (a) as-coated HAp, (b) heat treated HAp, (c) as-coated Ag-HAp,
and (d) heat treated Ag-HAp. The rms roughness of each coating layer was (nm) : (a) 3.08, (b) 2.96, (c) 3.01, and (d) 3.84.
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Fig. 7. Ca/P ratio of HAp thin films depending on the Ag contents.
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Fig. 8. Vickers hardness of HAp thin films depending on the
Ag contents.
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