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The Antimicrobial Effect of Structure Modified Apatite
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The hydroxyapatite(HAp) as a carrier the for ion exchange agent of Ag'ions was prepared in semiconductor
fabricationn, The Ca/P molar ratio of the HAp was 1.65. The HAp is molded in shape of the antimcrobial ball
and then sintered at 1000°C. Ag-containing HAp(HAp-Ag) was prepared by incorporating Ag'ions in HAp
crystals through an ion-exchange reaction in solutions containing 0.01M AgNOi. The antimicrobial effect of
HAp-Ag for bacteria such as FEscherichia coli and Staphylococcus aureus has been investigated. The
concentrations of silver in the antimicrobial ball was determined by inductively coupled plasma and the amount
of Ag'ion was 9.0ug/g. The HAp-Ag exhibited excellent antimicrobial effect for bacteria such as E. coli and S.
aureus. The bactericidal activity was considered to be caused by direct contact of bacteria with Ag'ions in the
HAp crystals. The HAp would likely to be possible as a carrier of antimicrobial metal ions such as Ag, Cu, and
Zn by recycling of waste sludge in the semiconductor fabrication process.
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Fig. 1. Scanning electron micrograph of (A} crystal-
lization HAp after ion exchange with 0.01M-
AgNO; and (B} amorphous HAp before sintering.

389

Fig. 17} 2+ 001M AgNQ; §dloz o]& w3}t
277 HAp-Agst 2439 nAF HApe SE
AR XRD 2HEHS JEPY Hoz A
ato] 237 dojd o2 HApY °‘/‘<}7P A7
A& & F slon Ag' o) 29 93

Ao 2 eyt
OH);, NaOH$} HiPO42] wF-go
vho] 2 M2le]  [CagesNaoss(POas
FL=(1250ColAh) o] ol Al
J%/\VPO] A4¢Z 7]F0] ¢l

AR @A77 " A8}

o Z o

U AL L channel @
Lﬁoﬂ ;(] ao}‘

0}’7‘:’ Aﬂ:ﬁul- 7] =

e, o

M e o2
fjo o

>
=
=
ik

Mg booh = ox
N e e M

i1,

1

MAUEL o
ﬂHﬁEW%aA%

v

~.-vx

= ‘}zsLA otx“
Tt Axo|
Ae7ls AE
Z7F s Hol nAE
stAl "o wrekA 7
obzl 93] FHEH A
xgz‘x__ Z2ald) 73} /]
A F71gA
fde] FHEAE ¢
A e FdEH 2

97 58 W 3}71

} AE] AF, A Euﬂi
U A ek EM ‘%}
go D¥7]7}oﬂ A
A *3%3%1)
g:&u e myg=
< A= 2}21‘& uvg%
A st 24 o) &
A7 Sl T M= oA
o} wlEe & olgo] #
AE Axe A, A4
ahe, EAAIE o))
& ke Mol glnh g o] 29 Zejago] o
& o]&o] FAa -z‘;% ZEo ST ALE BHA
AR W3A 73 o] FAALAT) TS ul_rlﬁ]_ﬂ_
= Ao g

o

o
.
1
o

L

o)

Vg
Qo

=2

=
o
gt

+o)
T M
l
&

_\1

Table 1] vebd who} 2to] E colio) 24 %7)
Adgs 20x10°90d) Hlste] 2442 R Fe)
Adse 10x10°e R ara HAp7H Hlfé—}&’iz

Nl

Frads Jebldd £3 S aurewsd A %
7} s 32x10°¢0 8 wlshe] ok Fo *Fr*
E10X10'eZ E colist e Ao R tzay
HAp= A9 A&3i5 o™ HAp-Agel dsias
100% AEslgich. Fig. 49 5% E coli 2 S
aureus°l|] )3t &g &IE Miles & Misra method
of ot A& %Wr% ERA Aolt) UzTH
HApE A79e 107°~10°mM2 84351925 HAp
-Age dae 1070 7AA slM sl HEsid oy
HAp-Ag wjAol= Mde] Aake dxa ¢+ ¢1g

-

o



o aEar 2F9) w5 uisle] T A Al A
Sl o3 Age FU AAE e,
Table 1. Antimicrobial effect for E. coli and S. aureus
E. coli S. aureus
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Fig. 2. XRD spectrum of (A) crystallization HAp after
ion exchange with 00IM AgNO; and (B)
amorphous HAp before sintering.
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Fig. 3. Scanning electron micrograph of external sur-
face on the antimicrobial ball.

Control (24hr) HAp(24hr)

HAp-Ag(24hr)
Fig. 4. Antimicrobial effect of modified apatite for
Escherichia coli by the Miles & Misra method

Control(24hr)

HAp(24hr)
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Fig. 5. Antimicrobial effect of modified apatite for
Staphvlococcus aureus by the Miles & Misra
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