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ABSTRACT

Sal-gel derived phosphate water-soluhle glasses contaming Cu weye prepared. Powder-shape of glasses
were added m DI water used polyethylene hottle. After solution contained glass powder were submerged in
water hath on 25°C, their dissolution behavior/charactenstics, bactericudal effect and cytotoxicily test were
evaluated. The maximum amount of Cu (35 mol%) via sol-gel methad was more 5 mol% increased than that
with melung process. The stage of total dissolution was more deminant than thal of selective leaching dur-
ing dissolution due to dissolved amount. of glasses increased linearly with iime. The ratic of Cu” to Cu* was
3:7 so that the structure of glasses 15 more predomunant 2-dimension chain struclure than 3-dimension po-
lymeric structure. The slage of lotal dissolution was more domunant than that of selective leaching during
dissolution. Bactericidal effect against all bacteria showed that sohihons which contaned 40 ppm and 100
ppm of Cu killed 80 percentages of bacterta within 2 hours and 100 percentages of those within 12 hours.
The result of cylotoxicily test for 1929 cells showed no cylotoxicily were observed within 96 hours for dis-
solved solution that contams 40 ppm und 100 ppm of Cu.
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Table 1. Compositions of the Glasses Studied Via Sol-
Gel Process

Specimen Composttion Sol formation
CP25 25 Culy - 75 PsOs O
CP30 30 CuQ - 70 P30 o
CP34 35 Cul) - 65 PgOﬁ O
CP4g 40 CuQ -« 60 PLO; *
CP45 45 Cu0 - 55 P ®
NP25 [25 Cul) 5Na0 - 70 PiOs X
NP30 0 CuD 5Na O 65 POy ®
NP35 |35 CuD B5Na - 60 PO hd
NP40 | 40 CuO - 5Na,0 - 55 P:Os x
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Fig. 1. XRD patterns of phosphate-hased gels stuched.
(a) CP30 (b) CP35 (c} CP40 and (d) NP25
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Fig. 2. XRD patlerns of phosphate-baged gels studied.
(a) CP30 (b) CP35 () CP40 and (d) NP25
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Fig. 3. Quantitative results of Cu™ and Cu™ extracted
from CP35 glass according to dissolution time.
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Fig. 4. Proton FT-NMR spectra for D.ILwater.
(a) pure D.I water and
(b) after dissolving CP35 glass in D,Lwater {24
hrs).
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Fig. 5. Bacteniadal effecls of CP30 and CP35 glasses
during disselution time.
(a) salmonella typhimurium
{b} staphylococcus aureus
(¢) E. coli and
(d) pseudomonas aerogmosa
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Fig. 6. Cytotoxicity of CP30 and CP35 glass expressed
in absorbance of L929 cells by the MTT assay
during dissolutin time.
{a) 1 hour
{(c) 12 hours
{e) 48 hours and

{b} 6 hours
{d} 24 hours
(f) 96 howrs.
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