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Powder glass with bacteriostatic and fungistatic functions
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Koichi Yamamoto
Ishizuka Glass Co., Lid.
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Fig. 1 The relation between glass composition
and disselution
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Fig. 3 Copper ion dissolution in the pure and the
sea water
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Fig. 2 The relation between particle size and
dissolution speed
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Fig. 4 The relation between solution temperature
and dissolution speed
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Table 1 Example of MBC (24Hr, ppm)
Silver ion dissolution | middle
speed
Escherichia coli 0.5
Staphylococcus aureus 0.5
Aspergillus niger 100
Penicillium citrinum 169
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Table 2 Example of MIC {ppmy)

Silver ion dissolution | fast
speed

Escherichia coli 150
Staphylococcus aureus 360
Aspergillus niger 150
Penicillium citrinum 150

— Resin (file, plate, ete,)

-1 Fiber

- non-woven material

—{ Combination

Paper

Application

— Leather
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Fig. 5 Application Fields
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Table 3 Change of bactertum attacked on PP film

Samples S, aureus {cfu/]10cd)
fHr gHrs 24Hirs 48Hrs
Containing 2.2x10s | underl) | underl( | underll
1. 0% of glass
Comparison 2.2x30s § 9. 0xid« 1.3x10s | 3.6x10=
(0 Hr: Theoretical number of added bacterium}
Samples E. Coli (ofu/1{cd)
OHr GHrs 24Hrs 48Hrs
Containing 5. 2x10+ underif underif underlf
1. 0% of glass
Comparison 5. 2x184 6. 4x107 1. 8x107 1, Ox107

Table 4 Change of Pseudomonas aeruginoza attacked in the hottle

Agewous solutions | Sample (cfu/ml)
(day lday Sdays
0. 9% Containig 3% of glassi 7. 5x10s i 0
Sodium chloride | 3581 bottle B 1xifa 9 0
Comparison 8. 2x10s | 1. 5x18s ]
1/100 Containig 3% of glass | 7 3xi02 il 0
Trypticsoy broth 35ml bottle 5. 1xids 1 ¢
Comparison 8. 9x10= | upperlQv | upperlle

Table 5 Change of 8. aurens attacked on PP non-woven cloth

Samples OHr iBHrs | Difference between
index of c¢fu

Containig 1.5% of glass | 3. 3x10+ | 2. 0xig2 ~5.8

Comparison 3. 3x10+ | 8. 3x10v g
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Table & Change of 5. aureus attacked on adhesion-treated cloth to time

Samples Yashing Ofir 18#rs | Difference between
index of cfu
Adhered 0§, Zmg/cd of glass | non 3, 3x10+ | under1d -6, 5
idhered 0. 2mg/ed of glass | 10times | 3. 3x104 | §. 4x102 -4, §
Comparison 3. 3x104 § 2, 9x107 1
Table 7 Growing state of mold on PP resin plate
Sasples T days 14days 21days
Containing 1% of glass i ¢ 0
Comparison ¢ 2 4
class Criteria

i No mold is observed

Little mold is observed(under 10% of surface of the sample)

A Little mold is observed(under 18-~30% of surface of the sample)

Some wold is observed(30~60% of surface of the sample)

W Qas | ODND ] ek

Heavy mold is observed(upper 60X of surface of the sample)
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glass  with Anti-

microbial activity =

1. Dissolution of metal ions can be controiled by

changing glass composition.

2. Dissolution control can adjust the extent and

the period of the effect.

3. Dissolved metal ions prevent bacteria and

meld from propagating,

4, The glass is material of high safety.

5. Combination with other materials (resin,

fiber, etc.} is feasible.
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