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Bronopol

CU2+, Ag*
Phenol Ethylene oxide >
Formaldehyde Very low Glutaraldehyde .
Hg* concentrations  Hydrogen peroxide Formaldehyde
Merthiolate cause lysis Hypochlorites Ethylene oxide Cytoplasmic
Sodium hypochlorite lodine Ghtaraldahyde membrane
Chlorinated Chlorinated
isothiazolones isothiazolones

Wall

i
—-SH groups
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constituents, -NH, groups Coagulation

K*, 260 nm material,
ribose, leaked
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HQZ-i-
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Dstergents Cationic agents
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Alcohols >
Parabens Electronic transport
Acridines Proton-motive 2,4-Dinitrophenol Hexachlorophane system
Ethylene force Carbanilides S H
oxide Oxidative Salicylanilide
Short-chain phosphorylation Some phenols
organic acids Parabens
Hypochlorites Long-chain
Ethylene oxide organic acids

Ethidium bromide

Figure 5.1 Sites of action of biocides.

Russell, Hugo & Ayliffe‘s Principles and Practice of Disinfection, Preservation & Sterilization, Fourth Edition, 2008
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J Nanopart Res (2010) 12:1531-1551



Absorption Coefficient [a.u.]

— Ag Metal (Std)
— Ag Colloid

—— AgNO3 (Std)

3.32 3.34 3.36 3.38 3.4 3.42
Energy (keV)

v

v

AgNO,, AgCl, Ag,0, AgO)
Ag,S
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A (H3N2)
Viral infectivity titer
EMEM conc. Samples (PFU/sample)
Oh 1.3><107
1 EMEM | Cotton o 55108
Ag/Cotton 1.4><10°
Oh 2.6>10°
/10 EMEM | ©OHOT S | 7.4%108
Ag/Cotton < 2.0><107
Cotton oh L.6>10°
1/100 EMEM 5 h 2.0>106°
Ag/Cotton < 2.0><107




(F-9)

Viral infectivity titer
EMEM conc. | Samples (PFU/sampxlle)
Cotton Oh 4.2><10°
1/1 EMEM 5 h 1.1><10°
Ag/Cotton 6.0><10°
Oh 4.1><10°
Cotton 2 h 3.2><10°6
1/10 EMEM 18 h 8.5<10°
2 h 8.0><10°
AglCotton = g T 0 0> 107
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mg/L

mg/L

B12

1/1 EMEM — Cystine 260 uM
1/10 EMEM — Cystine 26 uM
1/100 EMEM — Cystine 2.6 uM



Absorption Coefficient [a.u.]

— Ag Metal (Std)
— Ag/Cotton (No Cys)
— Cys: 10uM

— Cys : 100uM
——Cys: 1mM

v’ AQ,S

3.32

3.34

3.36 3.38 3.4 342

Energy (keV)

3.44

XAFS



Low EMEM conc.

Enveloped Virus Non-enveloped Virus
PN
(W), Y
\ / Pt
Ag N - Ag ,’,l',
Interaction with ! | Interaction with
Envelope ? !\ Capside ?
Ag Ag “:\\
Deactivated “J Deactivated
in 2 hours! in 18 hours.

v High antiviral activity against Influenza A virus is explained by the
interaction of Ag nanoparticles with envelope surface.

v" On the other hand, antiviral activity against Feline calicivirus was
relatively low.



High EMEM conc.

Surface passivation
suppressed the activity? Enveloped &Non-enveloped Virus

=»9C @@

Still Active!
v’ Surface passivation by the inhibitory agents in EMEM might have
suppressed the contact with viruses or Ag release form NPs.
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AgNO,
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AgNO,
AgNO; Ag
[ppm] [ug-Ag/0.4g-Fiber]
o0 ppm 10pg 2.8
5 ppm 1 ug 2.8
0.5 ppm 0.1 ug -3.6
AG(NOs) 0.05 ppm 0.01 ug 356
Ag/ /100wash
Ag/PET/100wash
‘> AgNO, 01ug(0.5ppm) |
> AQ Ag 0.1ng i
. v Ag Ag  Olpg !
Y Ag !
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Ag Ag metal Ag,0 AgCl Aqg/Fiber

(/g-fiber) | (Bulk) (Bulk) (Bulk) (NP)

10 pg 2.8 2.8 2.8 2.8

1 ug -1.3 2.8 2.8 2.8

0.1 ug -2.5 2.8 2.8 2.8
>A0 leg
. Ag,0 AgCl  0.1pg i
> Ag Ag  0.lug i
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ICP
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JIS L 1902 S 99
100
MRSA
55 6.5 55 6.4 5.7 6.0 54 3.5
100 5.5 6.5 55 6.4 5.3 5.3 5.4 3.4
JIS L 1902
4.7
JIS L 0217 103
JAFET
10 3.2
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20
100ug/g 0.1pg/g
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