








 

Fig. 1 Scheme for antifungal test of ABC semiconductor 
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Our ABC complex material, which is composed of Ag nanoplate, boron resin and clay, is expected to be used as a 
novel paintable semiconductor [1, 2]. This material shows strong antibacterial activity against pathogenic or 
hazardous bacteria in the dark and the inhibitory effect is enhanced by irradiation of visible light and near infrared 
light, which will be reported by our colleague in this meeting. We also report the antifungal effect of ABC 
semiconductor against the fungi which cause 
decay of food and/or residential environment.  
  Antifungal test was carried out by the scheme 
(Fig.1) arranged of the “Test method for 
antifungal activity of photocatalytic products 
under photoirradiation” (JIS R1705). It was 
confirmed that ABC semiconductor killed 
effectively the fungal spores of Aspergillus 
niger NBRC105649, Trichoderma virens 
NBRC6355, Penicillium pinophilum 
NBRC6345 and Penicilium citrinum 
NBRC6352 in the dark. Further, the inhibition 
activity of ABC semiconductor to the spores was 
enhanced by irradiation of visible light (white,1000 lx) and near infrared light. 
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Fig. 1 Schematic diagram of ABC semiconductor 
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Silver is well known for its antibacterial action and has widely been utilized in various applications. We have been 
developing a novel scheme of semiconductor solar cells and antimicrobial activity using Ag complex materials, 
which we call ABC semiconductor [1, 2]. This material is composed of Ag nanoplate, boron resin and clay (Fig.1). 
ABC complex is dispersive in organic solvent therefore it can be used as a novel paintable semiconductor.  Surface 
plasmon resonance on Ag illuminated by light with specific wavelength induces electrons around 
ABC complex and their charges are expected to kill microorganism’s cells by sort of 
electromagnetic force. In this meeting, we will present the several results for the 
antibacterial test using pathogenic or hazardous bacteria.  
  In the antibacterial test which was arranged of the “Test method for 
antibacterial activity of photocatalytic products and efficacy under indoor 
lighting environment” (JIS R1752), ABC semiconductor showed strong 
antibacterial activity against all the tested bacterial strains including Escherichia 
coli  JCM1649T, Staphylococcus aureus  NBRC12732, Pseudomonas 
aeruginosa NBRC3080, Bacillus cereus NBRC15305, Bacillus subtilis 
NBRC3134 in the dark. The antibacterial activity was enhanced by irradiation of 
visible light (white, 1000 lx) and near infrared light. 
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Novel paintable semiconductor, ABC complex which is composed of Ag nanoplate, boron resin and clay shows 
strong antimicrobial effect in the dark. The activity is enhanced by irradiation of visible light and near infrared light 
as reported by our colleague in this meeting. The antimicrobial activity of the semiconductor has been determined 
by the method which was arranged of those for 
photocatalyst. This “standard” method is mainly consisted 
of the work process in the bright room for preparing the 
“test piece” with PET film, 
photocatalyst/semiconductor and microorganisms, and 
the following sterilization process by incubation of the 
test piece for 8hr in the dark or under a white LED 
light(1000 lx). However, in ABC semiconductor there is 
observed capacitor discharging in the dark for a while 
after light shielding. Therefore, we thought that in ABC 
semiconductor the charges are expected to kill 
microorganisms by sort of electromagnetic force and 
the antimicrobial action in the dark is caused by the 
discharge after light shielding. Hence, we investigated 
the effect of previous irradiation of visible light to the 
ABC semiconductor on its antibacterial activity in the 
dark in the following incubation process with complete light shielding. As a result, previous irradiation to ABC 
semiconductor for long hours before light shielding drastically increased the antibacterial activity against E.coli in 
the dark of the following incubation process while that without previous irradiation was very low (Fig.1).  

A1-P20-042


