Assay for antibacterial activity of visible light-responsible nanosilver photocatalyst

by film sandwich method
(MEXE-EEI-AIRIE, 2FEHAZRF) ORBFR T|TAXRER. Bl &' FHAK HBX'.FE HFEL.HH B

. EHack BEE

Bx BB LI-EBT R+ - RURKHE « 7 VA ORI DABCHAEIX., BT # o & B2 T RIAR ORI A RN T-D, BN T
LR FTREZR et & L CTHIF S TW5b, UIFER=E T, fiEAE L TABCHMEDEZR/ILE B E L C\W\W5, AFZETIiL. EiEEOEV “7 4L A4
BEWE WCXBAMENTMMEIToT. REBIZIIFEREMKIEE Escherichia coli JCM 1649T% Vv 7z,

Anti-
bacterial

De-

2. PERELDICAREEIZ-DOUVNT o 3. ABCtAEDEE 4 . ABCYCAREED LW R
OXZREITAZ LI E/ERZ R ity 2Bl ABC photocatalyst A: AgF /KIF Characteristic of ABC visible light responsible photocatalyst
W bTFE o midbr R U A - {bdifnve E NEGR prepared in butyl acetate B : Borontiiig Small _ Lage = Scan1
v jc ClayF ./ ¥iF KT . i
g UVIC k> ToMREES . A= %fﬁCd InA &V BFRE \ (AN % G5 €5 G5 (5 (5 C§ Bl
Air G o 41 f SR o~ L & L”T' b - '»
purification St ’ | S N\ \\ - q - r - \ on W .
\ ‘ < s “ -Q-’ v‘ '\' 4. . I Z]D ' 'm%%ﬁﬁ
~ \

Fig.2 Light absorption and color  Fig.3 Electrlcal response

odorizing

Fig.1 Structure of ABC visible light
responsible photocatalyst

Application | -

Water | Table 1 The composition of
ST o Antifouling ABC photocatalyst
Ratio of materials for
or material Sound insulation wall ABC photocatalyst .
ABCHAEDRERE /"
S MRERINT B0 O H A KRS P Ag | BB (lay B J “
ELEN =0, AR LLTOREILE [> \ Effﬁ?'ﬁﬁf‘gd;— resin 8.5mg - Ag/ml - solvent ™ T I
4 -H EIJ'GUJEFHIZBEB*L%) ﬁﬁﬁﬁm@%ﬁﬁ 1 2 1 Fig.4 Absorption spectrum
5. ABCHAMEOHIERER (BEDGE) @PET 7 4 L LAEHE~DEE
OB - " et | B
. ONEABRIZDRER & 8 @ = E%EFLFITI—F(E&11um)
(1)Spreading 100ul of ABC — DEX .
photocatalyst diluted with (3)1 lati f bacterial iﬁm—%ﬁﬂ'&—"‘i | " .
butyl acetate cell :Sggeisli(:;lo o BEEEBRD FILOLITE/—IUICERET 5 ETREIH . PET74)LAZ=§£E‘:7'Eﬁ$i§§’EW%EE
T KEDHRFMENRL BRZHERFLOTL
Q A In | In AL D IFEE ]
| Butyl acetate E - Ethanol : , .
(2)Butyl acetate is evaporated | Fig.5 i?gdgigl;;zited with
L N ;¥ W LA AN TIE S T B TR
° o MENRNFREANMEEERICLSEDO MBI TEELY
Nutrient agar plate ;ﬁ@;& E‘ltﬁ'l"a_igﬁbs ABCHIMIRETSRAF VI
JSAREICO—RTA
Dark place or 30°C-24h ; e ,
Light irradiation Counting colony PET il .
i . o « 1 99 The ABC vhotocatalvst diluted 1lm coated with ABC
RS ITOO0=—FEEL, TOENSEREE R > [ “film sandwich” method e Ao Dhotocatalyst dilute photocatalyst
¥ . -
N X = . \ . N O) %
6. 7 4 N AEEHEIC L 5 HIERER I 7. RERRBEE.coli ~DHEHR)
LED panel(white) - OEEADE ST &L SR A SR
v 150ul | | Cover film Table 2 Number of sux:cvi(;red. f}(lalisBoé' El.acot]j afl:ef e)t(posure on PET film
> coated wi photocatalys — .
. . FENR (X
hght/__// Cell supension A—photocatalyst:4-fold dilution,Thickness of the binding agent : 11pm [ﬁ% ] A] -
. ! — : B—photocatalyst: 8-fold dilution,Thickness of the binding agent :4.51um H H'T‘ I\ _)1~2ﬁT
Cell suspension , < — PET film coated with . _
6.7x10° , ABC photocatalyst A B ﬁﬁ\g\%‘ —F_)2~3ﬁ]'
~2.6x10°cells/ml Illuminance: 1000 Ix diti survived cells survived cells [ %&% _B]
— . ) Wash out for conditions f f B [ X,
l recovery of PET firm,0h 6 (:;,:xli)m 1 (fxli)of” AT -
bacterial cells PRT f; ' ' 5 ' 6 H Fy],‘ _)5ﬁT
1lm,8h/dark place 1.2x10 1.1x10 - B B _
PET film,8h/photo irradiation 1.1x10° 5.9x10° 7%4“\5:]‘ A _)5ﬁT
I1:1]2'(1:‘ef"11m treated with binder,8h/dark 3.9x10" 1.4%10° @
. PET film treated with bind hot
o 2 d.: : Cultured on nutrient agar plate irradi;t?)nrea ed with binder,8h/photo 1.1x10° 2.5x10° = 2 LR o Fl B (i
Fig.6 PET film coate . ) . .o ,
with ABC photocatalyst Fig.7 If{;(g)lz E‘E?]l)dlatlon Counting colony Plhotocatalyst'coated PET film,8h/dark 1.4%10° 0 }— ) 7%7% < ‘j“ Az L T,
- ace
and the cover film II;h | 1PET £l 8h/oh Ye i i D HLEE S A3 K
ARG E R A MR MTRMEI<H B HBRERE (JIS R 1752) 244 hotocata ystcoated PRT HmBWPROt 5 0x10? 0 i1 A L
QAR X D&
Table 3 Number of survived cells of E.coli after exposure on PET film [%&hﬁﬁ >_(C]
coated with highly dilluted ABC PhoéocataIYSt = C—photocatalyst: 10+ fold dilution ,D—photocatalyst: 500-fold dilution | | @ J¢fdfk: oD BE 2 104 AR & IE3 104K <
- : L o o = e A7) A AHEE
conditions surv1(\ét?lcli) cells Survt‘éﬁ(}) cells [ :]:J'LE ;E.I‘Ea)ﬁ.l.ﬁﬁﬁ] ],g;wv— ZH Db j‘ IEJl/ EI:_L %{% Iﬁﬁ o 8D
PET firm,0h 8.9X10: 4'5X1OZ X={log(Up./U)-log(T:./U)}=log(Ug.//Tg.1) (348 D)
PET film,8h/dark place 1.3x10 6.0x10 X s ) /Y a2
o - EEEE U, BEZOEZREH = SN -
PET film,8h/photo irradiation 1.4x10° 3.4x10’ g -#‘“@}JDI;‘LE_;\‘,EQJ#’GSH%Fﬁﬁ'éﬂgﬁqbf'fﬁa)iﬁﬁﬁ @ FT T T3~4M7, LRI T Th~6HM1DH
PET film treated with binder,8h/dark 1.1x10° 4.9x107 p1- 9 d‘ i RIJLas = ﬁ?)ﬁ DTS T
place ' ' Te: IEMIHYRERF T8RRI LI-ZDERER
PET film treated with binder,8h/photo 8.0x10° 6.7x10" JISR 1752 TIIX=2 DFEICHAESEDY LTSNS @
irradiation
Poosilysceousd PETARSM  goqg gpag  OiXelO2 SRR DR A FEAET 5 7 dIC, W T
A OX —> X =A. S S N S A
Photocatalyst-coated PET film,8h/photo 9 9 ) & ﬁ%ﬁcﬁ%ﬁﬁ@bﬂ 7 %ﬁ:@@ﬁ?_ﬁ)’ ‘g
irradiation 7.6X10 3.6x10 D : X=5.26

9. BERBIVSHBDOREHE

B “7 NV ABEBRRE I[CXVABCHMEOTE M EZIT /-T2 2 A, FFREMRIBEE.coli 2% L TRFAT FIZBWTH KX R E I
HORFDHOLHN, &5 ’fﬁﬁn‘ L AHE ISR L RER SN, BEFCIRERIC L 2 HE AN, RN T CIrlbsiic X 2 5@ /ER 2
B NTWB EEZX LD,

BPET7 4 VA ETIEEAEDOREIRRBIZ L > THOHIBEFEHIIREREERR2ZITA LEZNET-O., BEELHIOKRDOE = 2##< (4.5pm) L
e Z A, LY R&ERMEEENEONE, PET7 4 VA EL~OBEEIFEZRETAHI LT, SHIZMEEEZEDDAIENTESELEEZX
TW3,

BABCYH:AET. AT T LB WHEESEEZ R LE, LI L. BBREOEZME CERIZEET A=D1, BT F CHESENIZIFED
NAFBEBETHILEND D,

OB TEEZIR GHEERCEAE T FUKRER POBRFEMES) L, EOICH A NREERT VLS VRIEVERN H D 0BEE21TR 9,




