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Titanium dioxide (TiO2) is well known as a useful photocatalyst for elimination
of environmental pollutants and is a harmless white powder. TiO2 photocatalyst
absorbs photons with wavelength below 380 nm, and promotes redox reactions on its
surface. In this research TiO2 photocatalyst was endowed selective degradation effect
by means of binding particular adsorption.

In this research, the two air purification photocatalytic filters were developed.
First, the silver-deposited photocatalytic filter (Ag/TiO2-CF) was prepared by coating
Ti0O: powder on the porous ceramics substrate and successively depositing nano-sized
silver particle on TiOz means of photodeposition method. The photocatalytic
degradation rate hydrogen sulfide and methylmercaptan by were 8 times and 9 times
lager, respectively, than those by conventional photocatalytic filter. The sulfer atoms
of hydrogen sulfide was oxidized into sulfate ion, which was accumulated on the filter.
X-ray photoelectron spectroscopy showed that the oxidation state of deposited silver
did not change during the degradation test. The interaction between deposited silver
co-catalyst and sulfur atom is considered to be responsible for the enhancement of
degradation of the sulfur compound into sulfate ion. Ag/TiO2-CF exerted its effect by
using the offensive odor to treat such a kitchen exhaust odor.

Next, the apatite-coated photocatalytic filter (HAp/TiO2-FCB) was prepared by
coating TiOz powder on the fibrous ceramics body and successively depositing
hydroxyapatite on TiOz by means of soaking treatment. It was observed that the
deposition of hydroxyapatite improved the adsorption ability of TiOz photocatalyst for
acetaldehyde and colon bacillus, and eventually, HAp/TiO2-FCB could effectively
decompose them.

‘"Furthermore, I found that the electric potential derived from the redox reaction
of CD4-conjugated TiOz (CD4/TiO2) illuminated by UV light was highly effective at
inactivating a wide range of high-titered primary the spread of human
immunodeficiency virus type 1 (HIV-1) isolates regardless of virus co-receptor usage
or genetic clade. Conjugation of CD4 molecules to the surface of TiOz was clearly
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detected using atomic force microscopy and the specific attachment of HIV-1 virions
to CD4-conjugated TiO2 was confirmed by scanning electron microscopy. In vitro
incubation of HIV-1 isolates with CD4/TiOz and UV illumination lead to inhibition of
viral infectivity in both H9 cells and peripheral blood mononuclear cells (PBMC).
Importantly, plasma virions from HIV-1-infected individuals were also shown to be
completely inactivated following interaction with CD4-conjugated TiOz and UV light.
Targeted CD4 binding and viral inactivation by electric potential is a novel
immunophysical strategy that may have applications for reducing infectivity of a
broad range of primary HIV-1 isolates.

HARBELLTHONS TiO, . BARBIIEREETb00, EEMNEDORE K
POREDCYELRBIRLTBILSIBT DL oM IR\, K% T,
TiO, c:i%ﬁ%%ﬁ%ﬁ%:%ié:é:ﬁ BEDEICHVWDBEZE THIEMEBHM B
AEZTok,

BLDIZ, e =—X0 B, ZEALIEBVTRESELE VW LHB L& &
TCRXBBETZNE—DORRBICEF L, BERICEETNBIEERIEEYEDLNT,
PESED TiO, TIIMEL ST TIRERENBE NI EABEICR> TV, 72T,
AHRETIZ, B EYOLBHRELENLLT. 3 KM EBEEE 505
LEIZTIO B AL, Bic, KBEEEICI->TTIO, REIZ, 1~10 nm D Ag Bk F %
EELIME 7 V&7 —%ERML(Fig.1, Ag/Ti0,-CF), 2O T A ¥—% BT,
H,S #ABXU CH,SH HROBE HBEBREIT ol LT 5, Ag HIE SR T 0L 57—
L, Ag REBFOLDLILBL T, REENK 8~9 FE~LREMIZMH L L(Fig.2, 4),
EHIZ,XPS KEBREANBIV TN I —HBEYOEBREELTIDL, RESHE
H,S 13, ZORE G BREB~LEHEL, 7NV —KREICEELSNBZLBE LR
-72(Fig.3). '

I, ENRECBVWTHREZDZ WM AV FERBIUEAL LT L FER S X
=TI LIABFE TN F— DR FEEIT o7, EERNTOEReZ L7 % HAp)
DEKBEZEBELICFIET, TIO, BR KDL IIvIr S ITRIRE B o &
7c(Fig.5, HAp/TiO,=CF), TR A TERE AWK % 4 B EBR TIX, HAp AT
EE®L T, HAp ?E.J%t:MTﬂzb7)v7=tﬁwrﬂ%€2ﬁ§j‘ﬁﬁiﬁ§7ww—L:Hﬂuéna’):
EBF BT o7 (Fig.6), SHIT, HAp ERFEMBE T N2 —ict LT, B EMEs
TR HAD LI KB ERERNRORERLLICT, ENBEEL L OENEE6
REABH 2L T KBE OB ARSI (Table 1), Lo T, ZOWAE 7 ¢
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NWE—X, TEMN VTEROBRELLLIC, ENBEREB~OREDRBRR TEB3L0
LHEEh3,

I, BIRD Ag EERME T NI—OERILEZERLT. EBOERICHTS
To—NVFRR(FEREBEPLOFIRER)Z 9 y HHIERKLZ(Fig.7), ERBHE
LEBEBRHOEEINL, TORRMB I NI —2 KEENBSVFEHEEICREBEL
TR =y R LI, T4V Y —BBEEE 0.8 m/s &L, BEMAKER. 4 »
RB.9VABKENThREBELZRE L, 2ORE. 4 r AT EHEICS
BRI BEOTANF—BBTRERIBES 82%H B4, 9 v A % TH 58%DHIM =X
ERTIERD Dol Eln. BIEAVTFVRIZEo T ERE OB TN F— 535,
REDVMESERVICRER . HSBRERPHHDT4NF—LLEBLTH 90%E TH
EFBILRBL LR, LiedioT, ML Ag B KM T 17—k, EHIM
ERICT X BOB R RERE THLLLIC, BERES AL FF VR Lo THRER
ERCTEIEHMRBERTINF—THILERTES,

FNT, TiO, DA RIS AZRN TN T, BREORBIRMEEZILIIEHR T RE2T
270, E<FH LV B ~ONMEOCEBRB N ETHILEL. BEOEERNF LN
IMRITHRERBRBICEB L., FEDOF—FyMI, BEMRIANVATHEEN
J&‘Xé?wvx&%f 1(HIV-1)&L7c, HIV-1 OB R EZEAS T, HIV-1 LG E/7%
BEEZTRTCADFIREFEBL, ZNETIO, REICEEILTEIRAETol, ZOEE
iiE, 352 By TV TR LR BRIELTI A I AT A TR % VWz(Fig.9), CD4 4
Fi. TiO, EE/L#ED HIV-1 BAEEZRFLTNDILH SEM BB NLHLN LR
72(Rig.9), ¥, CD4 BREAL TiO, iE, TiO, BARL LB LT, HIV-1 RiE LB R [H £
¥BLEHiz, HIV-1 T FA7 (5 25 B)ITH LT, FBICE WRIE(LS B (R mE)
£ 95%LL b ) &R L7z(Table 2), £ic, BRI ORRZ HIVBELBE (6 4)DMiER
AVWERBEBLEERIZBNTY, ARBROBERBH{ON(Table 3), LL EMS, CCR5-B
XU CXCR4-fe MM OBEE LEE VW HIV-1 47 F A4 Fizxf LT, CD4 EE{L TiO,
EAVESAEF — &S TRELTE, Bo. AERELERELOM LA bE
BETEETHBILETBLTNS,
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Oh . 6h KBEIIHTIREERER
2.2 x 10 <10
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1.8 x 10° 0.9 x 10°
BLANK 3.6 x 10° 1.2 x 10*
2.9 x 10° 1.5 x 10°

L R B 5400 m3/h,

HEEHE: 0.8 m/s
REFZFT: PEHBISOHERD
(REH)

Fig.7 Ag/TiO,-CF % & A A7
FEMEREREBEONE
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Table 2 HIV-1#7%A7(25 ﬁﬁ)b PBMC c:ﬁf%?wvxﬁ%%iﬁﬁﬁ'&

HIV-1 isolate Amino acid sequence of Env-V3 region Tropism® |, 2 95% N
nhibition
Laboratory isolates
Subtype B
HIV-MYN CTRPNYNKRKRIHI GPGRA FYTTKNIIGTIRQAHC X4 1
HIV-IIB | —---- N-T-=-KS-QR-=~-- ~Y=TGK- —NM----- X4 1
CHIV-SF2 —==e=N-T—-G--= =—-=== ==A=-EK-V-[--==--- X4 1
HIV-A DS -==—-N-T—-§=~== ===== ====fD-==l===--- RS 1
HIV-89.6 --===N-T=-R-L§- ==--= --ARR====L====== X4.R5 1
Primary isolates
Subtype B
HIV-MN\p =====N-R-T-=-= === —e——mee———o——oo- X4 1
JR-CSF -=--SN-K==Z§~== -m===  —ee- GE~=-D-=—=-- R3 1
JR-FL m====N-T==3=== ==-== -=-= GE--=[--v—=~ R5 1
Cs2-2 memmeN=T==§==M ===K= ====GD~==l-==-¥Y- R5 1
83-5 == I~N-T~=§m==  —==-= ~~A-GE-—-N-K---- RS 1
C$3-6 ~--=-N=T==3=R=(R-==== “V=[GK ==NM=m==— RS 1
C84-4 “Tm==N-T--G-=~ -L-- WK=-A-G--==N-==w-- X4.R3 1
CS84-8 ~=v——N-T=--5=-R=QR==——-— “V=IGK ==MNM-—==- RS 1
Cs6-6 -=G=-N-T--§~R=QR====~ “V=IGK =~NM-==== RS 1
CS$6-8 -T===N-T--G--= ----= --A-D ---N------ RS 1
ICl-1 —==-HKTI-===== =-=-=-= —==—- QrE-N-==e=- X4 1
2 —===SH-T-Rew=m ~—=== ---=RQ-R=D------ X4 1
3C1-3 —-o - I--H--- -e--- -=~=RG--RC--¥X~-~ RS 1
Ky | mmm——— T—=G=-== -=-=--- Vomw=i —Rl-=K=w- X4 1
Subtype B'
9271014 —w=e=N=T=—8~1- =-==0- W-—-=CQ-=~L~--—=-= RS 1
92THO26 ———=e=N=T==53-PL -==0- ®---G0-L-Do-~==- RS 1
Subtype C
ZMDB3Y | memmmmee- Re=w=  =m==Vy TD=== RS 1
Subtype D
NDK ~ee=YKYT=-0-TS- ~LRQS L--I1TG-KKKI-—---- X4R5 1
Subtype E )
92THO22 «===3N=T-T5-T- ===QV —-R-GD-=~=D—-R-¥Y- RS 1
92THO23 --==-SN-T-T§=-N= =-==QV ==R=GD---D—-X-7- RS 1

a: BEDOIANAOIALEFF— DO HE M (CCR(RE)ERIZ CXCR4(X4)) X GHOST Mg RREITIVE
EL%,

b: BEPOTANRITTRTHNR 4 RUATHY, b PBMC OXTYUANR Sl ZEREL. 500
TCIDgo/mL IZRBLTHA W, HEIX. RABRKBE O BY L FNEHELT, 5% DT«
NWAEHENE 2BADDOTANAY I NVOFRERERT . BRIZEOMILEEROEY
EThD, ‘

RELERIT. VANVAA I 7BIVBRERE MFE»SH/ T2 500 TCID; % 24 K7V —MNZEREN S
ZEL. CD4/TiO, % 0.25%(w/V) THEME . BIR TRLIZER2HS 0.8 mW/ecm* DENRE 1 BRI BH
Lz, BE#%. IR OBAKETANT—(0.45um Ay a)T TIO, ERERIVKRE, VAV RBEIK 150 L
% 96 X 7L —hh T PBMC(PHA Bi#2)10% cells & A7Z 75 u L ® RPMI1640 35 # LB & LT, L T,
BT IHMBXICHIERBL, BHPOHIV-1 p24 AR ENRETERISIC, RPLEHE, 37C,
5% CO,FHATT7 AR RL#E L, £MIED HIV-1 p24 FIRELERIZ, 1L/T7 v EAITIVA
‘L%,
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Table 3 A RBH T O CDY/TIO, I3 B H MiE P HIV-1 ORELE
(a)

NiHNoc. Sex Stage Treatment Lymph.{jul) CD4 CD4/CD8 Subtype® TCIDss % Inhibition®

769 ‘M Cbc2 AZT 1786 428 0.43 B 5000 91.6
770 M CDC2 dd! 800 7 0.14 B 5000 80.8
1647 F  CDC4 - 500 38 0.13 A 500 100
2713 M CDC4 - 2088 73 0.04 B “ 100 100
2942 F CDC4 - 938 4 0.02 E 500 100
2976 M CDC4 - 465 67 0.52 B 25 100
4
(b) Consensus A CTRPNNNTRKSIRIGPGQAFYATGDIIGDIRQAHC
NIH 1647 “HF——- THER

Consensus B CTRPNNNRTRKSIHIGPGRAFYTTGQIIGDIRQAHC

NIH769 —ccccmmmeemme Gm——Bmmmmmm ST
NIH770  —ommemeeeeee Pommmmeee Am=EmmNmmmomm
NIH2713 —cemmmeee M-=—em J-B=wDmmmmmmmm—n
NIH2976 ~  ~—eemmmeee Me— K m AR =Dm e e Ke=e-e

Consensus E  CTRPSNNTRTSIRIGPGRVFYRTGDIIGDIRKAYC
NIH 2942 wmrmeR= V=== FrmceeQ=cK=-§=Tommmm =

(a): 6 AOHIV-1 RBEBEDCERMRLRERLE
(b): BEFMES HIV-1 ® Env-V3 EHIBO 7 I BLE %)

a: T EATE HIV-1 BHEBEPOEBESN Y (L ZARNA @ Env-V3 B O 7 BEFI M HERE
L7z,

b: MiFiZ PBMC 2AWAVANVAREERICIVFM L, HEIZEABEZEHE LTV B
INEREELLED HIV-1 p24 DELEBOMEIRERL TS, BRI n=3 IKBII3 3 @O
ALIEERBEROEHMHEES.D THA,

28, RIELERIL, Table 2 LFIL.

FURNBERROER

FH16E1 A28 BICE I BEVRAXEEZESTREL. BESW AR/ OVWTEHEEELT-
2o 2R 16 HOOBEREREZ, F2HEFEXSLREL. UTols., HEL 4

BRI — RN IERR LB F 7 U RBERIS IS OV T, BEOHLEYE I L CRRY, HE
B2 MERZITI OOF L 2RF 2T o150 TH 2, TRLOEMMR, BREE. BETREORS
o, ZRITBEBELZR2L T Iv I ASIGELEN L LTERL. ABF R I > TEOBHETF%
BERLZEMEZ VS —2RARALALL IS, BEREORMKREORERL T INEAEBT AL T
B Lo F/o, PRI 78 4 b 2EHETEILET, 77 FEIERESET 20812157,
XBAEBFSNHELHREL, LHMELOFEPELRERLHAS P ICT I L L IIL, RUBARRBR:T-
T, BREHOERELREL 2. B, BERAERSE2AALT. ME SO NEEREY 4 LADE
RSB ERR A7 1 VAOTRFELRITEKI L TW5,

DIoBERRR, BESEANORAFEE ShAEMBICOoWT, FH2CHAEREHRICEATE D
NDTH B, LizhoT, KRAXEL (T%) IET2 L H¥T 5,
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