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ABSTRACT

A bio-nanocapsule (BNC) that is composed of the L protein of the hepatitis B virus (HBV) surface antigen and
a lipid bilayer shows high specificity for human hepatocytes. Therefore, we have developed various specificity-
altered BNCs for cancer cell types by gene engineering. While at the same time, we have demonstrated
that titanium peroxide nanoparticle (TiOx) shows anticancer effect in combination with X-ray irradiation.
Therefore, we tried to encapsulate the TiOx in the BNC and deliver this complex particle into the target tumor.
As a result, we succeeded in demonstrating antitumor effect against mouse xenograft model with a combina-

tion of the complex particle and X-ray irradiation.

1 ECBHIC RS 217D &, EEELe FaXr U0
(- OH) FOWEMHHBEM L AT 5, ROS T UG

BADOHGHGEH L, BT A VF—25252 L A3 <, DNA #i6% CTHT % & DNA iz UIr§ %,
W& o TIEMERE R (ROS; Reactive Oxygen Species) IEEAIBOY A1, DNA BEAENE AT b S DS,
BEKEE, BAMBIITYA—VEEE 25 LI MARNLIZABEREAML C, Z DWETHINEIE % FE
Lo THET 5. BERNICIXBFBRENSDY, Ih 95 EHTE% (Baskar R. et al.,, 2012), LA L,

Copyright © 2016 The Authors. Published by Hosokawa Micron Corporation. This is an open access article under 13
BY

the CC BY 2.1 JP license (http://creativecommons.org/licenses/by/2.1/jp/).



% The Micromeritics No.60 (2017) 13-19

— I STV B XTI BAREE O IE 55
RO ANZR RN EVE W) REDD S,
XM EBBRENE N ESDONTW S, HRIED 5§
NBHIONTIAVF—IIWMEL, FERAKD HE
DREEEL 2D DT, FHRNEIE 0 2B E D
JED v 72, SAMME, BRI RBEIC X -
TERBFIRE L 2o TWAHDT, B TEEET S
REMBEVPRZL TS, LEXD, BERNTOM
BOBEHRERITELVWE SNTBY, BE, Y
RIS IZ AT IR R FAHIEDOHIC L 5, #HrL
WIHREDREN R I TV 5,

TR AR IR ¢ X A W 2 B R I o B
WE LT, [HUBREEA] % v 72 U B4 I
B %o [HATHEEA ] & 1E, BUHRORIR %
M LE3ELHEHATHL, Lo k)i, HENIZE
FRZKELR DT, WO BEHEEHN TH L% ROS
MWL, PO 2 Fio. ENEMEHT 572
DT, HCGHRR BT C S BR U CIESS P TR s Al
rEMSE, TOLTHREHREN T2 LT, %A
MIRBIZR U CARROBETROBGERNRE 52 3¢5
ZENTE D,

HERALIK R & 72 U R B 5 IRAb KR
BN RBALKITH Y, EFRHOIHHEER & LT
FAEN, +FYF=LELTHiELRTVS, B
MRALKFIALET, BEZRHLLTL, RO
FUITIMNEAKLRTV, 2, AERATIET
ANF—RBOBRICHAL, MENORE (vt
FIF—ERH I T—F) IZXoTHEIIHHREIN
%o WIALKE % EEMNICAHG TR, ESN TR
FARESEHLIELNTES, T/, FHBELETY
ANEHELL) ETEIHMEOBEEZHETLI L
NTED, DLEOREEEL LT, @RI KkEEZE
AL THRFEZFEA, PURILEEE % BH5E L 72 IRE TR
SIS 217V, BURBOEEA R 2 M LS 50
PEDHES. ST (KOUTUC) (Ogawa Y. et al.,
2008; Kariya S. et al., 2009), L2 L7255, R
BRI B VT, BIRIUKEEHRISRAETH D,
ROV T 572012, ERERH, AROFEE MR
RMWEIHTHRIFT L L ITHEETH 5,

14

21 RSHRBHEEFTRE & |AR T/ WF DR

BRI ER E LT, HIETOoREL: (H2)
TR LR SN D &R T /KT % 7207 55
FEEINTWVD. & Z KRS /KA ISz
WS 2L, ETOWNSBINRAZ®RZ, +—Y =
BIDVRET L, ZOF—Y BT, EHEHN (@
ML) 2BV TIX 1 A8 DNA K U° 2 A8 DNA %
ML, MRy &Ry, £ -V BT
12X % ROS DRIHEM 2 iFEIC L - T, MM
A—VEHIREELIENTE DL, ZORENLRG
ELT, &F /7 RFRHF T2 H %5 (Su XY.
et al, 2014), &/ f11, WS VR TT,
AEEAETED X, ALFBEA LTV, TD7
B, &FRFICHT 2L OMEVPLINTVD
(Mesbahi A., 2010) $F / RiT- b, PUEEERNFEA
LNTEY, &F k1L AEOMEZ/RT (SuX.Y.
etal,2014), MBI V=T AR T 5 FF % &M
FEEINT WD, LHL, ZOREMAR AN =X L1E%K
P INTBLT, HFalhk CorRIER b #HE S
NTHBY, SHOMIERETD %,

—7J7, ZELFF bt E LT X <RBmEsh
TBY, WIS L OPEHIC X b RS RETE
I—T4 7, OEBEKE R & D% )Tt
AR ENTWS, 5121, 3L ROSIZE -
THAEWSZMEED LW IR, PAMILE
FRMICHEEGSEL2MEDH#EATY S, U S
V—T7THLHINZ, JEH —RILT 5 > - F ) H
T LRI O PR TH AL 2 SR ET S Z
LIS A (Matsui K. et al., 2010) 7 &, EHEIG
OB HHEI D SN T WD, T2, EHEH
CERAMIC X BB RE 720 T £, REHIR ST IS
FoTH T IANEERPHERIN TS, T/,
TR LT KM OLIVE R T 'V T 7 A % F)
ML, FAZRETLIFY)TELTOMED &
ENTWw5,

22 #|EF/NFERFRBHOGRICLZ DA
AEORE

DL EoBgEE s & ) RF5E 7 v — 7 Tid, K4S

IR BIIC X o TRIEIC ROS & S EWBE 7 & )8

;R (ROMALeE T k) KL, =



%‘Z? The Micromeritics No.60 (2017) 13-19

Special Subject

60
[ | 0(mass%)

50 - M 0.00025
77 0.0025
40~ 0.025
[1 025
| 25

20 -

30

OH radical
Fluorescence intensity [-]

Control 25 Gy 50 Gy
X-ray irradiation

1 #ELFy > - FoRTEXBREICEETY
B IVEEA
Fig. 1 Radical generation by X-irradiated titanium perox-
ide nanoparticle

BRALF ¥ ¥ e @RALKFE TR L 72 "BRILF ¥
YLZOREEAT AR RBT I L TEILL
(Nakayama M. et al., 2016) o

WEEALT & 1%, BRI S S THRILEE R 2
My A MH 2 HomBRIbK®R L, BRSNS
LoTTVAINEFESE, MREGETSHIENT
ELMHE RO RILT ¥ v G bR kEe

AITHEEZON, BADORGHEEA L) KEw
HNGENRIHETEL L EZTVD, BRI
F—CHAKERE TEB TS 2R E, BRILT
v FIRFEAT LI EATEIIUL, #ERIL
F 8 F I RALRERA LA BT AN 2

BAA T | FREi /T

S

.

MAHREEDF =
CREBICFE TIIET R
HETEERGLICTIA—HRATHE
‘FEMR (TRILF-) S

BEHROBBEZZ
(REERRR & 0D iR AR AR A
123 L THIS AT 8E

B (FRAHR ARG

2 RET L [HELF 5 >~/ BEHRbE A EE
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Fig. 8 Development of radiosensitization therapy and imaging system
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