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Thesis Summary (approx.2000 Japanese Characters )

AG@m L. Study on Hollow FePt/Au Nanoshells for Photothermal Therapy of Cancer (3 A Y24
IBHEH FePt/Au H227) ) ¥ = VICBET 201%8) | L L THRILTEN N, 5 Er LSS T
WD, DAETRIMNEBIRIR DR BRI L OWSRIED % v U 7 O 7 120 P RE 72 0 FH R
BPZERLT- AT L. & ORGSR & PERERH I DWW TR T D Bk 22K DR R
TIE, MWK RS ME LTRSS %2 7§ FePt 7/ b 8BRS = v L&) ) o
b b Y = Ve A RE LT,

Chapter 1 General Introduction| Ti%, &HZEhi 7D EFICHIZOW T U, & 4R 100N
ANEIRIR DFRBYR T LM FIRIEDIED X v V 7 ~DIGHIZBIT 2 R LTz, 20
R A JLT T ER SR & LT FePt T 2R & & = b7 b gy oL
BRI Zeh 22 L, 20O gy o VAR FORE E & I, RO HB EBEREBR AT,
Chapter 2 [Synthesis of Silica-FePt/Au Core-Shell Nanospheres] T, FePt L &b 725 gy
cNVEAT D AT V2 VR T OERSEEZRE L. REEEEICEND ZE Y = V2T
DM OEREIZOWVWTIRAR, By VBRI, T EEAETAHRRFY ~—
Polyethyleneimine (PEI) % HfijfE & LC, FePt > = /LD LIZ&T = VEFEKT D0, AU~
—JEORMEIREL Fili{t L, FePt > = /LD BB & e D@/ b1 & B — DD @ E TR A
L. T/ A= MV ORES TERRREZAT &Y = V2 BT DR MFEW 6T L
7

Chapter 3 Morphology Changes of Silica-FePt/Au Core-shell Nanospheres to Hollow Porous FePt/Au
Nanoshells] Ti&, fFR L7 “J@ s = VR F- 70 5 72 5 PAERL 7 O E RS 2 WiEt L, iRk
EAToTofb R b 7o, BER~F ) — VT lgy o VAR 2B 52 LItk v
= /VORIEHE LIEFRIEOSEZ K > 7o, BB PICEES ORI T 2AMAE T2 2 L2k v
T VEMEIZT S N ERTDHZ &, FePt Vo /LVERKRERY, & V&Y R—FL, #HE
Vx VOREZEN EBVZEN AN LS, ZOBRFIOP T, &Y = VDR S LB
FEDHNMIHENRE DT/ FLHE T DA 1305 2 & b LN LTz,

Chapter 4 [Heat Generated by Porous FePt/Au Nanoshells| Ti&, Porous FePt/Au Nanoshell 7 1-73
D LIZan A NREOBERELZNETE 23 EL Y b7 » 7 LK 800 nm D& O
WHRIREED L —F — %2 T, AR TORBFFEIZOWTHRE L., 2u A FEKHT
DRI DIBGH RIS T DEIMDO R T A —F OB RF L, By = VAR 71X, HEe
VR KD BWREBR R EEOBLERE AT H I L. S BITREYEIE~ O H 23]
RN REAT LI LW LMNT LT,

Chapter 5 [General Conclusions| Tl&, AR TH OGN E LRI L, fiamz il ~7,

ARFSCTIE. BAERIECEIRIE DR BRI L OWEREEY % v U 7 O 720 H AT RE 72 %
B AIT S A& UCREMEIR E & & DAY = VEIRE L, TOERFIEEMHNL LT BT
HEER IS FTRe e e 2 BT 5 2 & 2R LT,

i FRSCERIT, FI3C 2000 F & 3830 300 35 % 1R ORHIT 52, & L<ITFEIL 800 #5% 1 #MEH LTI 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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In this thesis, synthesis and characteristics of two kinds of hollow magnetic gold nanoshells were investigated
and discussed from the viewpoint of photothermal therapy (PTT). One was named as Type A composed of
double-layered FePt/Au shell with small pores of ~5nm and a hollow cavity. The other was named as Type B
with a netlike nanoshell of FePt/Au with large pores (~20 nm) and a hollow cavity. Firstly, NIR light-absorbing
gold nanoshells were successfully grown on the silica/FePt core-shell nanoparticles via the seed-mediated
growth method using PEI polymer layer as an interlayer. I found that both of the species and molecular weight
of polymer have a significant influence on the quality of gold shells and the amine group of PEI polymer was an
appropriated primer to enhancing coupling gold with FePt. My studies also show that the negatively charged
small THPC-Au colloids can be uniformly deposited on the surface of PEI-modified silica/FePt nanoparticles
with a relatively higher surface coverage. The use of the mild reducing agent of formaldehyde allows the
reaction well controlled resulting in the formation of high-quality gold shells. Secondly, the hollow particle of
Type A with small pores was made from silica/FePt/Au core-shell particles by removal of silica cores via using
NaOH etching. I found that the mechanical strength of the hollow particles was greatly enhanced by the presence
of the FePt nanoshell. After NaOH etching, there were no changes in the morphology, structure, and magnetic
and optical properties. Another hollow particle of Type B with large pores was made by thermal treatment of the
silica/FePt/Au core-shell particles using surpercrital ethanol, followed by NaOH etching. I optimized the
treatment conditions and the particle parameters to make sure to enlarge the pore size with maintaining the
structural stability and the SPR absorption in NIR region of FePt/Au nanoshells. Finally, the results of
photothermal experiments using CW laser demonstrated the excellent photothermal capability of silica/FePt/Au
core-shell particles and indicate that both nanoshells of Type A and Type B work as an efficient photothermal
mediator. I found that the dependences of the photothermal efficiency on the core size and the particle
concentration were similar but very different on the core material and the shell thickness for FePt nanoshells and
gold nanoshells. The insight provided in this study probably aids in the development of techniques that can

produce a nanomedicine device based on nanoparticles for photothermal therapy of cancer.
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