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ARG ST AR (NIR) RIS R VS h 5 & & DM i (R - R O R R 2 81 &
W2 U, 3EMAEMZERR T 2 Kokt UIERRT 5 2 & THUIEREZR IOV TRE L, (L IRE
DFRAMARRIE~E BT A Z L2 HE LT 5,

H1E S TR, AFEROE R E LT Au F /2 hi O ZRERIE 0O i b & T BEHI1EI 1 21
ML, MEEENERLTD, T /RTOREL, =2—2 ) v REMIZEBNT TN ED
RS, SN2 EO RV TE T ORI 2 ZHEE] & LTSN ZmEm e T
DWT DD NG Z @D Sk & LTSN MEmEARIC KT, /g0,
IR LCHREOT 2R 1%, FFEDHKEEZ S OMEHT L0 BRI E R @D &0
WEENTWD, BREE LT, MEmARS ki ~DO R EMENS KA Z & B2
HOWENENZ ETHDH, D ORBEEMRRT 57225 2 B TIEMSm AR T/ k1o
— DO ThHDHEM Au-Ag T /K1 (AuAgNS) IZESZY TREMEEZA LN LT, HBIET
XA B LT S 2 T Re i~ E BB L=, 56 4 3 CIIBEo s Plic X v &k L=
MZ AR T R OFGHEZ 5l L7, 55 5 &, &5 6 T Tl AuAgNS IZxF L TR &S L, NIR
L — P — BB OFEE R 2 ME L2, 57 ETIX IO EOREENSELN-MAE L
o7,

B2 (2R Au-Ag T/ KiT-OF B O | Tix, Ag A 4> (Agh) OFEFTT
AU (AA) I2XLD AuA A2 (Au?) DIRITIC L > TEHRE 472 AuAgNS D ILHE A
fhdnmE, BRORE FMEB L L, R EEEZIKENMATH (UPD) OBLEMOREF L7z, 7T
TN OFRER D Ag 1T AuAgNS DFERFIZOA UPD IZL > TH (%) @z LT\
TERBALMNERD AWAg A 202 005 184 ICEETH L TAgH (%) RPEDORES%
EEFHZ N TE e, EERFZHE IMEE O DO BCE M 23<110>, FROAIE 2
{711}, BROEIHD {11} THDLZ ENH LN E D MEERZ O+ HEDOK & ZDTE
SB NN =X T oY VR ET D EEELIH O E LT,

%33 MKEBAHTH & o — FENREIEIC X D Au-Ag T/ ki O RERIME ] TiX, UPD & &~
— R REEIC L Y . Au-Ag T/ Kif-% NIR-II (1000~1700 nm) (ZWIN A & DTZHRE 4 L
7=, FRERIEEEIC S — RORE, R, MEIRIRD AwAg ., Au s XN Ag ORENEREIC S
ZDHEBERE LT, — REMAWD Z & TMEZmER T i~ TEENTHIE S -, T/
LA E L — FE L TR LT JhiF13 Au & Ag 2MEKHEEE Tl AuAgNS LRl L 72 R T
HDHIEMNHE 2 EOREHETHL N LERREEREZ Lo RO K 2R T -, T
)X a—Th—REeT DL RKEDPOLFERIKROEENPKE LR Auv-Ag F /K1
(AUAgNF) ~CTZREDHIHICEX 5 Z L2 6 E Lz, F72. AuAgNF |d NIR-II (2 &V
B Z SO LB IEHCR O A NIR 58Ik CO /TR 7 7 A€ IG5 5 2 & 2VR
B Xz,

55 4 B THEROSAR 7P X o TR L7 6ids L OYEHELIC K2 Au-Ag T/ ki F D HE
FEAM) TiX, B2 . B3 ETH LN LI REMED DX FMEE BIE LI RE T L AR
U, BEBOSR 1T EUC K > TR L OVE RO ERFHEZFHE L7z, AuAgNS O
INARY v ORFERBE O FERELFHIL . A7 MABIR & B RBIEE (M) & 23
—HTDETNVOMROAREE T AR MEEBH O E Lz, AuAgNF OFEE T /VIZIEL, KU
ZiE5 {110} \PAT70m BICH#EE 2 Ml 7 E 2 BR L, BRLULEHETT LOMEEA
A~ 7~ LS NIR FEIIZ 38T AuAgNF OWRIN A~ hLE— L7 Z L6, AuAgNF 13 Ag




® UPD (Z &> T{110} D2 E L & {110} ETORREIHNS & - TS A E D S > 727
TS~ R L2 2 EVRIB S LT,

%5 & (B Au-Ag 7 /R ~D ) 7] TIE, Stober 1EIZ L > T AuAgNS (22U 7
(Si0,) ¢ L7~ (AuAg SiO2), AuAgNS [TZDEWREEIZ LY 37°C & 60°C THET D &
BEHE LT3, SiO BB L 0 /R OBEZPIHIT 2 Z LN TE 72, L—F—RRERHIRB
T SIO BB LT /Wi ONFHEENHERF ST Z LB SiO # I BRIEIC B 1T 57
R DEEOIMEICAN TH D Z LR E NI, S OICHIEEMRER TIL Au20Ag2 1X 500
ug/mL OEFREICBWTHHMEITFE ER SRV, VU DBIC L > TS bICHEENMER S 1
HZEEMHLMNE LT,

%6 & LFHREADEA D ANEFIE~DREH] TlX, ~L A I REZEALLL FF Y LE YV
(Dox) % Diels-Alder )i 2 K > T AuAg_SiO; K AER L7 T/ b OFUEEZ R 2 it L
720 AuAg SiO, K ~DB-T X /7R EWN NI = b F v T o OEffiEE EDT I ) KD 2-
7T ANV UBEDOREEBEIZOWT, B X EBMAEN CEMEL Faik Lc, b— W — R
WX BF 7 RiFFKE TOIRAN, W Diels-Alder ML a 5| & Z L, Dox &N 52 & %€
BN L, AuAgNS 287 /b —F — L L TERTWD Z L 2R U712, AuAgNS 2D DFEEL
L S 472 Dox & OFHFNFUZ LD | & Ml RS AR (A549) DORIFLALEERDY 2.8%F
TR TT omWIUEGDIRPGOND Z L a6 E L,

W7 E REE i, SECHEONZMAEZE LD, ARiSUE, UPD IZ X 5 NIR (ZE 2k
BN % b NS E RS ki % &k E . Diels-Alder St G U7 38 I £ 5
B W PUEE 2R 2 R T L RPN ATE L2 EBUCERT 52 b O TH 5,

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T ORI 572, b L <ITTEL 800 5% 1 FRE L T 723w,
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This thesis aims to clarify the growth mechanism of concave polyhedral nanoparticles with high
photothermal conversion efficiency in the near—infrared (NIR) region, to investigate the antitumor
effect of modifying drugs on concave polyhedral nanoparticles, and to develop a combined
chemotherapeutic and hyperthermic cancer therapy.

In Chapter 1, the background, issues, and objectives of this study were described. The morphology
of nanoparticles can be broadly divided into convex polyhedrons, which are defined as polyhedrons
in which any two internal points are connected by straight lines that do not pass through the
exterior in the Euclidean space, and concave polyhedrons, which are defined as polyhedrons in which
any two internal points pass through the exterior. It has been reported that the latter nanoparticles
exhibit higher photothermal conversion efficiency when irradiated with light of a specific
wavelength, compared with the former nanoparticles. The challenges are that the growth mechanism of
concave polyhedral nanoparticles is unclear and that the wavelength of the irradiated light is
short. To solve these challenges, in Chapter 2, the growth mechanism of star—shaped Au—Ag
nanoparticles (AuAgNS), a type of concave polyhedral nanoparticle, was clarified. In Chapter 3,
Morphology control was achieved by applying the clarified growth mechanism. In Chapter 4, the
morphology of the synthesized concave polyhedral nanoparticles was evaluated using discrete dipole
approximation. In Chapters 5 and 6, the surface of AuAgNS was modified and the antitumor effect
under NIR laser was evaluated. Chapter 7 summarizes the findings from each chapter of this study.

This thesis contributes to the realization of a combined chemo—hyperthermal cancer therapy that
shows high antitumor effects through the synthesis of concave polyhedral nanoparticles with high
photothermal conversion efficiency in the NIR region by low—potential deposition and a drug release
mechanism based on the Diels—Alder reaction

6% FSUEEIL, Fi3C 2000 52 & 532 300 5% 13242750, b L<IEPESC800 754 1 R L T2 &y,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800

Words (English).

R RSCE B TR SRR —F VRV (T2R2) IS TA X — Ry MARIIET O T, AR FTREZRFFA DA TIER L T2

0y,
Attention: Thesis Summary will be published on Science Tokyo Research Repository Website (T2R2).




