#R= C-19
HEREMHBIEHRRRBRESE

Rk 214 5 H 25 HEUE

HEIER : HEHE B)

2 HAR - 2007 ~ 2008

REES - 19710108

HRFEEL (FIX) Invivo PR F—2RDFHKELB/HEEBEL-a7 -2 )LBEF/ HF
DERET

Design of Core-Shell Gold Nanoparticles for the Detection and
Induction of apoptosis in vivo

MEREL (EX)

MRRERE X&E £  (OISHI MOTOI)
FURKE - KERMEMERFHER - 560
MREES : 90419242

WFFERCR OB

AT, AREAHEOEWRY =F L 7Y a2 — )L (PEG) RSO T ~ Ak &2 hiE L= H
ANN—E 3 OHEETF K (DEVD EF) ZREESE, AU T Iy (FL) a 7T eiEesl
ThirLeonA FeNaIE-&onA FNAR PEG LT/ (Fu) k23 L., E ik
BRI NIZMBEANT AR F— 2 (HROHIIEE) 24 A=Y 7352 L THTVANRRIC

BT D REZE QREDROTH) VAT AORFEEZIT-T,

AYHE
(GFEHANL 0 M)
[ERAt S EHEE S & Ft

2007 4EJE 1, 700, 000 0 1, 700, 000
2008 4ERE 1, 300, 000 390, 000 1, 690, 000

P

P

R
woE 3, 000, 000 390, 000 3, 390, 000

WHIESTEY - RN Rk

B ONEL - 1B - T/ - ~A 7 0B F B F A AP =%
F—U—RK:&F /hF, RI)T7I, RU=FL o r)a—, THRRF—=TA

1. BRSO 5

AR T-FRATHAN - 2y AW O 20k 7e s
WA, BEIZZ < ORI 5T 2 8m 1O
FEAENH SN2 »> TR Y, HiE B3R BIC
BT 28 FOREZABIZHET S Z
EMTEIUR, T 72 D% ORISR B
DIEBREZRBET LI ENARETH D L&
26N D, T, FHW=AE RNA (siRNA) %
RPN A L, RNA T (RNAi: 2006 4% /7
—~YVERABEE) 28 L UENEG T
DD B R RAZHH L 5 D H5EE, 2
NFETOT T ATEITHT, ) mRNA

U 20N Em < ARRE THHRIES
., FEBY & B E IR TE B L
"o Y, ROBAHIEN 2 SEEDL E L
TOREBIBE-S>TWND, 2Dk 5L
PEIZ, ZHU5 siRNA 72 EEIC L DN O
ST FNEN A A= TT BT TN
A ADBBRNPEREZED TN D,

2. WO HB

AWFZED I N T, siRNA 72 & O3 5K
O H AR« SRR DR EITEE L, M
JANOBRBEEITEELTT R =A%



Pk L, FIRFIZZ DIREIR (7R h— R)
% fH FTHE 72 . 169 (Therapeutic) & 2 K
(Diagnostic) ZRIFFIZAT I BT /AT 1 >
7 «F /534 A (Theranostic Nanodevice)
AT - Th D, L BIRMIZIE, PEG
KU H ST b & i LIz AR—E 3D
%Emﬁ%F(mw) PREASIE, AU T

vo(TV) aTiTEEEEAITH bean
4%%W SH7-E&anA FREA PEGIET
J (Fv) Rt aFR L, siRNA 72 KDY
CEIVBERINTET RN —RAEA A=
VIFT DI LTI CANERICET DR
ZWr GBRDEOTH) AT LAORR¥E H
BmeLTnsd (K1) ,

DEVDA: - Fo—J: .
(RERAR IR < CZEE)] DEVD'<¥9'-¥I~ h
’f D:PRNASF U
#anqk ‘_‘%}'T PEG 57(',5’: R
EEREAD m&‘ & @ (zwas®

LA D:7RAT¥ VR

L2
DALY W7
§;@ c%(+, )775—+ﬂﬁ:|~)/71) BLNFES
EFH b — Rl Pl 2
ERIEHRA—E3I2LD =]
\ B DEVEDDOYIKi & !ﬂciﬁﬂ\

b g1 uFAnz BR

N3\) L #—% (FRET)

ok I &k BN

P9 = %m:z/t—«ea

FERAR—E3

B1.HENT R F— A% A A— //7#6
i:u4bmﬁﬁmmm+/(&w)a%@%

&> &

3. WFFED kL

AHFGED K 5 IRiBE EIRED R ORI %
FIRFIZITO BT )V AT 4 v 7 &F 7R+ %
WEST 592X TUTO X ITHEEED T,
(1) HEREALPEG/RVY T I 7nm v st
BEEEROERKE PECbaa v A RoOFHi L
FFA -

(2) #gpelbdooa FNERPEGIL T/
PR OFHERL L B LA RTN

(3) #gpelbdooa FNERPEGIL T/
TVRLA- T TN T R R — 2Dk

Hi:
MTF4H R OEIC FEREA I
TR R AL T D,
AR S
R U7 T3, WD Hik) (ZHDSWT-15E
D SN

(1) HEfE(L PEG/RUT I 7 nmyrit
EAEKROERKE PEG k& am A RO L
FFA -

::Ti ERBRETICBWTHE WY
/878 %%r#éf/ﬁ%%ﬁ%#ét
@I_J]? %an‘l“fZTT’D 71:_0 EMKL [} %73)1_“1\
ZeETHmbEnTWARYI ZF LT a—
JL (PEG) OV 7 Ki+ (EOEIHIEHD) &A1
BEAERZRTRIT IV (RYPAFLT
R/ FNAK Y L— | PAMA) 125 H
L. #x 728K (n=3, 6, 20, 40, 80) ®

PEG-PAMA 7' &1 v 7 LB AR A EE AR LT,

FL Intensity(a.u.)

495 515 535 555 575 595
Wavelength (nm)

Bl 2 . FITC-DEVD-nanogel ( 2 )
FITC-DEVD-nanogel-GNP  ( # ) B X O
FITC-DEVD-nanogel-GNP % <7 > v F o 7 4L
FL72t% (F) OE A7 b L

o
T

caspase-3

IS
T

w
T

N

caspase-3+inhibitor

”kﬂxk+~=h=d

Relative FL intensity

-
.

0

0 20 40 60 80 100 120
Time (min)

X 3. BUGRERIZHRT 2 s L7z s e o
B, GR) W ANR—P—3FEF. (H)
ANR—P =3 BLOMEEAGET, BLO (B)
HANR—B—9(FET
EHiz, Zbhho7 ey rEEA K CIHER
L7z PEG {47 / ki 1-1%. PAMA $HE 23 W
EEREIZHET D I ERHEND BT,
Wiz, ZOHmAICHESEMEEan A R
WA PEG fbF 2 VR FOFRE LT 57,
(2) #gpelbdao o FNBERLPEGIL T/
7 VKL O RS & R AL RO AT

PEG Riglc 7 v Z— /a2 HFT % PEG 1k
T PRI DG RIE, BERIZHEVT o 72,
% 7= . FITC Z X /L{k DEVD X7 F R
(FITC-Lys—Gly-Gly-Asp—Val-Glu-Asp-Gly
-Gly-Cys) DF J Fo~DfEE 1L, PEG K
WOT A — VT VT e REICEH L
=%, 7Tk &L FITC T ~1{k DEVD
RTPF ROVATA VEREEOFTV Y
RS X ViT- 72, B2, 4aud
KW & & PEG fb S+ 2 v kL f
(FITC-DEVD-nanogel-GNP) @ FHL1%. BE#H
OHCETIECZL VT, K21 TF
Ko A A PEG fb S & v kL f
(FITC-DEVD-nanogel) 3L O anm A KN
@ ® PEG b & / HF N K T
(FITC-DEVD-nanogel-GNP) D4z A ~=7 k
JL % 759, FITC-DEVD-nanogel I%. 520 nm




X 4. FITC-DEVED-nanogel-GNP 1£fE T Hull-7
AR LR R BAMBITE a) RO, BEV
D)AF T ARY v (TR b— AFHHA]) WHk

fHEIZ FITC 4y IS < s i@l s
7= 73, FITC-DEVD-nanogel-GNP |23V Tlix
FITC |1ZHES AT E A SR EINT,
ZDEEXDOENDIERIT 8 THHoTz, &H
{Z. FITC-DEVD-nanogel-GNP % 7 > = v
Fr7 (BavaAf ReA A1) LD
W A~L7 hvix, FITC-DEVD-nanogel O
WH AT RV EIRIERBEO L D TH o T,
oD Z &y FITC-DEVD-nanogel-GNP
DIENIE. PEG KilZ3EA L7z FITC 432
b@&anA R~D®EET R LIX —BH
(FRET) I2XD2bDTHDZ EIREESN
Do

(3) #aeib& =2 u4 FNARPEGILT /
VKA W TZHIIEN T AR b= 2 DR
H e

3 1 H xR N =
FITC-DEVD-nanogel—-GNP # [(ts &H72 & &
O, KRR D H e E D2 b A2 R T,
FORER, B ANN—FE 3 LORISIZBWT
L5 T WO TREE OB KB BIER STz,
—7 . BEFFETTOH ANN—E 3 LD
FOSIZRB W T, SEEDO EFIXIEEA
CBIEINT., HAS—F 9 LOKIGICE
WTHLRIETH-TZ, 2D b,
FITC-DEVD-nanogel-GNP [%. 5 A/8—F 3
LR RAICGT 5 Z & T DEVED X7 F K
DU S Hv, & OFEFE FITC 43723 7 7 v
MOBEN S Z & T FRET 7MW S, ot %
R LEEEEZDLND, KT,
FITC-DEVD-nanogel-GNP Z#Ht VW A ¥ 7-t
N > B3R Hul-7 fifalcxf L TR Z om
ARV ERANTT RN F—=V RAEFHE RS,
e E AT A W CEIER L (M4),

ZFOFER, THRPF—=VZAEZFREIETVA
VN HuH=7 MR Tk, 8tiTiF & A EBlg s
oz, —hH, AZaARY Tk
DT RN —T AL RS Hul-7 Ml
BT, 1ZEAEETOMBIZIBV T
KRBEEN, TREF—=VRADA A=V
TMHRAEETH T, T bbb, Z0
FITC-DEVD-nanogel-GNP 1. Wiz L v ik
BINETRE—VABA A=V 7T 5
F ) TNAATHDZ ENRBINT,

5. FRREEMmE
(MFZEREFRFE . WFZE o 03 K ONEHERFSEF 1T
ER )

UEssam ) (B2 448)

(D Motoi Oishi, Atsushi Tamura, Takahito
Nakamura, and Yukio Nagasaki, “A
Smart Nanoprobe Based on
Fluorescence—Quenching PEGylated
Nanogel Containing Gold Nanoparticles
for Monitoring the Cancer Response to
Therapy” Adv. Funct. Mater. (2009) in
press. fpeA Y

@ Daisuke Miyamoto, Motoi Oishi, Keiji
Kojima, Keitaro Yoshimoto, and Yukio
Nagasaki, “Completely Dispersible
PEGylated Gold Nanoparticles under
Physiological Conditions:
Modification of Gold Nanoparticles
with Precisely Controlled
PEG-b—-Polyamine” Langmuir (2008), 24,
5010-5017. ##HA Y

(FFRE) G740

O KAk RWsER 1/ 7Fa—T7k A2
LD VBIORTHRRN—2ADE R
AN A= T I EL TENA A
A= TEaiigs, T 2008
FI11H1H

@ KAk, RSk THaNERES L0
T FMAZIEES B PEGAL T 7 VR FIC
VA O e S I YA =
TRtames. KB, 2008 4F9 H 24 H

@3 Motoi 0ishi and Yukio Nagasaki
“pH-Responsive PEGylated Nanogels as
a Smart Nanodevice for Cancer
Diagnosis and Therapy” 236th ACS
National Meeting (8th International
Biorelated polymer Symposium),
Philadelphia, USA, August 21, 2008

@ KAk Tol TIE= 6 < HEEMT 7 7L
TP BRSG S 38 (AR XIE
g, S<IX, 200847 H 4 H

©® Kk, EARKE, PR EME, SR
i, RIsE) TPEG{bé&anm A Rickb
SiRNA EIEL R T L O | BInT - 7
UNRY —WFREE 8l R Y T A




KB, 200845 H 9 A

® LT, EAKE, KA, B T4
F B EVER Lo 7= 9 N6PEG/4:
TR EACEN ) & 2ER Y R — T
s )uav—U—r gy BH, 2008 4F
3HTH

@ KaH, FREEMY., REER Tang
BEISBNE PEG A4/ K712 £ % SiRNA @
RN T U S U — ] 58 56 [BlE 5 TARIR S,
JLHEB. 2007 4E 05 H 29 H

(F) GF11)

@D Motoi Oishi and Yukio Nagasaki “Smart
Hybrid Nanoparticles Based on
Stimuli-Responsive PEGylated Nanogels
Containing Metal Nanoparticles for
Biomedical Applications” in the book
entitled “Modern Trends in
Macromolecular Chemistry” Edited by
Frank Columbus Published by Nov
Science Publisher Inc. New York in
press.

6. WFFTAAAE

(D) W iERE

KA (OISHI MOTOI)

B R« REFEGEHEE AR FF5e R - 5
fifi

e E & 90419242




