


N

NN

O
HN

O
NH

SH

O
HO
OHO HO O

HS

N N N

COOH

O O

O

O

O

O

N N N

COOH

O O

O

O

O

O

N
NN

O
HN

O
NH

SH

O
HO
OHO HO OHS

HOOC

N N N

COOH

COOH

COOH

HOOC

DMF, Et3N

2 HS
NH2  

HS

HN

O
O

OH HO

N
N

N

O

HO
O
O

NH

SH

NaBH4

H2O/MeOH
HAuCl4 +

DTDTPA

DTPA-DADTPA DTDTPA

ø = 2.4 nm ± 0.5 nm

(a)
(b)





0 20 40 60 80 100 120 140 160

Number of Gd3+ per particle
ze

ta
 p

o
te

n
ti

al
 (m

V
)

-20

-15

-10

-5

0

-25

-30

-35



Sucrose Au 4 mM Au-Gd 4 mM

(a)

V
ia

b
il

it
y 

(%
)

60

80

100

40

20

0
Sucrose Au 2 mM

(b)

V
ia

b
il

it
y 

(%
)

60

80

100

40

20

0

(a) (b) (c)

(h) (i)

(g)

(f)(e)

K

B

U

KK

MRI SRCT

(d)



0 10 20 30 40 50

Pe
rc

en
t 

su
rv

iv
al

Day after implantation

75

100

50

25

0








