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Magnetic Control of Reactions by Using of SPIONs

AKITA TAKEYUKI
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In order to control chemical reactions under magnetic field by using of super-paramagnetic
iron oxide nanoparticles (SPIONs), Carrier SPIONs introduced with functional molecules
and Catalyst SPIONs attached with Pd complex to disconnect the functional molecules from
the Carrier SPIONs were prepared, and their reactivity under magnetic and non-magnetic
fields was investigated. A significant differece of reaction rate between magnetic and
non-magnetic cconditions has not been observed, but release reaction of functional
molecules was observed even under non-magnetic conditions. This type of reaction is
promising to be applied for DDS, bio-imaging and so on.

1,500,000 0 1,500,000
600,000 0 600,000
700,000 210,000 910,000

2,800,000 210,000 3,010,000




pH

MRI ESRI

DDS

TEM

DDS

DDS

SPION
SPION
SPION
Carrier SPION SPION
Catalyst SPION
SPION
Carrier SPION
Catalyst SPION
SPION
L . €@
QP @ =» oo oo
Catalyst SPION Carrimr SPEON .: ": ".
b
3T
Surfactant .‘P‘b‘[
® O o -‘:-I'I-.‘_'..‘.
v Catalyal '... '_.L -'

SPION

Ml EERnRTIaEn

'. L
L
I anH

Funct inal malecule



Carrier SPION

SPION
0_
FI-SPION NP-SPION
Carrier SPION
O,
OHM_,RO’\/\’N R o
O COOH MeOH .
SOy
RO- =©[ o 1) or OO (1b)
(HO)sSi
Fes0s @ ° PEG\O/\CB © " L e EDC NP-SPION
7 4 m " :L H.0 ;-SFHON
SPION
Catalyst
SPION
Carrier SPION
Catalyst SPION
Pd-SPION
SPION EDC

Catalyst SPION

/

(HO)5Si
PEG OH pfN .

FesOs @ [“Pd j cly —» Pd-SPION
i

SPION

Carrier SPION
SPION

SPION

Hz Hy

Catalyst SPION

SPION, FI-SPION, Pd-SPION TEM

DLS

3 SPION 20~30 nm

SPION, FI-SPION, Pd-SPION TEM

DLS SPION, FI-SPION, Pd-SPION
_-_
CE T Gl 1+2M6nm 213 F1aANnm F2+ 76 am (R
P SPONER) 5244218 nm 150+ 12.0 nm. 233+ 67 am a.204
Carrier SPION
NP-SPION FI-SPION
Pd(PPh,), DMSO
NMR Uv-vis
Pd(0)
3001 .
250 g
E 2004 :g
N
5 1504 0 5 10 15 20 25 30
g amount of Pd(0) solution / ul — 30 pl
L2 — 20l
5 100-| — 15
10 ul
75l
B
—_ 0‘;,||'/l
0 T T T T 1
500 520 540 560 580 600
wave length / nm
FI-SPION Pd(PPh;), DMSO
Pd-SPION FI-SPION
Pd-SPION
NaBH, Pd(11) Pd(0)
FI-SPION Pd-SPION
Ay = 510 nm
FI-SPION



4.0 7

35 . ¢ .
3.0+
S 25 .
2.0 .
15— .
10 e
T T T T T T 1
0 20 40 60 80 100 120
time / mins
Pd(0)-SPION FI-SPION
510 nm
(0.6 mT)
(600 mT)
SPION
Pd(0) Pd(Il)
Pd-SPION
FI-SPION
SPION
SPION
SPION
SPION
Pd-SPION FI-SPION
DDS

Pd
SPION SPION

€Y)

@

®

AKITA TAKEYUKI



