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Thesis Summary (approx.2000 Japanese Characters )

A G %, Magnetic drug carrier being capable of thermally controlled release by stimulating with
alternating magnetic fields (AZUBESNE 1C K 2 BUSEHEUHREZ AT oM R F ¥ V7)) LBEL T
HELTEPI, SELOHR STV D,

Chapter 1 [General introduction] TI&, BEXGEEEIEHFEE D X T L (DDS) IZHWW D FEHI v U TIT%f
T HERFIHE L BUROME, BEROIEH X v U T OME - Kk & BUSENMER Y ~— @E%ﬁﬁ%ﬁ%
L. KW CTRE T%’)é&(m’ﬁ%%)ﬁbt X DBYSE MR A v U 7 OREH EERFIL, RWF5E
BTN A, & OMERBZEMIZ S E R K FIT DN TR~ T,

Chapter 2 [FeO,/silica core-shell composite nanoparticle] "Tid, B3 #ME DS WO E LM FeO, 7/ B+
L FeOysilica 27 3 = VE SR DERIEICOW TR, 15547 FeO, 1% FeO & FesO, 0B 725 o
Ty VHBEERTHL ZEEWLNC Lz, Elo, YU a—TF 4 7%, FeO, T/ K1 DRk it
ENEL L, FeO D —HN Fe:0, FHICEL LT Z L 2R L. TDEALDA I =X LERPA LI, #
DFER., Z O gk T/ Bi1-23 FeO HH &2 F T 7o DITR D o T2 BBV E A 1 LS/ 5720 D kS LT
el 7 mw 2280, ZUsHE o bk *ﬁ%@%&%%iﬁ@%@fb & BV D UCE RN IR 2 B & 7
WL, HEREE CHREANFIRETHDLZ L AR LT,

Chapter 3 [FeO,/silica/HPC composite nanoparticles] Tix, ZUSEMHRY ~—ThdHE Raf v 7 = l:

AEAE—A (HPC) &M To Y 5 ORI HET 58 L ARIEIC S0 T, REZE
Z LT K DI DB L AR LT BYUSEMER Y ~—HPC 23E{bEk/ Y 77@/\*4%@2%@
— FT&5Z &% TEM BUEM RN LW LT LIz, #5547 FeOysilica HPC 4 ﬁ%mﬂmﬁﬁ%
FiOZ SITRIR A OIREZR NS Fio, SRR FX YL e v 20 ERFICE ARRETH 2
LA IEA R AR LTz, R¥ YA E Y UERRIIMBIEBROBERED 254 Th D
EBLHALMNT LT,

Chapter 4 [Application to drug delivery system| Tld, FeO,/silica/HPC B A KL - DEVLEM: - BRI E
PERC 2N FTREZR KA v U 77 & U ComtEA27Hm L7z, WE L723EAORE R ol 2 sl 42729
| FeOysilicas/ HPC BEKL - DR EIZA Y =F L7 Y a— (PEG) Z#&E L. PEG 2— LY
D& LTz, 15672 FeOy/silica/ HPC/PEG ML 1T BVGEME A £70 Z & ITRIBE /AR O LA L)
DRER S, S HIT, BULER:D HPC Rl LOBEZEI < 2 & 2B 52 Lic, EERLT O IR FH

B L TIE, EAOIRH AT D720 BIRA, BYSEIC KD B, ZZWBEAFIINT X 2 kg
@%\é?)ﬂ%ﬂﬂﬂ L7 Rt oo 3 FH D IE TR L7z, SN2 6 0BT X - T GG HIIN X 5%

W E o THLEAOMENFETHD Z L 2R Lz, £72. PEG = — MI X 2 FH O B AR (RH)
T DRI RELS L, L LABOHBIC L 2EABHEZIMEI L TWDs Z bl LMNI LT, 2

D R % AWFZETEITE L 7oA Z v U 7 D3N GH SN X D500 AAI D3k & i A il 4 5
VAT LM TH DL Z LB LT,

Chapter 5 [General conclusions] Ti, ARWFIETH O A Z E LD, Kin L OfEm &k ~7-,

DL EZ ARG CiE, EAIOERNENEZ R4 0 HREKIIER CTHITET 2% v U 7 ORI A H5 L T,
Wtk T R L BUNEMER Y v~ — 0O SN 27 & = VR Z MGk 2 K 53 BVE IR L7232
RIS FREZR v U 7 OXEE - fERFIEA G L, W 2R AR & LR TE 2R T
Yy IvEIR LT,

i FRSCERIT, FI3C 2000 F & 3830 300 35 % 1R ORHIT 52, & L<ITFEIL 800 #5% 1 #MEH LTI 7280,
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In this thesis, fabrication and characterization of magnetic drug carriers with a thermoresponsive
polymer shell were investigated from the viewpoint of its application to magnetically guided drug
delivery system (MG-DDS). I proposed a structure of nanocomposites with a magnetic core and a
thermoresponsive polymer shell. In this design, heat generation of magnetic NPs to alternating
magnetic fields causes the change of the volume of a thermoresponsive polymer HPC, consequently
leading to drug release by applying alternating magnetic fields based on the heat generation from the
magnetic cores. Principal results in the present study are summarized in the followings.

Firstly, FeOx nanoparticles synthesized using iron oleate in the present study were composed of an
antiferromagnetic FeO core and a ferromagnetic Fe;O4 shell. The existence of antiferromagnetic FeO
resulted in low heat-generation capability. Therefore, I modified the synthesis process of nanoparticles
to oxidize nonmagnetic FeO to magnetic Fe;O4 thus the heat-generation capability of the synthesized
FeO, was improved.

The composite nanoparticles were composed of a thermoresponsive polymer shell of hydroxypropyl
cellulose (HPC) and a magnetic FeO,/silica core that exhibits a heat-generation capability against
alternating magnetic fields. The temperature dependence of the hydrodynamic size of the composite
nanoparticles exhibited that the composites had a thermal response. These results indicated that the
thermoresponsive FeOy/silica/HPC composite particles have a potential as a drug carrier with a
capability of controlled release.

The drug loading and release behaviors of synthesized FeO,/silica/HPC composite nanoparticles
were studied using doxorubicin (DOX) as an anticancer drug. The loading efficiency of DOX was 2.5
mg per weight of Fe;04 in mg. The FeO,/silica/HPC/PEG particles with DOX were irradiated with an
alternating magnetic field at a frequency of 2 MHz and a field strength of 3.4 kA'm ., for 30
minutes; the DOX of 35% was released from the magnetic carriers by the increase of the temperature

of the solution above the LCST.
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