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ARFm3CiL. Core-shell particles composed of biodegradable polymer core and assembled magnetic nanoparticles shell for
medical applications (EJE I IZ AT 7o A fRER U~ — L REE T /R TR G725 a7 v =Wk 1) | LREL
THRLTEIN, SELLERIND,

Chapter 1 [General introduction] Tl%, EFSBIZET 2HKFIAOFA, £ X UOBENZE S TV DR A F
H U722l - TeIRIEICOWTERR LT, RIS, BT /R & W TS EKIRBVEHR B L O TR S KW 125381255
HL, BEOHREEZHA LM Lz, ZOMEEMRT 572010, BOWREAEEZ A LAERI T RS RN
WP C & 2 R A RRMEREIERLT- & L CL IR FEMHE O @ WG RRMEAR Y <~ — a7 LRV T ) R 4R FE IR
AN RD AT Vo VR T O EITV. AFEOBNB L OERE T LI,

Chapter 2 Production of fine core-shell particles] Ti%, &t L7ca 7 & = VRIFOERGIELZRRE L, (FREMT
L/ ONDRITHERE & OMBEZMRE Lz, IBELLFEL, Bk ZEbe~vrya a2 Loy ay
RIIEBE T, =~y a VBRIV BREME T KL Ok & & au A FIREORL B E Z kb4 5 Z & T,
T LY a UEOG—EIHIL. RERENNSKESBR T 2V RFREONS AR L, TO/ER
& L C,200—500 nm DAEGIENER U ~ —hi -2 7 OJE O ITHEERRbEE T 2 R rRNER Lo a7 v = VR 52155
TR LT,

Chapter 3 [ Application to magnetic hyperthermia] Tix, ER L7227 > = VR F OGS T COIRERHE, B
L OBEE M A T invitro IRBVAREERBRIC OWTIRET L7c, £ LT, AR TRE - ERLca7y v =)/
B3R ChiFIREOMLEa v A REERE I LT, # 2 [FORBEETRT L 2W M L, FEEEEN -
DIRKF Z MRS 272D, BT K- O BB EAEH B BERIZTE 5T 2 L WHHEND, BEETo70,
Wtk B OERRIENR, a7 vz hifanA RERFP LT 7 hifand FERFPETRESERD, FIE
DMEMET R0 2 YOTHERRIR, %D 3 WOTEREIR L LCARRE D Z LIHER Uiz, EBL 2 ORI
b, 37 ¥ VRTINS R F R OB AHEAERAA /NS W ENSREENR LV S 252 L xH B,
WZUl7z, L L, KRTREOR EE EBICRBGEDR TARIAZ LiZa7 v o VR THEDY 722 L AVUR
Sz, in vitro BEVAERBR TIZ. b FELAAMME WD RIS = 7 o 2 VR 2R L. BRI &
Dary o VR TEFEASEDLZETHIREEZFEL L L TFEREITo720, AMEOFMTIXE N 7R
BUEESEIIBE ST, MBI OWTHBHBLETH D Z LN bhoT,

Chapter 4 [Application to drug delivery] Tix, H¥WEF L2 H N Ta 7 L ok +2/ER L, SN TR T
DL AERNTORMEMRREN IR CTH D Z LA~ SOBMEBEERIC LY . EYET VR
RV =—a7lZHNEINTNDHZ L, EAREEKP TOREMRFFZBE L. 3 HE THLNA LTZEYET LD 88%
FRFL, INETHEIN TV AAESMREY T+ U 7 L CEWEDIREEEZ AT L2 2HLMMI LT,
S BT, MRS Nz a7 ¥ o VRO —EIE, HIRIZEVIAEN D, & D WITHIER I < g3
B LD T EBHNBRORRN DD TZ,

Chapter 5 General conclusions] TiE, ARFLTHONIZIAL & IS HOWAREEBEEL E LD, Kin
Offima Tt Lz, AFRTIRE LIz a7 ¥ o /VRHEREE, BEME bR SN a7 v = VR b i H
ARERRFT LW\ a T v e VR ERGETH D, Fio, BEET KL ORRSE & R T COFREE OB
DRI, BEPED R & O IRBNRIEIF I E T A L HIfE S D,
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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This thesis describes production and characterization of core-shell particles composed of a
biodegradable polymer core and an assembled magnetic nanoparticles shell. The core-shell particles
were proposed as magnetic particles for medical applications, which are magnetic hyperthermia using
magnetic nanoparticles and chemotherapy utilizing magnetically guided drug delivery. For these
applications, it is required to produce magnetic carriers possessing higher heat-generating capability
under an alternating magnetic field and controlled drug release only inside a body. To satisfy these
requirements, the core-shell particles were designed. The higher heating capability will be induced by
the shell consisting of assembled magnetic nanoparticles in consequence of control of magnetic
interaction between the magnetic nanoparticles. Drugs incorporated in the polymer core will be held
under conditions without any degrading enzymes because the core is made of a polymer having not
only biodegradability but high resistance to non-enzymatic hydrolysis. In this thesis, a novel method
for production of core-shell particles was proposed, and the core-shell particles designed in this study
were produced. The core-shell particles exhibited higher heating capability compared with the
magnetic nanoparticles, which are the same nanoparticles building the shell, because of reduction of
the magnetic interaction by the formation of the core-shell structure. The nanoparticles on the
core-shell particles were relatively isolated, whereas ones in an original suspension strongly
agglomerated. Drugs loaded in the core-shell particles were kept for longer time than that in
biodegradable particles previously reported. 88% of model drugs incorporated in the core-shell
particles was held even after incubation in phosphate buffered saline for 3 days. The designed
core-shell particles promise to be smart magnetic particles for medical applications, though more
investigation on its drug release behavior, cytotoxicity and so on is required. Knowledge obtained
from this study will contribute to works such as production of core-shell particles for magnetic
hyperthermia.
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