[2R2 sz

2 H—F UK}

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 93020,

Conferred date:2013/9/25,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(3R A%)

Doctoral Program

i O B

THESIS SUMMARY

B HR L (RE4) « 1L .

T 2
Department of % $+%EIJL ﬁ ﬁ Academic Degree Requested Doctor of ( €L )
FEER T fREHE ($) : .
Student ID Number Academic Advisor(main) LA 23
FAERA - - fegEE A : .
Student’s Name TRL R Academic Advisor(sub) MH B2

s (F13C 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

AGH i, TStudy on magnetic porous hollow spheres with FePt netlike nanoshell (FePt #8 B KB 4% & Fi ot £ L&
HZERL T 1T E@@‘éﬁ ) LREL TSmO S, MAGHFEEREES AT DT 72T/ A XDy =)V
FFOREZ LU 2R T OERFIEORENL L 2O M2 B E LT 5,
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Chapter 2 TFePt-nanopartlcle/polymer/sﬂlca core-shell particle] TiL, ZFLEFLER T 215572 OOETEM & LT,
FePt /KL% @ \WVEBE T —I2 3 Y IR 7 BICER S 2 FEE G LR ek ~7e, 5 MO S,
12 FePt F/ *i%@%*i%ﬁb\ 53 T OISH OIS , B EERVRREIZ BAMR 7R < FePt 7/ K08 & 40 1 RIZEERE L,
REIZ T &5y - &EME C & 5 Poly(diallyldimethylammonium chloride) (PDDA) & 7= 1% Poly(ethyleneimine) (PEI)
EM LTV ﬁ%ﬁ”ﬁ?k 1% FePt 7/ KL -3 ) — D@ B IR T 5 Z L &R Lz, ZHud, ADER%
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Chapter 3 [Porous hollow sphere with FePt nanoshell] Cid, Chapter 2 T} 54172 FePt 7/ R FHEREN G, 2 F
FOLAEPRER T 2ER L, 2 ORSFE. MEOHIEITFIEIZ OV TRz, FePt F /K F/mmo /o) har
T VRLFND T VT VKR E T Y DR T A2 RETHZ L THEOLND FePt F /R T/ TEEH
TR TR, U DR ICHERE U7 FePt 7 RiF- O RS A HAS 0% EOBA I hERESHERF S h D 2
L EIR LTz, —J7. FePt 7 i/ sy 11V B a7 v = )Vki 7 & BRI CHMLEd 5 = L2 X - T, FePt
T RLTRILEAEAE LT BRO > 2 VAR L, EOMERN G ) DR T2 RET 5 Z & T FePt 8 FIR
VEANORDLZIENZERAEAER LTz, ZOMBRY =V OZAER R TIE, v U IR LI HERE
Lt%ﬂ%/ﬂ%@ﬁ&ﬁﬁ##hmf/ﬁ%ﬁ“?@Aﬁ7twiDﬁwﬂ%ﬁff%wnmﬁf@éw/
VT, PEMEEZHFRICED 2 L 2R L, £72. ZHEMEEE D 72 O IIABER Sl AL IR R M LS TR
LTV6ME#%@\%m%/ﬁ%@ﬁﬁ£ﬁ4#Wi8%MTT%M1%%/@/Iwm%%ﬂé_téﬁg
MIT LTz, Sbic, BEMAT=S ) — 0 KBTIt & ik d 5 Z LI & - T, FePt OBAIG &AM
EIhDZ R R Lc, REMRSEMELE LT RE 673K, J£7] 10 MPa T 1.5 R OBER =¥ / — /L AL
FEATH 2 & T, Y /VEE 10.543.0nm, #FLY A X 183 £83 nm T 9T (2B T 26.2 emu/g DL % AT 5
HARY = VD ZFUE R 42k 1 & 1577,

Chapter 4 [Application to magnetically guided drug delivery system| T, Chapter 3 T/EH L7z FePt i H Ik = v
M6 7 5L AUVE R 2RI TICHD AR % FBI L, MIE~OBRFHE R L MR EERBR AT o o R 2 ik ~7-, FePt
ZAERZRTEZHEAF Y VT & LTHWERESHEEIZLY, FEMEX v V7T 2HWA5E LI LT 10%2L T
D LY DEOHTBAHIEEE TITEFRBEON M AR S 50K (K 30%E TEE) H"Eons &% R
HL7z, ZORRND, RFRTHIE LI LB RZSRL TP AR OFSHEL - i, MKEFFEOMKEL R L. B
SIS DDS ISR AIRE T 5 2 & &R LTz,

Chapter 5 [General conclusion| TlE, AKIFRTHOLNIZMAEZE LD, Zfiﬁﬁj(@%\?ﬁé‘ﬁ%iiv\“f:o

PLEE BT IR TH, MRBEIEAERE S AT AMUSAT 1202/ A XD EHT ML

/Iw#%&6¢ﬁﬁ%%1ﬁ%¥)7abfﬁﬁb ﬁhﬁm%%%wtﬁ@@m%@tb@gﬁ TR &

GO TETHDI L, TOMKFEEREA XY VT E L TORT ¥y /L ERT & & bICHERIEC T 5
ﬁﬁiﬁ%ﬂﬁf&ﬁﬂ L7,

6% FSCEEIEL, Fi3C 2000 5 & 3632 300 554 1 #3287 50, b LIS 800 554 2 Mt L T 72 &0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).




(i ERFR)

Doctoral Program

X E R

THESIS SUMMARY

B RE ] 2T HR AL (RU4) © 1L .

> 1B . T/ oy
Department of %Eﬁl‘%EJL g ﬁ Academic Degree Requested Doctor of ( €L )
FEER T fREHE ($) : .
Student ID Number Academic Advisor(main) LA 23
FAERA o - fegEE A : .
Student’s Name TRL R Academic Advisor(sub) MH 2

T (P 300 FEFEE)
Thesis Summary (approx.300 English Words )

In this thesis, fabrication and characteristics of magnetic hollow spheres with nanosized porous
shell were investigated from the viewpoint of its application to magnetically guided drug delivery
system. I proposed two types of porous hollow sphere composed of FePt alloy. One was hybrid
capsules composed of FePt nanoparticles and a single layer of water-soluble polymer. The other was
porous hollow spheres with an FePt netlike nanoshell fabricated by supercritical fluid treatment of
FePt-nanoparticle/polymer/silica core-shell particles, followed by the removal of silica template
particles.

Firstly, FePt nanoparticles were accumulated to five kinds of polymer-modified silica template
particle, and I showed FePt nanoparticles were accumulated uniformly onto the surface of silica
template particles modified with cationic polyelectrolyte. The cationic polyelectrolyte can be adsorbed
uniformly to the negatively charged surface of silica particle, and the FePt nanoparticles are
accumulated to the polymer layer, which supplies nucleation sites for the nanoparticles.

Nanosized thin shells with large pores were fabricated by controlling an accumulation density of
FePt nanoparticles to the polymer layer for the two types of porous hollow sphere. In the hybrid
capsule, the occupancy of FePt nanoparticles on the surface of silica template particles was required to
be above 70 % to maintain the three-dimensional structure. In the porous hollow spheres with the
netlike nanoshell, the three-dimensional structure was maintained by optimizing conditions of
supercritical ethanol treatment even when the occupancy was 50 £ 10 %, and the netlike nanoshell
with large pores was obtained. To obtain the porous structure, the occupancy of FePt nanoparticles on
the surface of template particles should to be less than 87 + 8 %.

The FePt netlike nanoshell was fabricated by changing thermal treatment conditions, and I revealed
that the netlike structure was obtained by optimizing the treatment time and that the island structure
was obtained at the final stage. Thermal fusion of FePt nanoparticles are needed to obtain the netlike
structure, and neighbouring FePt nanoparticles must be contacted to obtain the fused netlike structure
from FePt nanoparticles.

I showed supercritical fluid treatment was a novel method for fabricating porous hollow spheres
with the netlike nanoshell. Under a typical condition (supercritical ethanol treatment at 673 K and 10
MPa for 1.5 h), I obtained porous hollow spheres with an FePt netlike shell whose pore size was 18.3
+ 8.3 nm, shell thickness was 10.5 £3.0 nm and magnetization at 9 T was 26.2 emu/g.

In a cell assay, I showed that the porous hollow spheres have functions of loading and releasing
drug agents, and they can be attracted as a drug carrier by external magnetic fields, leading to the
death of cancer cells more effectively than nonmagnetic carriers.
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