#e=L C-19
HEMREHBEHRRRBEE

YRk 21 4 4 H 3 HEE

W | £BHE (C)
HZCHARS - 2007 ~2008

EEES 19550119

HREES (X))  NA/5—T5UFRY T —BORE & RERIZHE ORI

EEBEBSLE (EX) Architecture of Hyperbranched Polymers and Construction of
Next—Generation Optical Devices

MEREKRE B £ (ISHIZU KOJI)
HRIEKXRY - K¥EREBIFHER - 4%
HEEES: 90016650

WFZERE R OB 194EEIINA N—T T F R v — 2 AN TF s SRR T 5k0 7
T LM B ORI E oA R=T T o F a T — v = VR OB ARk DOVERLZ AT LT,
20 FEEIINANR=T T U FEETY ) BRL@m TR 2 L e ROSE A LR 2 — (D)
a2 bR - OB (Ri£E=150~300nm) Z# AL, FNOHD b A Rk A R
THI LW Lz, 2O NREAT HREE IOV TEDKY AT hLvh Bragg KT
HEGPIICEETE b Z LM LT,

AR
(BEHHAL - 1)
[ERESE IR & &t
2007 4B 3, 000, 000 900, 000 3,900, 000
2008 - 700, 000 210, 000 910, 000
FHE
FHE
R
&l 3, 700, 000 1,110, 000 4,810, 000

i s s (=
BFE D5 E - MH - EET - oy
F—U—R: @Ak
1. BRI ) O JYNBEE AT DA, N—T T F K Y
oo IR TR A L EA M A O AT B, BRI LD R
b oA =~ = o dvinylbenzyl NN-diethyl- | e o 58 L0 5 (L Ishizu Ko
dithiocarbamate (VBDC:1)23U VS, U &
YT TVANNEEEMTANAN=T T T
polystyrene (PS)% 1 B:fCE&RkT 5 Hifli 2 fife
i L 72, ¥ 72 2-(N,N-diethyldithiocar-
bamyl)ethyl methacrylate (DCEM)72» & (% A &

Ozawa Masaaki; Tanaka Akihiro; Takemoto
Hiroki; Yasui Kei. Hyper-branched polymer with
good optical and thermal properties. PCT Int.
Appl. (2006), 34pp: 2. Takemoto Hiroki; Ozawa




Masaaki; Tanaka Akihiro; Yasui Kei; Ishizu Koji.
Hyper-branched polymers with good optical and

thermal properties. PCT Int. Appl. (2007), 45pp).

TS O (SLS)F L U@ YEHEL (DLS)
X DWIEEZE Rt LI R, ~A 8=
7 v FRY ~ — BRI F single molecule”
IR L. o FHERNERROMIAER & LT
REES Z L 2SN LT, BRI TFEIC
f&kf7 L 8~30 nm OFEFH CRHIZHIECTX 5.
ZOMEIINESE 7 A v M ERD TE
W EW D B IS R BLT D m 4y T
HD L EHBRNIZHEND TV D,

2. WHIED B
BIFTETIEANA RN—=T T o FhiE % Hhig b
15 2 SOWRMAE: « FLEA B OB I
Tomarr /T Y- %REHT S
LERHERE LT,

3. WHEDTTIA

(1) WITERORLRLIEGHEE ) ~—
WNANR=T T FRY) ~— RS
ok L — % — 12 X 5 FWfE TR o
ANTATEFRSE, ZITHREGT
% Z & THAIEIT RN F — 2 2t
FI 5 REkEEIAAR), £ LT3Rk
FEMER A IR L — W — THiAATe & W 5ok
DOFWITEK T DA 7T 2pPE D Al
Ik,

(2) VBDC & divinyloenzene (DVB)?D V
v 7N LY — REAEZU VR
FHFTITWAAR=T o F LDy —
Rk~ Chi7-£8 : 100~300 nm) % &k
T3, ZTOERARIITY BT TV hEE
THEITT 5 72 O BRI 1 X R OB REME
% diethyldithiocarbamate (DC)% &, ¥k
VN TPk -2 methyl methacrylate (MMA)
ICERSEUVRHE T TMMA 22757
a7 —v WIS e RT7 2T %
BT D (THEZR), ZOEAHRLT
IX PMMA iR DC % & & 47 B
A& 72D, Box ITBEICERIEE O F LR
nY—%b o7y 7 ILHEEEROEK R A
A L EREPFOSTIEFREE L Ta T —

o  VIRIBORL - % 65 9 2 BT A ST L
TWD, & HIZZ ORI D EIR T b
BN E e DIRE (CY) THRLDIL S
(BCOMFEIZM L, RV~ —IREDHY
e & BT TR INE L C iDL )T
(FCO)~ & HEEMICHELEB T 52 & &
TSI SEBR T TH AL L 7=, (K. Ishizu: Prog.
Polym. Sci. 23, 1383, 1998)
ZORRE S LT NAN=T T TN
a7 — v = VBRIGAIZ MMA £7213ftho =
NWE) v P TRAHEEZ L OETBUV
MR L. MR- B D EEHIRIC 7 Z 7 v
HRFEAIES CT7 4 b= v 7 ik & (FR
THZEEFH 2 OAME Lz, R8N
100~300 nm ORI % FRFFELSI L 7= 5~
+ /L ClX Bragg DS « [BITIC L A G
DREBL THINS,
4. BFIERR
(1) A7V VL—bInNANR=TTF
ARV ~— (HPEM : JEH T3 n = 1.51)% )
BEAMET / ~ —:UV3000 (n =1.59)IZ ¥R
L. Nd:YVO, L — % — Thihit - 2% ik
7 titanocene (1 Wt% AN % H0 2. 2 KD A7
T AR AT, ZOfkL —% —
THRUTTWHREICY I A EEEA
ERMALCTHAR T L7 0V AEERLL
720 3 ITIRFEMIIC He-Ne L — ' — %
S L Chu 77 Afiskz it L=,
BRS04 /3 5 — 12 FR ST 80 FPLL
WTIER S v, B2 SI1XIE 100% &
RifCTholz, Bx DRI LTzAnw 7 Z
LHPEHE SONY @ 70— LA (27GB, A =
405 nm)® 80 {5 DFRLERA B4 & DI 4 i
RORAEY =T NA ZA~DOFIIMETH
HZ WL LT,
(2) VBDC EDVBODOUEYZTUHNL
FALEA A UV ST TITV, A 28—
T FIND Y — MR 2 AR LT,



ZOEATY BT T VA S Tl T
T2 728 kI O R EITIEE GENED DC
Ao, DT MMA &kt ATRP
T/ 77 RS, ar7 —v=ARMOBEE
ORI 2 B RS 2 B 2 ez L7,

(3) ¥ UA (SO, : kifk =20 nm), AF

(St) . VBDC, DVB # L O
2-hydroxyethyl methacrylate (HEMA) D&
EME UV T TV ULHALEA L.
F A DC H% 5D SO ENT AR Y AF
LY PS)NA 7 U Rk 2 & pk L
7oo SHIZFEMED DC HE02H MMA % 7
77 NLT Ty Vin i HEAHRL
T ONER VL& RN LT,

(4)  MMA & VBDCOZ VHNEAEE
U B % ) #ll
(3-mercaptopropyl)trimethoxysilane
(MPMS)DAFIE T TITW L HREMES T
Ty PV IRY < — (PED)Z AR LT,
SiO, (Kift = 200nm)% PFD CHLELL .
PMMA 7 73 inbie by U inAg 7Y
v BRL - 2 BT 2 B iy 2 e SE LTz,
3 - ATHMLIEMKFIZ710T7—& L
TMMAZ~ M) w7 RAEF DT ) ar
RYy MIUSHTE 22 E2HBMMIIL
Too FloavA FiERmEFERT LN
TEHEEOEOBLE D BT IEmmE
ThdEWNZD,

t-Butyl methacrylate (BMA), ethylene glycol

dimethacrylate (EGDM) & O Z ¥ I VFALEA

2 DRI DPRNEL 3T PBMA KL F- %

B LT IRWTMA & VBDCIZE AV — R

HA T PBMA KL T2 #88 L, £iHilZ DC J&

N U 7S SOGHERk: 1 (Kif% : 150- 300 nm)

wIERL L 7=, & 512 DC 72> 5 MMA % ATRP

ETT 77 NL127 7 UBIEDOMBLF bl

LT, TNO@EmDFMRLT D= v A Nifd

ZERL, H——Rae R0 T 2ME0T 4

L v

NV IBDREIS AT FVERIE L, & FigiE &
DB L7,

5. ERFERGRLE

(MR WFFE 4R M O SR |2
ERN )

MeREam ) (G 8 1)

O K. Ishizu, Y. Tokuno, D.H. Lee, S. Uchida,
and M. Ozawa: (#£7¢f) Synthesis of Silica
Hybrid Nanoparticles Modified with
Photofunctional Polymers and Construction of
Colloidal Crystals: J. Appl. Polym. Sci. 112(4),
2434-2440 (2009).

(K. Ishizu, D.H. Lee, Y. Tokuno, S. Uchida, and
M. Ozawa: ( 2 %t fi )Novel Synthesis of
Poly(methyl methacrylate) Brushes Encapsulated
Silica Particles: J. Appl. Polym. Sci. 109(6),
3968-3974 (2008).

@ K. lIshizu, S. Takano, T. Murakami, S. Uchida,

and M. Ozawa: (#&#¢f) Architecture of Rod

Consisting of  Hyperbranched Pendant
Chains-Coil Block Copolymers by ATRP
Approach: J. Appl. Polym. Sci. 109(6),

3968-3974 (2008).

@ K. Ishizu, T. Murakami, and S. Uchida: (% #¢
)

Effect of Branching Topology on Polymer
Crystallinity: J. Polym. Sci., Polym. Phys. 46(14),
1525-1527 (2008).

® T. Murakami, S. Uchida, and K. Ishizu: (% #t
)
Architecture  of  Hyperbranched  Polymers
Consisting of a Stearyl Methacrylate Sequence
via a Living Radical Copolymerization: J.
Colloid Interface Sci. 323(2), 242-246 (2008).

© AEE " (EwHA) Ve s I VAL E
BELLDINAN=TF U FRI =D
WAL T REM R~ DR - A AT LR
& 81(3), 105-111 (2008).



(@ K. Ishizu, K. Ochi, Y. Tomita, K. Furushima,
and K. Odoi: (& %A ) A New Class of
Holographic

Recording  Constructed by

Hyperbranched ~ Polymers  Dispersed  in
Photopolymer Films:
Polymers 9(5), 403-411 (2007).

K. Ishizu, N. Kobayakawa, S. Takano, Y.

Tokuno, and M. Ozawa: (#£7¢/H) Synthesis of

Designed Monomers &

Polymer Particles Possessing Radical Initiating
Sites on Surface by Emulsion Copolymerization
and Construction of Core-Shell Structures by
Photoinduced ATRP Approach: J. Polym. Sci.
Polym. Chem. 45(9), 1771-1777 (2007).

(Fx¥e®R) Gt 16 1)

OAEE— /il - T/ "2 — &g
DG T HEREM B~ DR B i
HZ (FHE) HEREMEIFIE L COE T D&%

FlEFEEHI SR 20 4R 12 A 19 B IR
NS

QOfaEE oy HEE 084 HU~v—Tm
T 7 21 ElE s PR E X RS
FEMBEAT P20 11 A 7 B B LR
22

(®K. lIshizu: Architecture of Hyper- branched
Polymers by Living Radical Polymerization and
Application for Holographic Recording: The 2™
Japan-Korea  Joint Seminar 2008 and
International Symposium November 5-7, 2008,
Tokyo Institute of Technology

@FF BARik, FTHEL, fAEE —:2008,9 A 24
H 7I7VEBPORD T/ HERY) ~—
WAL LSRR E) © B 5T [E Tt
1D04, RISz KT, KB

OTERF G+, FRE, FTHE, s .
PUHERA: 2008,9 H24H U AT Y w R
ORI - DEXEE & m v A bR - 28 57 /]
55 Ftane  2E05, KBRTHTNLKY:
O©FWE, HBEGT. fFTHE, o .

PUHERE: 2008,9 H 24 B U K +NEAR Y
AR T VNEEAFINT T DERE L O
PESV « 57 [lE 27 Fitan= 2E18, 2 KFk
HSLRF, KR

OF E¥rdk, FTHE, £ —:2008,5 A 24
H Z7I7VEENPOROINAN=T T T
WY~ — G LGSR © 5T [EE
K AZ 593 (2pe023),/3v 7 4 AR TIL, A
i

@Bt fTHE, AHEE " 2008,5 A 24
H ATRPIZEDNAN=T T FHEE
PMALES v RR—ILRY ~—Diket . &
57 [a/E 77 FEA A= 590 (2pf020), /37
S ART IV, R
OFHE, PG, &
HEE T /NEHERE: 2008, 5 H 24 H

VUMK ENBLIERI AFALAZTY
V— N7 IV OFHES « 5 57 [EESFE
KAZ 427 (1pa025), /3> 7 4 aRTv, K
Hiis
BB, FRE, TR, adiE =, /)
ARG 2008,5 H 24 H fitk— Mg~ 1 7Y
v RIORL 1 DEREY @ 45 57 [A)E 7 FHERKS
428 (1pb026), /> 7 ¢ Ak T /L, Hiik
OAHEE . NEHN: A8 R (A
ANRN=TZ U FRY~ =) FHEGEIEH R
R 204F 2 H 13~15 H, #HE > 791 b

K. Ishizu: Architecture of Nanostructured and

fpt. FTHE, &

Nanopatterned  Polymers:

December 21, 2007,

Symposium  of
Advanced Materials
Industrial Research Institute, Hsinchu, Taiwan

@ K. Ishizu: Hyperbranched Polymers via a
Living Radical Polymerization and Application
for Holographic Recording: 2007 Symposium of
Advanced Materials, December 19~23 (2007),
National Central University, Taiwan.

@ K. lIshizu of Star-Block

Copolymers Consisting of Triblock Arms via a

Ishizu :Architecture



N,N-diethyldithio- carbamate-Mediated Living
Radical Photopolymerization and Application for
Nanocomposites by Using as Fillers: 17"
International Symposium on Fine Chemistry and
Functional Polymers (FCFP-XI1) & IUPAC 3"
International Symposium on Novel Materials and
Synthesis (NMS-111) October 17"-21 (2007),
Shanghai, China.

OAHEE — VBT IV HNVEBITE DN
AN=TIFUFR)~ LT 25F/
ISR Y ~ —BEDRREL © 55 45 [l A
H Hi 7= (2007 )R 19 4 6 A 10~12 H,
JEEEY — A RART L

OF TS — . N AR T ki (A
=T F R~ =) FHEREIEHTFLE
VR 194F 4 A 25~28 A, HURE Y 7 A |k

(PEZETY PEHE)
Ok Gt 7 )

OMAFEC, /INEHEE, AEE
NANR=TZUFRY) v = KONEORIES
15 0 B P CTHEFFAE  EEE R
5 : PCT/JP2007/067226, [EFEHFER : ik
1949 H4H

@Hiroki Takemoto, Masaaki Ozawa, Koji
Ishizu

Hyper—branched Polymer and Production
Method Thereof: V2% HI5HFER S
9612185, HHFEH : ik 1946 A 15 A
@F S . /INEIEE, TrTATED
NANR=TZFRY) v = KONEORIES
15 Frd A AL AARNEES
2008-522408, [EFEHFE A 1200746 H 13 A,
[E B HFER 5 : PCT » JP2007/061904, 45 7E[E
BITH :4H 16 H
@Koji Ishizu,

Takemoto

Masaaki Ozawa, Hiroki

Hyper—branched Polymer and Process for

Producing the Same: PCT HifE[EE 7
B HiRE & 7 : PCT/JP2007/61904, [E] B H
H o FR 1946 A 13 H

® Ko ji TIshizu, Masaaki Ozawa, Akihiro
Tanaka, Hiroki Takemoto, Kei Yasui
NANR=TZ U FRY v = kOO RES
15 KREFFFFHEAG KER RS
11/885,320, HFEH 200745 H 2 A, 2B
F' 0 US-2008-0139692, ABEH : 2008 4 6
A 12 H

GHiroki Takemoto, Masaaki Ozawa, Akihiro
Tanaka, Kei Yasui, Koji Ishizu
Hyper—branched Polymer and Process for
Producing the Same. Z/Z2%F7F [EREHEE
96117913, [EBRHIBEH : PRk 19 4 5 A
18 H

(MMasaaki Ozawa, Akihiro Tanaka, Kei Yasui,
Koji Ishizu

Hyper—branched Polymer and Process for
Producing the Same: PCT MHfE[EEr7F
B HUREFE 7 © PCT/JP2007/060260, [ B i
H o R 1945 A 18 H

OB G 0 )

6. WFIERER

() rgefREHE

e = (ISHIZU KOJ1)

WO TR « KEEBEEE T 9eR) - Bu%
M7EEH‘ZS: 90016650

(2) WFFE55 14
L

(3) HLERFFEE

7L



