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WFFERR R OBEEE (332) : We developed facile synthesis of degradable polyperoxides by the radical
alternative copolymerization of 1,3-diene monomer with molecular oxygen at atmospheric pressure. We
revealed copolymerization mechanism, degradation behavior, the synthesis of functional polyperoxides,
and the application of functional polyperoxides. Degradation of polyperoxides occurred by various
stimuli such as heating, UV irradiation, redox reaction by amines, and enzyme reaction. Various
functional polyperoxides were synthesized by two methods, i.e., the direct copolymerization of
functional 1,3-diene monomers with oxygen and the functionalization of precursor polyperoxides. Water
soluble polyperoxides reversibly showed LCST under degradation temperature. \Versatile methods to
introduce dienyl groups into precursor polymers were developed. The resulting dienyl-functionalized
polymers were utilized to prepare degradable networked polymers with small heat evolution during
degradation and degradable branched copolymers to study their microphase-separated structure change
before and after degradation. The practical application of polyperoxides were also investigated.

SRR
(BHHHAL - 1)
B R B B &
2007 4B 9, 600, 000 2, 880, 000 12, 480, 000
2008 A 2,900, 000 870, 000 3,770, 000
2009 A 2, 300, 000 690, 000 2,990, 000
Gl 14, 800, 000 4,440, 000 19, 240, 000

W8 b

B oSF - B - EEeky - w1

F—U—F:@aoFak: ZYVVEES - SRERY v — JEE - Vxrw ) v — - K
Pt AE

1. BFZEBHAE 4D 5 Bl X Dm0 FREESIE BT 25t 21T
REEFE DN LIRI B ELY fA T X 72 0F 283k STVWBREE, Vo /) ~v~—D—@EThbH

OO LS ThHhArY /) ~v—DREME VIVE VBT AT VRS L RS ICA B4



HEAETHZEERML, =LA
V~—OAKRICET 2R 2B LTz, K
VA RiZHWAY o ) ~w—D
SIS UC, Rk, 208, BRIk, 7
IR EWNWANARIBRETERT 5 Z &
T, MHICEREEZEAT D LR ITH
BEMER Y ~ LAy RERE T 5, 2
HAULF XY KRR Y = — IR D B fiE
LT T, S, BER, (LFEROG7R Bk A
RRIZ L - T, Ko FicET—-RICT Y
H VTR TE D8 LS A 7 Oy ik
RY~—ThHY, SR IRERY D
WG % 0 Tk it CE D AICRERH 5,
DRV v —DORFLAHITEA LY==
N EBEORINZ L > THERY LA F
VB B G D UVITZEER U ~ — 2
BRTE, LG EZ L ORY v —
DOERFPHFHTE D,

fesRix, @%, 7V NNVEAOEILAD D
WIEHIANE U< —, I MEDORSE
BT NEE BB, BHAIWIET IV
ISEFETDHZELH D, 1930 44X, HIID
TF VU UOESVPKIGEEIZREA LZZER
WX TEIEEZEND Z &% ICT HLOWF5E
FONEAL, BEEOR) F LAY
OB AEZMELTHETICEST-Z 1T XL
HMHILTWD, EZADN, HDHEMETTIL,
MBENE ) ~— & L CTEAICHEBRICHES
LT UANIEENEITL, R ~—HiC
MORLEEL LTLEXY NS4S
DR ~—, ThRbbRI AT R4
KT D, ~AX REMNEEGLR Y ~—0
FEITE <, 1920 XD Staudinger DFf L
(AR Y = —OHEEEE N EDPNTEBY, —i
ODHEREICHRBFEOHELZ L ORY ~—|C
DOWTHHHEZRTLRRH D5, bbb,
AU~ AF Y RN E THMIERY <
—MEtE LTHEBEIND Z L3 o8
HiZ2oH5, £79, EERIGHENE < 720
T2 OB EECHIFINH Y, B=rE ) ~v—
EDORIETIEEESRMETEAEZITH) 2 &N
ol EThHD, bHOEDNE, it
e LTHRNLVLAT LT RegteZ & T
Hb, Frlx, HREEELT=VE) -
— BN L TR ZED D Z BTk L,
IHIZ, VZUE DGR
STHRY LA F 2 ROLfREEC L
OEEZHE L, s OREE R LT-,
AR T D B R AR Y ~—1%, Ml
BHICHE 2 I ERERE A A A T Z L N A RET
HY, EHICEGFEORY ~—BEHAE D
D EICE T, Bz rEo it 2 R B
T5ZENH/TE D,

2. OB
RIFIETIL, T ¥ I /VEES R OBR
RARV~—MEZHET LD, KARBEK

DI FERE S A DY TV RE ) ~—
LB DT UHNELRICL ST, Bl
IRRERY v —& G L, ERTHRY R
VAT R OWMERHM 72 b QN 3 fRReE D
MM AT D, X HIT, KpOMslc ==
NEEBEANL, BREICX D7 50N
AR ~—DEREITY, KU ~v—~DHL
D4k L ATREZR o3I 720 5 QN 2B L DA &
F DRI X AR Y ~ — O Wi 1 &
1TV, & DRI B~ Jis B
DRWRERBELO RV~ —MBEREF O D DR
WEWFGE 21T O

AR, TBRBRME S ~DBATICf E-> T
B TMELOBRER, FEREOMEES
TRV X oW O A NFI A f B R
Lo TN D, BRERANE D &S THE
R DHIFEREL, RY~—2R>Z
NETOBRMERSCEBEEICMA T, &5
RN B RRO BN D Z ENEL o
TWb, MR ~—0h T HRFEH
LD THLRYARBROARY 7Y a—)vig
IRAERRIA RS LTI S, F 0%,
NAF~ AHKOGFRFRE (h—FR =
2— KN FV) KU ~—kkbE L TORBRM,
AREERAE R S, —EORY a-b R
0% VR ERE GRS ) — T A
F o 7 DA%, HAHVITRRES FEMD
ERAFENEEICHED BT\ 5,

— 5T, WERNOLFHINTEIME
BREmEN LN D, L0aRE < /ERi
MBS KHST DT OEMBETE b A
ZIThbnTnwa, BlziE, ¥ 79Iv7, &
B, WU ~—, AEHER & o Rk A
MAADOETHAT D, HICEEESH
PERETSIT T7e <, A= RNV F—H &R %
B L7Zb 03 W REREN D, Pl
T, LobE T RER EIRMER 02 %
KT DHI120%, BRIV A TNV AT LD
BAFTET T, A UZERICE 28 L
WHDISL WRRAIRTH D, filt, $5
RO BEESE T, B LW HT A
BT OSSR E Bt 2,
WHIREEEM B RS, BERYy hU—7
RV ~—WFEER ) PRV THEIL I
(—ERITRETE) , BAIIFEEN TN
TW5, B2 ThH, MERMEERENT, &
TR F—a R NI 7= DE N7 7
ETHY, xRN S, R
T2 o FRIE R 5y T IEF O BRI R D> E e W E
BEWREFZEOOLE DL RS> TWND,
AU~y RBRRHICHWS A 72
OITIE, B, i, Pk, SHICRY <
— DY N MO R &, MEHME
FOMEMN D T2 < OIEBERFFE D MZE T
HD, BT, BFENLKREY ~—4f
BIREFOEEREHNREND Z & H RN
I CE B, AMECIdBEFZ 22T /)~



— & LT IRERE LTRHIL TR Y
~—EKEAT O RN DD, MEET
=& LTHWLZ L, kDT V70
NEETEZEZALRP2T2ZETHY, L
b, HE SRR OFH IR = —NERL
TEHLEVHRTYH, SN TVWD T
BOHLVEDFEKTH D, RY A
FURNEBHRET TR, ORY ~—&D
BAEICE T, JCHFRED 72 5, R
U~ —#PRrER G O S 22 R R EHT, &
% OBRBTE ISR OB LA U~ — B JE O
WL 2D Z LI SN D,

3. WrFED kL
UTOERBIZHES T, 34ER T A
Wic, PIFEEITETHE1L L 200ETFL,
WHEEIZ2 &3 2L E2ED D Z &
L LTz, RY ~—D0 R RSB
DM B RETEIC T 4 — Ry 7
LD, BfEREITEA 3 2 B A HE

L=,

1. FHSRNER U ~— DB R & i
A

1-1. flixT o RE/)~v—0HDRY
~SILFHT ROERK

1-2. RRHBEKE /) ~—DIEH

1-3. BrfomtER) ~—aHoI Y
=IVHRE ) v — DR

1-4. FHOMERY <~ —0WH7a 5O
V23 fi R PR R AT

2. BRFEIENER Y ~— DA & Bt
2-1. Ky == /{bR YV ~—DfEFELE
& & o i RO

2-2. fHY == bRV ~—DEEFES
& & o i RO

2-3. P YT = L HIEAF OB

3. HLV AL LA[EEZR oy - Z8FG AR Y ~— o
R 720 B QNI

3-1. HHEARY ~—~DHY F LA hE
VAN S SCADE. YN vt [ 0

3-2. Jnuav s - FI77 R —BIW
R RT =R AR ~w—D I 7 aff
5 PR S i

3-3. T TUHIEGGHMAR Y ~—DfE
IRIERE S BT~ it F B

ES

4. WFICRR R

WAL, & U THHOMRERY ~—o0
Bk & o RRFEREARIC R D LA, S HIZHRY
A URTREZR 316 « ZRAE R U ~ — OG22 5O
ZPERIENZ DWW T b — 0 TR RET & B4k
L7z, 7, ERARY LA Koyl
W=, FEE ) ~—& L CHEHAiERE
)2 —DBRERICHONWTIVZE ) ~v—%
DITHRET LTRSS, IRIBKBRER Y = %
Jw—%Hn5E, ZhETHMENTWS Y
NEVEBEFEERENSHE LD AR Y LA

XFURERRDGEEETRY LA F
RESNUINT L, B 2B 02 R 2
ERbhoTe, HRREE T TORfEEENC D
WTHRETEITo70, SHIT, BRLET=Y
) — DB EDRELUNDGEMERY <
— 52O T DO THIEREIT-TE 2 A,
TR o R ) v — DTN
AREBA/RICEL > THEERIBEI SR Y ~—
NEZGELNDZEE2H-IcRAH L, =
ZTHERT ARY ZRVAR TR RO
EZLTWRI~—ThHV, £/ ~v—~D
REANEHR D LR L, &5
2, AU ~—OEHFIZE EN DAL
~DOKFBHMELTH &, AL BB T35
AR ~— BB TEHZ L2 RH LT,
IBIZ, R ~—ORMIHIZ Ry
ToVEAEAT LD, TR E U HSORR
KgEr b M EWE V= =k
DI=DDRINHIZ T L, &SRB T2
BRI NVE VBT ) VUL AT ILE Y
VB VRN Y = Vb F & L TCTAERD
ThHhdHZEERE L, BUESRDOIHIZHA U
NAFUREGEGTR Y ~— LTI
WD BEVES I Z By, B | cE 7z
DIRMER Y ~— MRt TE 5 L2 A
HL7 F72, B6NERY LR R
G 72 O N M 2 T4 B 72, Khp
PEREREE A AL, BER Y ~—0wH]
TE % Bt LT,

WX, FHOERY ~— D/ E 5y
FRFEEREAN, BARZMER U ~— D&k & MG,
B0 Sh U RTREZ2 9017 « 46 R U ~ — OfkiE 7
S O PERI N > U T E SIS & 4T
>, VEVJEGEFHL Y= M~y
RE/) =T VLTV v IR v — &K
L, MBRIZE DD NG RY ~—%
B LTz, F2, AR ~—~DfIgHY =
ZNVDOEBEN, SLICBBIZELDIEMERY <
—DERK, TIVORERHE, Sy ORI &
1Tole, WRILK Vo UfEEERY) v —(28E
AT D120 IeHLEME Y == VD
BAFIE L THWAZ L 2RBEL, BELD
BT & B ZEE 72 & QN AR 7V D oy i 5
A OMNI Lz, RIZ, Y= VA LR
DORIEZEFIHALTH LN TUDHRY ~—HiZ
FLARIA A TZEL D H& L AT RE 7 43 5 8 5 o fig AR
WCEDRY ~—0OYHEELEH LT D
e, Tav s, 77N, RN AL —
AU ~—0 7wl B E S 21T - 72,
KUV == VG2 G R 2 FE O R
V~w—%pE L LEAL, EHEDNEY R
NAFVR, MR R EO® 7 A b
EaleR) ~—%A/k Lz, “HEEU Lot
TA Nt RNICEGLR)~—FI/7
WHORSELZ LY, b7y y, 757
L, A& —KRV<=—OnpE SOy 4 LIZ X
%27 a MRS D~ 7 v B~



MEEOELAZBI LT, &5I2, AT
BONDRY LA % RITHEE R AR RE
AT B8, AIEHEHAEL I Y 70 B RE
DB N%E R, BT & J1558 B E D S 1%
RERTAM L, {AIEHE HASEDOREIEIC K » Tl 7
DT REER G T o To, BEE 2 D ONTIH < B
AER T, HIE COME ORFE & INEVLELZ
KD IE<BEMEZ R LT,
BRAEEIL, 2 E COFE LM, JR
L7236, B 4k L AfaEZ eyl - 2808 HR U ~
— DREE 72 B QNS PER N S W CTHFE &
179 LIRIRRZ, RS BT~ B
LR DR Y ~— R EF DO 72 O K
e 21T o 72, B, RY L AFFv R
5N E DOEALR U ~ — B & It 45 B
THIHTE % & 5 o REEE L M DR
it LT EED -, SRR AR
B E2&Et+T 220, R)~v—FLT 30—
AL ZFIH LT, MBI &> TRIBERE D
RRREDOHIE 23Tz, FT. ek OAF
7%« PR 2D CEZEERORNY ~—, 4
AR ~—, BLOT LD b, BERE
FREIZ B DERT WESERA Y v g%
RZ&FRO, R & 5 5 FIBERE O T 2 1T
STz, vV E TGO T VA H L
HAWCL > TELNDIERY VT ARy
DR Y ~—#EtE LTHETH
HZEBLRM UL, BT, BEEEKES
(T 5728, B ~—ORI84E #2585 Y
TREREI D A B A, BT & ) SEnE
TE DASRERTAN L, MISHEHEOMEEIC L -
THl 72 ) FE it 2 T o 70, BERLW
W < BERBR CTIE, WIRCTOME OLRER LM
BULERIZ XD 13 < BEEORBUCE A 2 B0
THET L. SRIBERURE AR R e © NS
BAEMELE L COREGIRHME 21T - 7=,

5. ERFEERmLEHF

CdERSRm 3C) (B 10 4)
1. T. Kitamura, N. Tanaka, A. Mihashi,
A. Matsumoto, Soluble and Thermally Stable
Polysulfones Prepared by the Regiospecific and
Alternating Radical Copolymerization of
2,4-Hexadiene with Sulfur Dioxide,
Macromolecules, 43(4), 1800-1806 (2010)

2. A. Mihashi, H. Tamura, E. Sato, A. Matsumoto,
Synthesis of Degradable Network Polymers
Containing Peroxy Units in the Main Chain or

the Cross-linking Point, Prog. Org. Coat., 67(2),
85-91 (2010).

3. MAARE—, miRE - mEREE S T 4y
FRMEAR Y ~ = BINEWER Y ~—% T, BEE
#4¥} 30, No. 1, pp. 63-71 (2010)

4. InAKE—, GFRARIERE T & MR 38

DA, HEREFEL 30, No. 2, pp. 14-21
(2010)

5. Vel 1, MAE— R~ AF K
DERK & EREAR U ~ — bR ~DIGH, B
AP TR, 46(6), 230-237 (2010)

6. T. Fujioka, S. Taketani, T. Nagasaki,

A. Matsumoto, Self-Assembly and Cellular
Uptake of Degradable and Water-Soluble
Polyperoxides, Bioconjugate Chem., 20(10),
1879-1887 (2009)

7. E. Sato, A. Matsumoto, Facile Synthesis of
Functional Polyperoxides by Radical Alternating
Copolymerization of 1,3-Dienes with Oxygen,
Chem. Rec., 9(5), 247-257 (2009)

8. E. Sato, T. Kitamura, A. Matsumoto, In-Situ
Collapse of Phase-Separated Structure by
Covalent Bond Cleavage at a Branching Point
upon Heating, Macromol. Rapid Commun.,
29(24), 1950-1953 (2008).

9. MAARE—, FIRDEMERY LA F T R
DEAJE & HEREM B~ I, Ake#t kL, 8, No.
4, pp. 10-17 (2008)

10. T. Kitamura, A. Matsumoto, Facile Synthesis
of Degradable Gels by Oxygen Cross-linking of
Polymers Including a Dienyl Group on Their
Side Chain or at Chain Ends, Macromolecules,
40(17), 6143-6149 (2007)

(FERE) Gt 58 14)

1. ERRASER -, AT Bk, BAARFE—, TUh
NVEAICEDGORIERY LA X RO
B S fRARMEEE ~ DI, BBy N U —
7R = —WIRAE 3T AR T A,
BT, M), 201043 A 11 H

2. (EifteEl T, WA Bk, AT AU
VAT Y RGeS R M B O B
R, AALTPRE 00 BRER, R
KBk, 2010 43 J} 26-29 H

3. A. Matsumoto, Synthesis, Property and
Applications of Peroxide Polymers, The 5th
Coatings Science International 2009 (COSI
2009), Invited Lecture, Noordwijk, The
Netherlands, June 22-26, 2009, Abstracts, pp.
93-98.

4. A. Matsumoto, Synthesis and Application of
New Degradable Polymers Using Oxygen,
Fourth East Asia Symposium on Functional Dyes



and Advanced Materials (EAS4), Invited Lecture,
Osaka, June 2-5, 2009, Abstracts, p.31.

5. E. Sato, T. Kitamura, K. Yasui, A. Matsumoto,
Morphology Change in Organic Thin Films
Composed of Novel Degradable Branched
Copolymers, Fourth East Asia Symposium on

Functional Dyes and Advanced Materials (EAS4),

Osaka, June 2-5, 2009

6. E. Sato, T. Kitamura, K. Yasui, A. Matsumoto,
Drastic Morphology Change in Thin Films of
Degradable Branched Copolymers, The 3rd
Asian Conference on Adhesion and the 47th
Annual Meeting of the Adhesion Society of
Japan, Hamamatsu, June 7-10, 2009

7. H. Tamura, A. Mihashi, E. Sato,

A. Matsumoto, Synthesis of Degradable Cross-
Linked Polymers Using Radical Copolymeriza-
tion of Diene Compounds with Oxygen, The 3rd
Asian Conference on Adhesion and the 47th
Annual Meeting of the Adhesion Society of
Japan, Hamamatsu, June 7-10, 2009

8. E. Sato, T. Kitamura, A. Matsumoto,
Polyperoxide-based Degradable Gel: Effective
Synthesis of Precursor Polymer and Gelation
Behavior, Asian Conference on Adhesion and the
47th Annual Meeting of the Adhesion Society of
Japan, Hamamatsu, June 7-10, 2009

9. A. Mihashi, N. Tanaka, T. Kitamura, E. Sato,
A. Matsumoto, Synthesis of Thermally Stable
Polysulfones by the Radical Alternating
Copolymerization of Diene Monomers and Sulfur
Dioxide, The 1st FAPS (Federation of Asian
Polymer Societies) Polymer Congress, Nagoya,
October 20-23, 2009

10. E. Sato, T. Kitamura, K. Yasui, A. Matsumoto,

Synthesis of Polyperoxide-Based Degradable
Branched Copolymers and Investigation of their
Microphase-Separated Structure, The 1st FAPS
(Federation of Asian Polymer Societies) Polymer
Congress, Nagoya, October 20-23, 2009

11. E. Sato, A. Matsumoto, Novel Synthesis of
Block Copolymers Containing Degradable Poly-
peroxide Segment, The 1st FAPS (Federation of
Asian Polymer Societies) Polymer Congress,
Nagoya, October 20-23, 2009

12. E. Sato, H. Tamura, A. Matsumoto, Dismantl-
able Adhesive Using Polyperoxide-Based
Degradable Polymers, Gel Sympo 2009 Polymer
Gels: Science and Technology as Advanced Soft

Materials, Osaka, December 2- 4, 2009

13. E. Sato, T. Kitamura, K. Yasui, A. Matsumoto,
Self-assembly and Morphology Change of
Degradable Branched Copolymers, Gel Sympo
2009 Polymer Gels: Science and Technology as
Advanced Soft Materials, Osaka, December 2- 4,
2009

14. E. Sato, A. Matsumoto, Synthesis of Block
Copolymers Containing Main-Chain Degradable
Segment by Living Rdaical Polymerization, 11th
Pacific Polymer Conference (PPC11), Cairns,
December 6-10, 2009

15. E. Sato, T. Kitamura, K. Yasui, A. Matsumoto,
Self-assembly and Morphology Change of
Polyperoxide-Based Degradable Branched
Copolymer, 11th Pacific Polymer Conference
(PPCL11), Cairns, December 6-10, 2009

16. EFRIGEL T, MAE—, VBT I53T%
NESEZFIATLRY) Lt F Nk s
AV INERET vy 7 aR) ~v—0D4RK, 558
[ElE oy Fatimes, ®o 17, BRA, 2009 4R
9 A 16-18 H

MAS %, ZABRR T, R, IAZE
*,7/WNEA%%w6T)~wﬁ%VF

DERL & Eyﬂﬁrﬁi?ﬁ%’\@mﬂﬂ %5 58 [El 15147
nfuﬁﬁ:&, G /\%%:&, ZIK 2009 ﬁi 9 H
16-18 H

18. 1EfRIGEE 1, AbkMmEe, ZHF—RS, &
KE— GOfRER ) ~ v 4y K7 A
MaeGgieR ) ~—B & o EEHOE, 3
58 [Elm oy fifae, oy TR, REA, 2009
H#9 H 16-18 A

10. ERIGE 1, MAE —, JU AR HEIL
BEEIC L DREEMEIREEE 1 B iRtER U <
NAFTR, FI8EIAR) ~— k7 +—F
A, @ERE, AR, 2009 4 11 A 26-27
H

20. =M@, HWRERZE, bR, KRG
T, MARE—, FUHNEHLEEHRICLD
FEREMBIEEET 2 ¢« PR AR Y o v &
VIR, FA8 IR Y = —8E T +—F A,
BT, BT, 2009 4FE 11 A 26-27 H

21. A. Matsumoto, Innovative Radical Polymeri-
zations for Materials Synthesis, The Fifth Inter-
national Symposium on Integrated Synthesis
(IS1S-5), Invited Lecture, Kobe, September 5-6,
2008.



22. AT — MEEGIOT-OOFH LT Y
JIVEERISOB%E, 5 39 AR R
P SGHE G RSAFARRE, 40 E,
2008 4 11 H 8-9 H, F#HE E4E, p. 1296.

23. WA ZHERERTR D AEIER U ~ —44
Bl B FHREEER Y NU—7 R ~—f
Jen i 1 BB T VAR D AR, AT,
2008 43 A 6 H

24. T. Kitamura, E. Sato, A. Mihashi, H. Tamura,
A. Matsumoto, Synthesis of Degradable Gels by
Oxygen Cross-linking of Polymers Including a
Dienyl Group, 2008 IUPAC World Polymer
Congress (MACRO2008), Polymers at Frontiers
of Science and Technology, Taipei, June 29-July
4, 2008

25. MARE—, JtFmi], Y=o~ uEt/
~—LERFED T D HNVIEEIT L DR
777 NR Y~ —OA & AR BEREE OH]
1, 57 [BlE sy F IRk, Bk, 2008
H#5 H 28-30 A

26. =GR, AbRMmE, mAE—, b
MLy E ) ~v—DTF P HNIELIC
X BRY 2K DOER, %57 BES 5
SEWRKS, fiik, 2008 45 A 28-30 H

27. WRF FE, ZAERRT, ERRGEL T, IIARE
—, 4T x— NERIHT 50 R LEAE R
U ~—0DOH K, # 54 [BlE sy TR LS (
) o, BT, M7, 2008447 A 18 H

28. “HEMR T, BRAE—, BREZSDUT
VE ) w— b TR DO T VRS
WL DRI AVERDOERK, 54 BlE0 1
WrEs R (M), maFE, #iF, 2008
F£7H18H

20. AT, ALARE, AR - T8
NIRRT £ HTBPER U AL 0
B 54 HE A FRIS, BHTER, K
F, 2008 49 H 24-26 H

30. AT #E, ZAERRT, dbAMmE, (EiERiaER
F, MAE—, BELIZUOMINIEL DD
FRMEZERE AR Y ~— DAk, % 54 BlE sy 1t
e, mo T, KBk, 2008 4E9 A 24-26
H

31 BHIIERER, BEMERA, Rl @, AR
—, KEMERY LA X2 RO AEEE
K OB ~DELY A A, 55 54 [BlE 5315
e, my e, KB, 2008 49 H 24-26
H

32. VERRARE Y, dLAt@mil], IARE - 2846
RN~ VA UG BT 5 0

PER Y ~— DG & S fREB OFFM, 55 54

[BlE oy alime, @, K, 2008 4
9 A 24-26 H

33. T. Fujioka, A. Matsumoto, T. Nagasaki,
Novel Polymeric Micelle Based on Water-Solu-
ble Polyperoxides and Its Cellular Uptake, The
10th Pacific Polymer Conference, Kobe,
December 4-7, 2007

fthh 25 {4
(KE] G214

1 BMARE— A VT x—reHWZRY
AVAF L ROBRERGL, (1 VT 3 — ME
BWDORIEA T =K1 LG - BT
ey, BTG H <), pp. 294-301 (2008)

2. AT~ ~A Xy NEEEZ L OKRY
~—TNDERE SR (F TR L R
PR, B ARIEL AHFER), v—=
L —Hi, pp. 306-315 (2007)

(PEZEI PERE]
ORI Gt 1)

LB FROEASER, YEZEAENLELN
DHREEIR, KO IR0 R 5k

TR AARE—, Hm B

MERFE - ERALFRE S, AL RFHIEAKR
[OTANES

FEXE : ABHRFRF A

E5 . HEEH 2009-209206
HFE4EA A - 2008 422 A 29 A
EWNs DR EHN

6. HFFERHRK

(1) WFzefRE

WA #— (MATSUMOTO AKIKAZU)
KBRHISLRS: « RFPE LA 9okt - 2oz
WF7e&%& 5 - 00183616

(2) WHFE55 14
mL

(3) HHETFEA
L



