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AFm I “Self-assembled Structures by Cyclic Amphiphilic Block Copolymers and Their Properties Based on the
Topology Effects” (BRiRMESNET o v 7 LEASENSTERT 2 B CHMEEE S MR o= RICES R &
L., EEEICL VIR S, LT 6 EnbikInTng,

Chapter 1. “General Introduction” TliZ, BRRGHIEN: T 7 v 7 LEAEBROGETE, B L OESER» HERE~D K
Ao U—FHIZER T 2FEOEL, T7bb bR =R o THE L, BIREE h R e Y —Ic L5850
THREBEAIH OBR LA R T & EHIC, BEMEMEICE Y v e - RoEiEE BT AN IEEOER 2R L
TWb,

Chapter 2. “Synthesis of Cyclic Amphiphilic PS-b-PEO through the ATRP-RCM Process” Cl&, JE+B& TV h L EE
(ATRP) & * Z & v 2Eft. (RCM) Uik & ZfAG DR, BUKER Y =F LA F o K (PEO) 3B L UBKMERY
2F L (PS) B Ay NOSEELEZHIICHIE L2 RSN E T 7 v 7 ESEE SR L TWD, T7hb
B, TEREME PEO BIAAIZ FIWTAF Lo & ATRP EE L, IRWTT UL b U AF LT A7 1K & 5 Kk
BEHROG AT, WAREGIZ T U VA E A LT —iD ABA BIESUIREBSME 7 a0 v 7 IEAAK (L1, L2, L3)
EERLTVD, 51T, Grubbs flEAFIE T, AL TO RCM SUSIZ K- THIGT 2 AB &4y B AERL
¥ (Cl, C2, C3) &L, RN AF L HMESKIZLDET VIGE LU H-NMR, SEC (2 X 0 H#iED[FRIE
T T 5,

Chapter 3. “Construction of Micelles and Vesicles from Cyclic PS-b-PEO” T, Chapter 2 THfk L 72— > ABA R E
LRI LV AB BUBRIR 7 1y 7 LESRAK P TR T 2 B M CLES R OREE & W A i - BET L T D,
L1IB XU CL 2603, BIRDLEGEL (DLS) JIEIC L W liE & HEE 10 nmEEO I ARSI ND 2 L, &6
12 C1 i, BRI~ MR a OB PE 9 £ 40 COBLEIREZRBO TN D, 72, L2BIUC2 5
X, FAEAVERE 500~900 nm 33 L UF 500 nm FREE D EEEMREEIR (Large Compound Micelle) 3BT 52 &, —
J7 L3 B LN C3 Tk, DLS HIEIZ LV i & & ELAR 100 nm FREDOERZ AL L, TEM BIEORER L GbhE T
T THERC I VOEREER L TS, EHIZ, WYL, MKR TS 80 °C Z i X HMEMES
AT 77, NaCl % 5%¥RINT 5 &, L3 Fk~T 7 LS C3 3k 7 JWZ L~ TR 5 °C DA 2 BV iE I % 71
T2 e, EEINEIIRBAC, TR 7T LA A S NaCl 2 5% L Cruig L= & 2 A5,
C3 HRA T 7 VA L3 R 7 UK L TR 20°C OFRKTI R BVZ EM A R T Z & 2 L LT b,

Chapter 4. “Cyclic PS-b-PEO as a Polymer Surfactant in Toluene/Water Emulsions” G, EEIRE L OBRIR 7 v v 7 4
EAHE (L3BELVC3) ZAmIEMEAIE LTHW, K/ M RO EME A B - Ffi LT\ 5, L3 A
KIET D CITHARONAMMBENMIRE RT L aMEE L. 2O MR O—RN, B8R N 7 ey 7 LEHE
K L3 OBUKPEMSGE 7 A > M & 2 BRI T O M= UM O 7Y v O ZITERRT S L LTV,

Chapter 5. “Synthesis of Functionalized Cyclic Polymers Based on Thiolactone Chemistry” Cli&, K%k & L TENEN
FAT I P REBIOVTF AR Y 2 — NEZEALZESFRA Y (NN-AF LT 27 VAT I K) (I-PDMA-TLa)
Z RAFT EHAICE VAL, ZOFHT L7 Y 7 2% HOCHEERZ AT 2887252k PDMA (c-PDMA) D&
RERFLTWD, 20T LY 7 A (-PDMA-TLa) QAL T a L7 Iy, =8 ) — LT I 0%
DOREAE L OG> TRPTTF A=A RKITERE N, S HITHREMHFTO 2D T A — /L FED 53 7P
ALY T R L OKBREEZEA L c-PDMARERTED Z L 2R LTV D,

Chapter 6. “General Conclusion” Ti%, AFmSLAMIET 5 & &I, BRREHENET 7y 7 HEERO B ORI
£ FARe U= ROMIEICET 25 % OREICONWTHRTND,

THNEZET DT, AR T v > 7 LEA RO B ORI LD PR D= ROMIEEZ T L7z
BB BRI OB 7 R EHE# 2 R T b DO TH Y | FIF LOL LT LY LB XL FEMRT 5L 25
BREV,

5% FSCEE X, FA3C 2000 7 & B30 300 354 13D T 2, b L<IXEIC 800 354 [ HHRH LT 28wy,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This thesis consists of six chapters describing the synthesis of cyclic amphiphilic block copolymers
and the properties of their self-assembled structures.

Chapter 1. “General Introduction” describes overviews about the synthesis of cyclic polymers and
their properties based on topology effects. Furthermore, this chapter discusses the objective of the
present study, which aims to amplify of the topology effects by self-assembly.

Chapter 2. “Synthesis of Cyclic Amphiphilic PS-b-PEO through the ATRP-RCM Process”
describes the preparation of cyclic amphiphilic PS—-PEO block copolymers through the combination of
ATRP (atom transfer radical polymerization) and subsequent ring closing metathesis (RCM) in the
presence of a Grubbs catalyst under dilution conditions.

Chapter 3. “Construction of Micelles and Vesicles from Cyclic PS-b-PEO” describes the
morphologies and the properties of self-assembled structures from cyclic PS-b-PEO copolymers with
different compositions.

Chapter 4. “Cyclic PS-b-PEO as a Polymer Surfactant in Toluene/Water Emulsions” describes the
emulsion formation and the subsequent phase separation process of water/toluene mixtures, which
were investigated by employing linear PS-b-PEO-b-PS and its cyclized counterpart, cyclic-PS-b-PEO.

Chapter 5. “Synthesis of Functionalized Cyclic Polymers Based on Thiolactone Chemistry”
describes an efficient synthetic pathway toward functionalized cyclic poly(N,N-dimethylacrylamide)
(PDMA) based on a combination of thiolactone and disulfide chemistry. Moreover, the synthesis was
performed in water as a way to introduce a green approach to avoid the use of a large amount of an
expensive organic solvent.

Chapter 6. “General Conclusion” summarizes the present study and describes future perspectives on
the amplification of the topology effects of the self-assembled structures from the cyclic amphiphilic
block copolymers.
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