[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

goboobobobboogoaoon

oog

Yu Sudo

Oo:00@o),

oooooo:oooooa,

O0000:00107710,

O00000O:20180 30 260,

goooo:ooog,

0o00: 00 00,000,000 o0,00o0o0o,00 oo

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:(J 0 107710,

Conferred date:2018/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



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

(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B P - HREThL (UM L= .
Department of ﬁ&% h ﬁj\%%%‘ E‘QI& Academic Degree Requested Doctor of ( L5 )

Student’ s Name Academic Supervisor(main)

A () -

Academic Supervisor (sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

A X, NANR—=TF2FRIY ZAF L HBPSDEKHNSRY AF A% 7 U L— MPMMA)RK U (VA
V7a T 7 VT 2 R) (PNIPAM) 7R & OFLIRR U = —0BERICIER o727 0 v 7 EASEOEGRH L, B5
NEHESEIVRTERREREESICER L, "MATVTA~NERELEZNETHS. HEEKD LR
FEIZEIT 5 2 7 o MBI GRS, K—ZKRNEICB T &0 FRS TIROMEEZFD Z EIcky, SrEkic
Ko TRATHIHRLREMEEEHER L. Bon-mAz b, Zoki 7oy 7 HESKERY ZAF 1L
v (PS) EM B E O RANCE BT B FELTESL L, M — LRI B IR B ZME A oo & A
PEMERBEIE D AHINERET HICEST.

B 1 ETIHEEDOE ROV TR, KHFZEO B L B A2 WHRMEIC Lz, Milas — b T, BRE Oz A&
L CHEEE U CERL L 72 s — N 2R IGEAL ~E B T 2 AR ©h 5. BRI E Ko > — Mk
THEINT D 72012, BEREEES FE2EEICEE LYy — LR RETHD. 20X D RIBEREMEY v —
VITEFHREAZAVTEEIS TV AED, Ml — N LFROBEISTHE L2 IR T 27-0121%, &5 ICErEiERIE
FEISENEY v — L&, LVEICERT 2 RERRDO LTS, BFEICBWNT, A X—T 5 o FHEE A
T % PS OFEN D, R OIBEEISEMEE S T Thdh D PNIPAM MHESRICIEN ~ 727w » 7 B SR AL,
INEMIEEEEA PS vy —VICEART 5 2 & TIRENEME Y vy — LV EMEICERT 2 2 LR TEL, 5%
ML — P TRORBRIEBICET I THA I ZEER L.

% 2 % TlX, HBPS, 3L OHBPS 2WNICAT 28R T 0 v v LBEAEOE G iEER Uiz, AR INER
ZHEMHBEEASRAFDAUETICBIT 2 HEMA E=LEASQGCVPIZ L - T, HEFLIMic R AF L REHB
#t /) ~—(CTM))>5» HBPS #Z A L7z, oz HBPS %~ 7 o #E#I(CTA) & LT MMA <
NIPAM % RAFT AT AZ &ickoT, BROGTEREAT S 7 vy 7 KEAK HBPS-PMMA,
HBPS-»PNIPAM % 757-.

% 3 W TIX, CTM O F#EiER, 55125 HBPS OO FBASMCHINEICGE2 5B BLER L. N FF
J—Rr— FEEHTS CTM ® RAFT-SCVP (285 TiE, 1EMHEO T AR AEENREVIE EFWS TR D
HBPS 5625 Z & 2O L. AL THWE- HBPS O4IREOBEHFELRZIZEZL, CTM 041
WiiE &I OFIBE TR, FVTF A AT NEEET D CTM O THEE I & g5 2 L T,
ST RE DR 72 D HBPS O &N AIRETH D Z L &R LTz,

% 4 FECTlX, HBPS-b-PMMA O/3)L 7 ARBEIZHIT 5 2 7 a fABERGE 20X, BRI mik g I 5
2 DB ER L. HBPS-rPMMA I3, FFEEDE 7 A baATHIESEMN T 0y 7 XEAERNIERT D 2
I OAASEEREE L D B/NER R AL A R, AL CEBOBRRESEZTERTIHEEN A 5N, 2D
b, Wikt Z Ay &R HEehit 7 A NOSREZEIZL Y NFZEZ A MR EOBENIH S NE -0, 2
7oy 7 LEARIIREREASREZIER LIS W2 ET5 Z LB Sz,

% 5 #Clx, HBPS-b-PNIPAM @ Langmuir BT 20 2179 Z & ¢, ROy RRPS/k—22 & R HEm
B FIEOMMEIC 5 %2 2L #R LT-. HBPS-»PNIPAM & E#E 7 o v 7 LE S KPS--PNIPAM) O H %
NS, HFIIRIC K DMREB~OREBIIHEICR N7, —F, BONIZHEAYFIEOLEREICE VT,
HBPS-5-PNIPAM % PS-5»PNIPAM & bhifg L CRWRIEIERZ R L2 Z 006, REBEREICH W CBUKEE 7
AU PNTHD PS BB LT WI ERBH LN E e o7, G- THAKME—EKMERmICRBWTIE, BT n
v 7 WHEARIT 2 OB D L@ REE N L EILESNCT WD LR ST,

% 6 T TIX, HBPS-bPNIPAM % PS v v — LICEBMTHI LICL - T, ¥—7T, KOUWFIZH L TEERRE
DFENEREINSZEER L. FEEONER) ~—BEY vy — VIMENTZIRENENZRE T2 L%
BOEMNI LT, RY ~—EHEYy v — L& HVclagsg eV, 37°C, 4 AoE#ICB W T~ 7 X 3T3
RHEERIR O 55 7o R SRR S 4L72. S HITHEM % 20 °CITHHIT A 2 & T, Mifas — MRS AR HIEET 2
TR S 7.

BTETIE, SECHLNI R TmAEERL, Kgxofimrih~z. BT ey 7 HESKITEH T =
v 7 EAERL LT, 2V ZRBICEBT 5 2 7 n o EERE e, HUKME—BUKME R E ISR D m Y FES
BB W TR RARAEELZ AT ENE 43, B5ENSHLNER-. H6ETIE, EMT oy s kE
ARITEREEICBATT D Z &I X - TORMZRBEENTRETH Y, M — b TR SN D IEEISE M
T — LERBEIERTE S L ARLE. DEX Y EMT oy 7 BAEITEREERLER & L THRZ R
ThHDHZ EWRENTE. ZHTEMOGFIRIC L 2R3 e R mfEE I ER T o iEEREWEEB N, &
BREA RSB TOIRHAREIND.
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This study focuses on the synthesis and structural analysis of star-shaped block copolymers of
hyperbranched polystyrene (HBPS) and linear functional polymers, and their application to
bioengineering. HBPS was synthesized via self-condensing vinyl polymerization (SCVP)
based on reversible addition-fragmentation chain transfer polymerization (RAFT) from
various styrene-based chain-transfer monomers (CTMs). NMR and GPC analysis suggest
that the chemical structure of CTM greatly affects the polydispersity index (PDI) and the
degree of branching (DB) of the obtained HBPSs. Star-shaped block copolymers
(HBPS-b-PMMA, HBPS-5PNIPAM) were obtained by polymerizing methyl methacrylate
(MMA) and MN-isopropylacrylamide (NIPAM) from the termini of HBPS, respectively. The
microphase-separated structure of HBPS-H-PMMA in the bulk state was analyzed by
small-angle X-ray scattering (SAXS) and transmission electron microscopy (TEM). It was
found that HBPS-5»PMMA tends to form microphase-separated structure with small domain
size and domain spacing compared with its linear analogue (PS-PMMA). A Langmuir film
(L film) of HBPS-»PNIPAM was prepared to estimate the behavior of the each molecule of
the copolymer on a hydrophilic-hydrophobic interface, and the limiting area and the efficiency
for film deposition were evaluated. These experiments suggested the hyperbranched
structure contributes to the exposure of PS segment on the surface of the accumulated film.
HBPS-5PNIPAM was drop-cast onto PS petri dish to fabricate themoresponsive cell culture
dish. Based on the surface characterization using scanning transmission electron microscopy
(STEM), X-ray photoelectron spectroscopy (XPS), and contact angle measurements, the
advantage of the hyperbranched structure for the PNIPAM immobilization was evident in
terms of the uniformity, stability, and thermoresponsiveness compared with a linear analogue
(PS-bPNIPAM). Successful cell sheet harvesting was demonstrated on the dishes coated with
HBPS-b6-PNIPAM. These experimental results suggest that such star-shaped copolymer
works as an excellent surface modifier, probably derived from the unique properties of the
copolymers consisting the three-dimensional structure and the hydrophilic-hydrophobic

interface.
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