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Fabrication of functional film with thermo-responsive nanocylinder-channels
induced by liquid-crystal orientation
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We synthesized various block copolymers consisting of PNIPAM to form
thermo-responsive nanocylinder channels and PMA(LC) acts as a film-matrix and as a director of
PNIPAM cylinder domains through the thermotropic liquid-crystal orientation, and explored suitable
film-preparation conditions for the film to form a perpendicularly oriented cylinder microphase
separation structure.

In diblock copolymer film, PNIPAM-b-PMA(LC), a targeted structure was obtained by addition of a
little amount of water to the polymer solution in film-preparation. In triblock terpolymer, poly
(ethylene oxide)-b-PNIPAM-b-PMA(LC), it would be suggested that a targeted structure was obtained by
just thermal annealing.

To obtain a self-standing film, we introduced thermal- or photo-crosslinkable part in PMA(LC) and

investigated their crosslinking ability. As a result, a self-standing film successfully obtained
through photo-crosslink reaction.



PMA(LC)
PMA(LC)
PEO
PEO
(N-
) (PNIPAM)
PNIPAM
PMA(LC)
PNIPAM
PNIPAM-b-PMA(AZ)
reverseATRP
PNIPAM 7, 9400
PNIPAM
ATRP
PMA(AZ)n

PNIPAM75-b-PMA(AZ),

2wt% 2000rpm
140 2

AFM

PEO114-b-PNI PAM 7-b-PM A(A2)n
PEO-b-PMA(AZ)

PNIPAM
PEOwn4-Br reverseATRP
PEO-b-PNIPAM-Br ATRP

PMA(AZ2)

PEO-b-PNIPAM-b-PMA(AZ2)
Diels-Alder
Diels-Alder
MA(AzF)
PEO-b-PMA(Az/AZF)
PMA
MA(AzF)
Diels-Alder
MA(Sth)
MA(A2)

PEO114-b-PNIPAM s6-b-PM A (Stb)

180 6
uv
Analytik JeneUS  Ultraviolet Crosslinkers
CL- 1000, 302 nm, 200mJ/cm?
uv 10
Cu

TEM



PNIPAM-b-PMA(Az)

o

o NH © ?
Az

PEO-b-PNIPAM-b-PMA(LC)

e g

m n
NH O CI)
)\ Az or Stb

PNIPAM-b-PMA(Az/AzF)

RS

n
5
Az AzF

e
Az= —ocHz(CHZ)QcHZOON

b
Sth= —OCH,(CHy)CH,0 Q
o
N < > \( |
AZF = —OCH,(CH;)sCH,0 N

1.

PNIPAM 7-b-PMA(AZ)n
PNIPAM7,  MA(A2)
PMA(AZ) 3
PNIPAM7-b-PMA(AZ),, n =37, 44, 84
THF

THF/

PNIPAM 72-b-PMA(AZ)37

THF =50/1 PNIPAM72-b-PMA (AZ)gs
THF/  =500/1
PNIPAM72-b-PMA (AZ)gs
PNIPAM
PNIPAM
PNIPAM

PEO-b-PNIPAM-b-PMA(A2)
PEO114-b-PNIPAM 40-b-PMA(AZ)o
THF

PMA(AZ)

2. PNIPAM72-b-PMA(A2)n AFM

(A) n=37, THF  =50/1,
(B)n=84, THF/  =500/1,
(C)n=37,(D)n=84, ,
140 2
100 nm.
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1. PEOu4-b-PMA(AZ/AZF), 3

M Az
" Mu/Mn [AzF]
x104 (mol%)
CuCl 1.53 1.15 4.6
CuBr 1.44 1.16 6.1
Cul 1.50 1.15 7.0
Cu 2.33 1.31 8.4
a) :02M MA(AZ)/ MA(AZF)=9/1
[PEO-Br] /[ 1L 1/ 1=1/70/31/6,
:80 , 120
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3. PEOu4-b-PMA(AZ/AZF)n AFM

(A)n=21, AzF 5%, (B) n =44, AzF

8 %, (C) n =36, AzF 30 %, (D) n= 17, AzF
100 %. 200 nm.
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