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This research aimed at obtaining useful information to develop advanced functional
nanocomposites by novel hybridization of cellulosic polysaccharides with inorganic compounds. Successful
examples of such hybrids included nanoincorporation of layered double hydroxides into a miscible polymer b
lend system of cellulose acetate, synthesis of iron oxide-embedded polysaccharide composites showing aniso
tropic magnetization behavior, hydroxyapatite deposition onto cholesteric stratums in a liquid-crystalline
cellulose derivative/polymer network system, and fabrication of optically chiral silica monoliths imprint

ed with a cholesteric structure of cellulose derivatives via sol-gel conversion of alkoxysilane as solvent
constituent.



(IPN)

IPN

trm—2BRLOEEZEDO S ) ~ A

@O0 @
@
IPN
(LDHY A3 ) 7 %l L <
in-situ
array
@
( )
/

o

(LDH)
(Ch) CA
(PACMO)

Mg-Al  LDH

LDH
LDH

ACMO LDH
HEE S, ZO%FT ¥ XA MERT L RE
LDH PACMO/CA

NMR FTIR GPC
LDH i Sha i - FE b & sRIBfEZsEhiL, X

(WAXD)
DSC (DMA)
in-situ
IPN /
(PVA)

(Car)/PVA (CNC)

Car

Fe?
Fe(OH),
(SQUID)
@
(EC)/ (PAA)

(AA)

( )
UV-Vis
(CD) SEM
WAXD
DMA
(CPC)
(CtcPC)

(TNOS)



VN

Z (AR 7 ) v F) 2155, b

/
@
(LDH)
(CA)
)
(PACNO) 2
nm PACMO/CA
NMR
CA
DS 1.80—~2.95
PACMO
PACMO/CA
Mg-Al  LDH
PACMO/CA
LDH
LDH 12-
LDH LDH[12HSAY]) DffkE ~7 + 7 —%
3.5 wth PACMO/CA(=50/50)
DMA 1
170
E*
LDH[12HSA]
JEHIBE L By
10.0
s 9.0
o
W 8.0
S
470
6.0
9.0 1
s 80k
o E
w 70K
S
= 6.0F
5.0
100 150 200
Temperature / °C
1 PACMO/CA
PACMO/CA DMA ; 50

50 CA DS 2.18.

in-situ
/ (PVA)
(Car)/PVA
in-situ
Car/PVA
SQUID

array
B OB ALHARICITT e 2TV O ARNH

)

Car/PVA

2 Car/PVA
(CNC) Car PVA
@

(EC)/
(AA)
EC/PAA
EC 50 wth
10 mm caCl, (NH,),HPO, NaCl
PAA



5~20% Uv-Vis
CD EC/PAA

DMA

EC/PAA

High<— EC concentration— Low
57 wte 55 wte 53 wtoe 51 wto

e el [
[ J i EC/P/IP\A Films |
L] | ] ‘

‘Mineralization

‘ M»‘ eauzed J

3 EC/PAA
/
/
3_
4-
3_
(Cel13CIPC)
4-
(Cel 14CIPC) Cell3CIPC/3-
(APTNS)
Cel14CIPC/
(TMOS)/ (DVF)
cD
Cel13CIPC/APTMS
Cel14CIPC/TMOS/DMF

JERE RKBA L, Y =7 B L - T

10 um

17

J. Sato, N. Morioka, Y. Teramoto, and Y.
Nishio: Chiroptical properties of cholesteric
liquid crystals of chitosan phenylcarbamate in
ionic liquids, Polymer Journal, 46, in press
(2014). DOI: 10.1038/pj.2014.34 [

]
K. Sugimura, Y. Teramoto, and Y. Nishio:
Blend miscibility of cellulose propionate with
poly(N-vinyl pyrrolidone-co-methyl
methacrylate), Carbohydrate Polymers, 98,
532-541 (2013). DOI:
10.1016/j.carbpol.2013.06.045 [ ]
C. Chang, Y. Teramoto, and Y. Nishio:
Synthesis  of  O-(2,3-Dihydroxypropyl)
Cellulose in NaOH/Urea Aqueous Solution:
As a Precursor for Introducing
"Necklace-Like"  Structure, Journal of
Polymer Science, Part A: Polymer Chemistry,
51, 3590-3597 (2013). DOI:
10.1002/pola.26773 [ ]
H. Yamanaka, Y. Teramoto, and Y. Nishio:
Orientation and Birefringence Compensation
of Trunk and Graft Chains in Drawn Films of
Cellulose Acetate-graft-PMMA Synthesized
by ATRP, Macromolecules, 46, 3074-3083
(2013). DOI: 10.1021/ma400155f [

]

>

, 62, 254-260 (2013). DOI:
10.2472/jsms.62.254 [ ]
K. Oya, T. Tsuru, Y. Teramoto, and Y. Nishio:
Nanoincorporation of iron oxides into
carrageenan gels and magnetometric and
morphological characterizations of the
composite products, Polymer Journal, 45,
824-833 (2013). DOI: 10.1038/pj.2012.221
[ 1
K. Sugimura, S. Katano, Y. Teramoto, and Y.
Nishio: Cellulose propionate/ poly(N-vinyl
pyrrolidone-co-vinyl acetate) blends:
dependence of the miscibility on propionyl
DS and copolymer composition, Cellulose,
20, 239-252 (2013). DOLI:
10.1007/s10570-012-9797-y [ ]




S. Yoshitake, T. Suzuki, Y. Miyashita, D.
Aoki, Y. Teramoto, and Y. Nishio:
Nanoincorporation of layered double
hydroxides into a miscible blend system of
cellulose  acetate  with  poly(acryloyl
morpholine), Carbohydrate Polymers, 93,
331-338 (2013). DOLI:
10.1016/j.carbpol.2012.03.036 [ ]

) B

~ B[ REME & Ot RE
O il 15 ~, , 49, 32-39
(2013). [ ]
C. Chang, N. Peng, M. He, Y. Teramoto, Y.
Nishio, and L. Zhang: Fabrication and
properties of chitin/hydroxyapatite hybrid
hydrogels as scaffold nano-materials,
Carbohydrate Polymers, 91, 7-13 (2013).
DOI: 10.1016/j.carbpol.2012.07.070 [

]

M. Tatsumi, Y. Teramoto, and Y. Nishio:
Polymer = Composites  Reinforced by
Locking-In a Liquid-Crystalline Assembly of

Cellulose Nanocrystallites,
Biomacromolecules, 13, 1584-1591 (2012).
DOI: 10.1021/bm300310f [ ]

M. TIto, Y. Teramoto, and Y. Nishio:
Electrooptical ~ Behavior of  Aqueous
(Hydroxypropyl)cellulose Liquid Crystals
Containing Imidazolium Salts,
Biomacromolecules, 13, 565-569 (2012).
DOI: 10.1021/bm201757d [ ]

) )

, 32,54-61
(2012). [ ]
R. Kusumi, Y. Teramoto, and Y. Nishio:
Structural characterization of
poly(e-caprolactone)-grafted cellulose acetate
and butyrate by solid-state '*C NMR,
dynamic mechanical, and dielectric relaxation
analyses, Polymer, 52, 5912-5921 (2011).
DOI: 10.1016/j.polymer.2011.10.032 [

]

)

—43 F-HESEAR I O I 1)

AT & 2 BERERR G,

, No. 43, 18-23 (2011). [
]

D. Aoki, Y. Teramoto, and Y. Nishio:
Cellulose acetate/poly(methyl methacrylate)
interpenetrating networks: synthesis and
estimation of thermal and mechanical
properties, Cellulose, 18, 1441-1454 (2011).
DOI: 10.1007/s10570-011-9580-5 [

]

T. Unohara, Y. Teramoto, and Y. Nishio:
Molecular orientation and optical anisotropy
in drawn films of cellulose

diacetate-graft-PLLA: comparative
investigation with poly(vinyl acetate-co-vinyl
alcohol)-graft-PLLA, Cellulose, 18, 539-553
(2011).  DOI: 10.1007/s10570-011-9508-0

[ ]
64

E

64 ,2014 3 14,

( )-
Y. Nishio: Advanced fibers, films, and

smart materials based on cellulose and related
polysaccharides, 3rd Inter national
Polysaccharide Conference EPNOE 2013,
Oct 21st 2013, Nice (France).

> ]

—H A 5
(2 & 2 BrREEEAS B o Al fil—,
20 ,2013 719
( )
20 ,2013’ 7 18
(
).
, 62 , 2013
5 31 ( )
63 ,2013 3 ’27 ,

( )
B R & B R b,

,2012 11 2

1 ( ).
Y. Teramoto and Y. Nishio: Molecular
orientation and optical anisotropy in drawn
films of cellulosic graft copolymers, 3rd
International Cellulose Conference (ICC
2012),2012 10 11 ,

( )-
J. Sato, Y. Teramoto, and Y. Nishio:
Preparation of optically chiral silica monolith
by imprinting cholesteric architecture of
liquid-crystalline polysaccharide
phenylcarbamate derivatives, 3rd
International Cellulose Conference (ICC



2012),2012 10 11 ,
( ).
C. Chang, N. Peng, M. He, Y. Teramoto, Y.
Nishio, and L. Zhang: Fabrication and
properties of chitin/hydroxyapatite hybrid
hydrogels as scaffold nano-materials, 3rd
International Cellulose Conference (ICC
2012),2012 10 10 ,

( ).
’ /
VoA X 7 VA FALESET L

19 L2012 713,
( )-

~%HET ==

NN A— NFEBKREAY e LT,
61 , 2012 5

29 ( ).
Y. Teramoto and Y. Nishio: Molecular
orientation and optical anisotropy in drawn
films of cellulosic graft copolymers, 243rd
ACS National Meeting, Mar 27th 2012, San

Diego (California, USA).
/
; 62 ;
2012 3 16 (
).
60 2011 9 29
) ( ).
Y. Nishio: Enhancing functionality and

performance of cellulosic materials in
combination with other polymeric/inorganic
ingredients, 2nd International Polysaccharide
Conference EPNOE 2011, Sept 2nd 2011,
Wageningen (the Netherlands).

B > > >

s 18
, 2011 7 15
( ).
N—T EAEYHW - e —RAT &
/PMMA IPN
s 60
, 2011 5 25
( ).
/
60 , 2011 5

25 ( ).

: 7
, 2014
1651 (pp.1189-1193).

5 E

,2013 239 (pp.69-78).

>

, 2012,
223 (pp. 174-175).

http://www.fukugou.kais.kyoto-u.ac.jp/

@
NISHIO, Yoshiyuki
00156043

@
TERAMOTO, Yoshikuni
40415716

(€))

AOKI, Dan
80595702
( 23 )



