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Evaluations of water-insoluble films made of water-soluble polysaccharides as
sustained drug release carriers and cell culture scaffolds
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Material properties of free-standing, water-insoluble polysaccharide composite
films, made of polyion complexes of anionic polysaccharides such as chondroitin sulfate C (CS) and
chitosan (CHI), have been investigated with the focuses on (1) evaluation as sustained drug release
carriers, (2) evaluation as cell scaffolds, and (3) development of novel film preparation processes.
Re?arding (1), results proved that the CS/CHI films possessed abilities to load and to release dye
molecules such as methylene blue and proteins such as bovine serum albumin. The release profiles were
affected by structure of the drug model and media pH. As for (2), the cultures of fibroblast on the films
were succeeded but the cell proliferation was suppressed. Regarding (3), the roll press techniques
successfully obtained CS/CHI films having larger sizes. The film showed mechanical anisotropy along the
rolling directions, which was not observed for the films obtained using hot press techniques.




Funct. Mater. 2009

H25

22550155

CHI

Takeoka Adv.
nm
H21
C H22—H24
cs /

H26

H27

H25

H26

H27

H25

H26

H27

H25

CS/CHI

30% 10%

CS/CHI

BSA

60%



H26

H27

H25

H26

H27
CHI

H25

H26

pH

CS/CHI

BSA

CS/CHI
) BSA

CS/CHI

NIH3T3

CS/CHI NIH3T3

CS
NIH3T3

CS/CHI

D

2)

3)

4)

5)

20u m

H27 CS/CHI

@

Ul (1) — (3) ofHEA LS,

5
Mineo  Hashizume,” Yu Murata,
Kazutoshi lijima, Tomonori Shibata,
Drug Loading and Release Behaviors of

Freestanding Polysaccharide
Composite Films. Polym. J., 2016,
48(4), 545-550. . Dol:
10.1038/pj -2015.126

Mineo Hashizume,” Masafumi Ohashi,
Hironobu Kobayashi, Yuna Tsuji,
Kazutoshi  lijima, Free-standing
Polysaccharide Composite  Films:

Improved Preparation and Physical
Properties. Colloids Surf., A 2015,
483, 18-24. . Dol:
10.1016/j .colsurfa.2015.07.033

Kazutoshi lijima, Mineo Hashizume,”
Application of Polysaccharides as

Structural Materials. Trends
Glycosci . Glycotechnol . 2015,
27(155), 67-79. . DoI:

10.4052/tigg.1419.1
Mineo Hashizume,” Tatsuya Nishikawa,

Preparation of
Polysaccharide-Apatite Hybrid
Microtubes Using Layer-by-Layer
Assembly and Biomimetic

Mineralization Process. J. Nanosci.
Nanotechnol . 2014, 14(4), 3209-3215.
. DOI: 10.1166/jnn.2014.8582

*
’

, 2014, 71(1), 11-16.
. DOI: 10.1295/koron.71.11



D

2)

3)

4)

5)

6)

7

8)

9)

10)

57
26
2016 7 28
- 26
2016 7 28
/
45
2016
7 25
(@]
28
2016 6
10
/
65
2016 5 27
/
65
2016 5 26
65
2016 5 25
- 65
2016 5 25
(@]
38
2016 5 10

11)

12)

13)

14)

15)

16)

17)

18)

19)

96

2006 3 25
2016
2016 1 22
/

25 /
TWIns

2006 1 8

/

25 /
TWIns

2006 1 8

Yuna TSUJI, Kazutoshi 11JIMA, Atsushi
KAKIMOTO, Rie NINOMIYA, Takuya 1YODA,
Fumio FUKAI, and Mineo HASHIZUME,
Evaluation of proliferation of
fibroblasts on chondroitin
sulfate/chitosan composite films
prepared by hot press techniques, The
International Chemical Congress of
Pacific Basin Societies (Pacifichem
2015), Honolulu, Hawaii, USA, on
December 18, 2015.

Shun OHYAMA, Kazutoshi 11JIMA, Kazuya
YUYAMA, and  Mineo  HASHIZUME,
Molphology control of polysaccharide
composite hollow fibers using
microfluidic techniques, The
International Chemical Congress of
Pacific Basin Societies (Pacifichem

2015), Honolulu, Hawaii, USA, on
December 16, 2015.
25 MRS
2015 12 9
25 MRS
2015 12 9
64
2015 9 16



20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

64

2015 9 16
64
2015 9 15
- 44
2015 7
27
o_
27
2015 6 11
64
2015 5 28
- 64
2015 5 27
37
2015 5 14
95
2015 3 28
95
2015 3 27
95
2015 3 27

30)

31)

32)

33)

34)

35)

36)

37)

24 MRS
2014 12
12
Kazutosi 11JIMA, Yuna TSUJI, Atsuhi
KAKIMOTO, Rie NINOMIYA, Takuya 1YODA,
Fumio FUKAI, and Mineo HASHIZUME
Behavior of Fibroblast and Tumor

Cells on Chondroitin  Sulfate
C/Chitosan Composite Films 24
MRS
2014 12 12

Kazutosi I1JIMA, Yuna TSUJI, Atsuhi
KAKIMOTO, Rie NINOMIYA, Takuya 1YODA,
Fumio FUKAI, and Mineo HASHIZUME,
Interaction of Fibroblast with
Polysaccharide  Composite Films
Obtained by Hot-Press Technique, The
10th International Polymer
Conference (1PC2014), EPOCAL TSUKUBA,
Tsukuba, Japan, December 5, 2014.

Keisuke KAWAGUCHI, Kazutosi I11JIMA,
and Mineo HASHIZUME, Evaluation of
Degradation Behavior of
Polysaccharide  Composite Films
Coated by Inorganic Substances, The
10th International Polymer
Conference (1PC2014), EPOCAL TSUKUBA,
Tsukuba, Japan, December 5, 2014.

NIH3T3
4 CSJ
2014
2014 10 15
63
2014 9 25
8
2014 9 11
Shun OHYAMA, Kazuya YUYAMA, Kazutosi
11JIMA, and Mineo  HASHIZUME,
Incorporation of Proteins into

Polysaccharide Composite Microfibers
Prepared Using Microfluidic
Technique, The IUMRS International
Conference in Asia 2014 (IUMRS-ICA
2014), Fukuoka University, Fukuoka,
Japan, August 26, 2014.



38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

43

2014 7 28
24
7 24
63
2014 5 30
63
2014 5 28
63
2014
28
36
2014
2014
2014 1 28
2014
2014 1
23 MRS
2013 12 10

5

2014

5

13

28

Mineo HASHIZUME Polysaccharide

Composite Films as Eco-Friendly
Structural Materials 2013 EMN Fall

Meeitng, Orlando, Florida,
December 9, 2013.

USA,

Kazutoshi 11JIMA and Mineo HASHIZUME

Material Properties of Films and
Fibers Made of Chondroitin

Sulfate/Chitosan Complexes

64

2013 9 18
48)
/
62
2013 9 13
49)
DDS
62
2013 9 13
50) _
62
2013 9
12
51)
/
62
2013 9 12
52)
62
2013 9 11
53)
42
2013 7 29
54)
62
2013 5 30
55)
62
2013 5 29
56)
62
2013 5 29
57)
35
2013 5
20

http://ww._ci -kagu.tus.ac. jp/lab/hyb-ch
eml/

o
HASHIZUME, Mineo



