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Thin films (nanosheets) of tens nanometer thickness from medical polymers
has been paid attention as an innovative medical material "nano-adhesive plaster"” which can be
adhered on the various surfaces of living body. This study aims to establish the fabrication process

of multilayered nanosheets where drug micro/nano-crystals or nanodiscs are inserted between a
barrier layer and a release layer. The drug permeability of various medical polymers was clarified
by using fluorescent model drugs, and its control method was established by using penetrated phase
separation. Furthermore, the multilayered nanosheets embedding antibiotic AgSD micro-crystals were
prepared and showed significantly higher curing rate of infected partial-thickness burn injury in
model mice.



(
[1]
IPN  [3]
[6]
[71

)y 108

[4] [5]

nm

100

[8]

[2]

[°]

[10]

nm

)

in vitro, in vivo



25

25

100

26

27
)

invitro, invivo

100u

in vitro, in vivo
26

invitro(

in vivo

LbL

26

(



27

(
( )
(bFGF)
(Ala) (
)
invitro
(bFGF ) in vivo
)
27
PDLLA PLGA
(PBS)
PLGA  PDLLA
B PCL PLGA PDLLA
PLGA PDLLA
PCL 1/2 1/6
Tg
PCL  PDDLA

[11]
Tg
Tg
bFGF/Ala
PLLA
3
bFGF
( )
3
< >
11 3020428 , [2] , JACS,
2004,126,3708-3709, [3] , Nat Mater,
2006,5,494-501, [4] Adv Mater,

2007,19,3549-3553, [5] Adv Mater,
2009,21,4388-4392, [6] Adv Funct Mater,
2010,19,2560-2568,[7] Kim et al, Science,
2011,333,838, [8]Surg, 2010,148,48-58, [9]
Biomater, 2010,31,6289-6278, [10]Macromol,
2012,45 4315-432, [11]Macromol, 2013, 46,
395-402.



. Hong Zhang, Mao Fujii, Yousuke Okamura,
Li Zhang, Shinji Takeoka,
“Massive-Fabrication of Polymer Microdiscs
by Phase Separation and Freestanding
Process”, ACS Applied Materials &
Interfaces, 8§, in press, (2016) DOI:
10.1021/acsami.6b03788.

. Akihiro Udagawa, Toshinori Fujie, Yuko
Kawamoto, Akihiro Saito, Shinji Takeoka,
Toru Asahi, “Interfacial Effects on the
Crystallization and Surface Properties of
Poly(l-lactic acid) Ultrathin Films, Polymer
Journal, 48, 157-161 (2016)
DOI:10.1038/pj.2015.95.

. Yosuke Okamura, Yu Nagase, Shinji Takeoka,
“Patchwork  Coating  of  Fragmented
Ultra-Thin Films and Their Biomedical
Applications in  Burn  Therapy and
Antithrombotic  Coating”, Materials, 8§,
7604-7614 (2015). DOI:10.3390/ma8115404
. Keisuke Ito, Akihiro Saito, Toshinori Fujie,
Hiromi Miyazaki, Manabu Kinoshita, Daizoh
Saito, Shinya Ohtsubo, Shinji Takeoka,
“Development of a Ubiquitous Transferrable
Silver-Nanoparticle-Loaded Polymer
Nanosheet as an Antimicrobial Coating”,
Journal of Biomedical Materials Research
—Part B Applied Biomaterials, 104, 585-593
(2016) DOI:10.1002/jbm.b.33429.

. Keisuke Ito, Akihiro Saito, Toshinori Fujie,
Keisuke Nishiwaki, Hiromi Miyazaki,
Manabu Kinoshita, Shinya Ohtsubo, Shinji
Takeoka, “Sustainable Antimicrobial Effect of
Silver Sulfadiazine-loaded Nanosheets on

Infection in a Mouse Model of
Partial-thickness ~ Burn  Injury”, Acta
Biomaterialia, 24, 87-95 (2015)

DOI:10.1016/j.actbio.2015.05.035.

Keisuke Nishiwaki, Toshinori Fujie, Shinji
Takeoka,”Formulation Design of Polymer
Nanosheets for Controlled Release”, 10™
World Biomaterials Congress, 2016 5
20 Montreal(Canada).

32 2016 3
19
Shinji Takeoka, Fabrication of Drug-loaded
Polymer Thin Films (Nanosheets) for
Biomedical = Applications, The 2015
International Chemical Congress of Pacific
Basin Societies (PACIFICHEM 2015) (
2015 12 17 Hawaii USA

10.

11.

12.

13.

14.

15.

37

2015 11 9
10
2015 11 5
- 64
2015 9 15
64
2015 5 27
- 95
2015 3 29
2015 3 25
2015 2 18
10
2015 1 29
Shinji Takeoka, Fabrication of
Antibiotics-loaded Nanosheets and

Evaluation as a Novel Drug Releasing

Material, International Symposium on
Nano-Biomaterials and Regenerative
Medicine ( ) 2014 10 9

63 2014 9 24

Shinji Takeoka, “Fabrication of Drug-loaded
Nanosheet and in vivo Evaluation”, 1%
International ~ Conference on  ‘Three
Dimensional Development of Lab-exchange
Type Biomedical Science Research
Consortium’2014 2014 9 12

Shinji Takeoka, “Fabrication of Functional
Polymer Nanosheets for Biomedical
Applications”, 2™ International Symposium
on Polymer Ecomaterials (PEM 2014)( )
2014 8 23



16

. Shinji Takeoka,”Biomolecular Assembling

Science

Contribute
Nanomedicine and Biosciences”, Changchun
Seminar, Changchun Institute of Applied
Chemistry, Chinese Academy of Science(

17.

18

2014

and
to the

8

19

2014

Nanomaterials Which
Development  of

2

9
8 28

. Shoichiro Suzuki,Toshinori Fujie, Zhang
Shinji Takeoka,”Fabrication and
Evaluation of Free-standing Macroporous
Poly(L-lactic acid) Nanosheets”, 248" ACS

Hong,

19.

20.

21.

22.

23.

24.

25.

26.

27.

National Meeting, 2014 8 10
USA
35 2013
11 25
35 2013
11 25
2013 11 15
62 2013 9
12
? 7  QCM
2013 8 28
43
2013 12
2013 6 18
CaAlg
62 2013
5 31
24
2013 5

21

o
11
2015-96305
2015 5 11
2013-241544
2013 11 22
o 0

http://www.takeoka.biomed.sci.waseda.ac.jp

https://waseda.pure.elsevier.com/en/persons/shinj
i-takeoka

(0
TAKEOKA, Shinji

20222094



