
 

 

 
  

 
 
 
 

 
 
 
 
 
 
 

 
 

Development of Polymer Nanosheet  
for Wound Dressing Materials  

 
 

 
 
 
 
 

 
 

Akihiro 
 

SAITO 
 

 
 

 
 

 
 
 
 
 
 

2013 5  
 
 
 



  
  

 

”

”

Q u a l i t y  o f  l i f e  ( Q O L )  

”

”

i n  v i t r o i n  v i v o

i n  v i t r o i n  v i v o

 

6 1 2

( )

3 5 2

” ”

3

4 5

5 ( )

5

6

 

1

 

2



  
  

 

( P o l y  ( l a c t i c  a c i d ) ;  

P L A )

( L a y e r - b y - L a y e r ;  L b L )

1 0 0 n m

1 0 0 n m

3

 

3 i n  v i t r o

i n  v i v o

7 5 n m L b L i n  v i t r o

7  m m 1 c m

2 0  m m H g

i n  

v i v o 7  m m

3 3 % ( n = 6 )

2 1 1 2 1 3

1 C T

 

4 P L A

P L A P L A

1 0 0 . 2 4 m m 2

P L A

i n  v i t r o i n  v i v o I I

3



  
  

 

6 S E M

3

 

5 ( T C )

L b L T C

3

T C

6 i n  v i t r o T C

i n  v i v o

I I I I I I

T C

T C

7

4 4 0 % T C

1 1 0 0 % T C 3

T C

 

6

 



  

 

1. 
 
 

 
 

2. 
 
 
 

3. 
 
 

 
4. 
 
 
 

5. 
 
 
 

6. 
 
 
 

7. 
 

 
 

8. 
 
 
 
 

9. 
 
 
 

2.  
1. 
 

2. 

 
Hagisawa K*, Saito A*, Kinoshita M, Fujie T, Otani N, Shono S, Park, S YK. Takeoka S 
(*equority contributed) “Effective control of massive venous bleeding by “multi-overlapping 
therapy” using polysaccharide nanosheets in a rabbit inferior vena cava injury model” J. Vasc. 
Surg.: Venous Lym. Dis., 1, 289, (2013) 
 
Fujie, T, Kawamoto, Y, Haniuda, H, Saito, A, Kabata, K, Honda, Y, Ohmori, E, Asahi, T, 
Takeoka, S “Selective Molecular Permeability Induced by Glass Transition Dynamics of 
Semicrystalline Polymer Ultrathin Filmsz2 Macromolecules, 2013, 46, 395-402. 
 
Aoki S, Kinoshita M, Miyazaki H, Saito A, Fujie T, Iwaya K, Takeoka S, Saitoh D. “Application 
of poly-L-lactic Acid nanosheet as a material for wound dressing” Plast. Reconstr. Surg., 2013, 
131, 236-240. 
 
Otani N, Kinoshita M, Fujie T, Saito A, Takeoka S, Saitoh D, Hagisawa K, Nawashiro H, Shima 
K “Novel therapeutic use of polysaccharide nanosheets for arachnoid plasty and enhancement of 
venous tensile strength in rat microneurosurgery” J. Clin. Neurosci., 2013, 20, 301-305. 
 
Okamura Y, Kabata K, Kinoshita M, Miyazaki H, Saito A, Fujie T, Ohtsubo S, Saitoh D, 
Takeoka S “Fragmentation of Poly(lactic acid) Nanosheets and Patchwork Treatment for Burn 
Wounds” Adv. Mater., 2013, 25, 545-551. 
 
Miyazaki H, Kinoshita M, Saito A, Fujie T, Kabata K, Hara E, Ono S, Takeoka S, Saitoh D “An 
ultrathin poly(L-lactic acid) nanosheet as a burn wound dressing for protection against bacterial 
infection.” Wound Repair Regen., 2012 20, 573-579. 
 
Saito A, Miyazaki H, Fujie T, Kinoshita M, Ohtsubo S, Saitoh D, Takeoka S, “Therapeutic 
efficacy of an antibiotic-loaded nanosheet in a murine burn-wound infection model.” Acta 
Biomater., 2012, 8, 2932-2940. 
 
Fujino K, Kinoshita M, Saito A, Yano H, Nishikawa K, Fujie T, Iwaya K, Kakihara 
M, Takeoka S, Saitoh D, Tanaka Y “Novel technique of overlaying a poly-l-lactic acid nanosheet 
for adhesion prophylaxis and fixation of intraperitoneal onlay polypropylene mesh in a rabbit 
model.” Surg. Endosc., 2011, 25, 3428-3436. 
 
Taccola S, Desii A, Pensabene V, Fujie T, Saito A, Takeoka S, Dario P, Menciassi A, Mattoli V, 
Free-Standing Poly(l-lactic acid) Nanofilms Loaded with Superparamagnetic Nanoparticles.” 
Langmuir, 2011, 27, 5589-5595 
 

,  “ ” , 2011, 11, 24-28. 
 

, ,  “ ” , 2010, 
48, 211-219. 



  

 

 
3.  

 
1. 
 
 
 

2. 
 
 
 

3. 
 
 

4. 
 
 
 

5. 
 
 
 

6. 
 
 
 

7. 
 
 
 

8. 
 
 
 
 
 
 

1. 
 
 
 

2. 
 
 
 

3. 
 

 
 
A.  
Saito A, Miyazaki H, Fujie T, Ohtsubo S, Kinoshita M, Saitoh D, Takeoka S “Evaluation of 
Therapeutic Efficiency of Antibiotic-Loaded Nanosheet in a Murine Burn-Wound Infection 
Model” 2nd International Conference on Biomaterials Science in Tsukuba, Tsukuba, 2013.3 
 
Saito A, Miyazaki H, Fujie T, Ohtsubo S, Kinoshita M, Saitoh D, Takeoka S “Therapuitic effects 
of tetracycline-loaded nanosheet for a deep burn-wound infection model” 243rd ACS National 
Meeting, San Diego, USA, 2012.3 
 
Saito A, Takeoka S “Antibacterial efficiency of silver nanoparticle-loaded nanosheet” Japan-India 
Joint Workshop on Biomedical Research”, Tokyo, 2012.2 
 
Saito A, Takeoka S “Antibacterial effciency of silver nanoparticle loaded nanosheet” 
German-Japanese Joint Symopsium for Diamond Researchers on Sustainable Life Science 
Innovation and Biomedical Research, Bonn, German, 2011.12 
 
Saito A, Fujie T, Miyazaki H, Kinoshita M, Saitoh D, Takeoka S “Fabrication and evaluation of 
silver-nanoparticle loaded nanosheet” The 6th Global COE international Symposium, Tokyo, 
2011.12 
 
Saito A, Fujie T, Miyazaki H, Kinoshita M, Saitoh D, Takeoka S “Fabrication and evaluation of 
silver-nanoparticle loaded nanosheet” The 3rd NIMS-Waseda International Symposium, 
Tokyo, 2011.11 
 
Saito A, Miyazaki H, Fujie T, Kinoshita M, Saitoh D,  Takeoka S “Antimicrobial Effects of 
Tetracycline Loaded Nanosheets for Deep Burn Infectious Model Mice” 5th GCOE International 
Symposium, Tokyo, 2011.1 
 
Saito A, Miyazaki H, Fujie T, Kinoshita M, Saitoh D, Takeoka S “Antimicrobial Effects of 
Tetracycline Loaded Nanosheets for Deep Burn Infectious Model Mice” 2nd 
NIMS(MANA)-Waseda International Symposium, Tsukuba, 2010.12 
 

7  15   
 
B.  

 ,   ” ” 
, , 2013.1 

 
 ,  ,  ,  ,  ,  ,   “

” 
2013, , 2012.11 
 
Saito A, Ito K, Fujie T, Takeoka S “Antimicrobial efficiency of silver nanoparticle-loaded 
nanosheet” 61 , , 2012.9  



  

 

 
 ,  ,  ,  ,  ,   “

III ” 112 , 
, 2012.4 

 
, , , , ,  “

III ” 60 , 
, 2011.5 

 
, , , , ,  “ III

” 32 , , 
2010.11 

 
 


