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Development of a catheter with high durability and gas barrier properties 

- Improvement of abrasion resistance and gas barrier properties with polyurethane/POSS composites - 
 

Shuichi ASAKURA 
 

3 Polyhedral Oligomeric Silsesquioxane ; POSS POSS
POSS

POSS

4 POSS 200 g

75 %  
 

 

 

ATM

 

3
Polyhedral Oligomeric Silsesquioxane ; 

POSS
 

 
 

10 g
THF  190 g 24

5 
wt% 5 wt%

5 g 0.25 g 90 mmΦ

72 8

80 5 80
12 THF

60
3

80 18
 

POSS
 

80
POSS POSS MA2310; 

3 ml 3
POSS MA2310 POSS

UV
UV 400 W

H-400P 100 mm 180
365 nm

250 nm ~ 400 nm



  No.8(2014)

 9  

UV 2.1 60 3
80  

/POSS  
5 g POSS 

MA2310 100 μl 40 % 1 ml
4

10 80
100 mm

180 60 3
80 

 
 

15 mm × 30 mm
TYPE38

10 Φ 50 g 100 g
200 g 10 mm/sec 20 mm 900

3600  
(SEM; 

JXA-8600S  

GTR
35 

98.5 cmHg 10 3
 

 
 

 
1 50 200 g

X
(s) Y (N)
50 g
100 g 200 g 3000 1600

32 μm
80

5 g
52 μm

2 1
50 g 2000 500

1.0 N
SEM

3(a) 100 g
3(b) SEM 50 g

200 g

 
POSS MA2310

4
50 g 100 g 200 g

SEM 5
POSS MA2310 UV

380 μm

1 (a): 50 g
(b): 100 g (c): 200 g

(a)

(b)

(c)

2 2
(a): 50 g (b): 100 g (c): 200 g

(a)

(b)

(c)



 No.8(2014) 

 10  

 
POSS MA2310 100 μl

6 2
200 g

7 SEM
POSS MA2310 UV

POSS MA2310 1 ml
8

SEM 200 g
9  

7 POSS MA2310
POSS MA2310

40% 4
POSS MA2310 UV 10 mm

5 POSS MA2310
SEM

(a): 50 g (b): 100 g (c): 200 g

(a) (b)

(c)

4 POSS MA2310
(a): 50 g (b): 100 g (c): 200 g

(a)

(b)

(c)

3 2
SEM (a): 50 g (b): 100 g

(a) (b)

7 POSS MA2310 100 μl
SEM (a): 50 g (b): 100 g

(a) (b)

6 POSS MA2310 100 μl

(a): 50 g (b): 100 g (c): 200 g

(a)

(b)

(c)



  No.8(2014)

 11  

180 UV

POSS MA2310
10

 
 

1 (cc
cm/cm2 sec cmHg)

POSS MA2310

POSS MA2310

100 μl
46 % 1 ml

75 % POSS 

MA2310
POSS MA2310

 

1 4

4.72E-10
POSS 1.52E-11
POSS 100μl 2.55E-10
POSS 1ml 1.19E-10  
 

 

POSS -
POSS MA2310

POSS MA2310

4 POSS MA2310
SEM

75 % POSS MA2310 UV
UV

 
 

Abstract 
POSS (Polyhedral Oligomeric Silsesquioxane) coated 

polyurethane (PU) and PU/ POSS composites were 
prepared by solution cast and UV-cured methods.  Then, 
the properties of abrasion resistance and oxygen gas barrier 
were investigated for the obtained films.  The test results 
indicated that the abrasion resistance of PU covered with 
POSS (POSS MA2310) was slightly improved compared to 
the pure PU film.  Furthermore, the oxygen transmission 
rate (OTR) of the POSS MA2310 covered film was 
decreased by up to one order of magnitude.  However, 
since the POSS MA2310 layer was so rigid, the flexibility 
of PU was lost.  On the other hand, the composite films 
with PU and POSS MA2310 maintained the flexibility and 
showed good abrasion resistance.  Furthermore, abrasion 
track after the test was not observed by scanning electron 
microscope.  OTR was also reduced by 75 % compared to 
the pure PU film. 
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