221

J. Biomed. Eng. Res.
Vol. 20, No. 2, 221-229, 1999

A&
(19994 19

=
o
=
o
i
—
2
lo
ot
o 1ok
=
>

Development of U-shaped Arterialvenous Shunt
Using Porous Polyurethane

J.S. Jeong, H.C. Kim, K.S. Park, JW. Chot and B.G. Min

dDepartment of Biomedical Engineering, College of Medicine, Seoul National University
( Received January 20, 1999, Accepted March 18, 1999)

2 dingd JdF dHe Az AT M2 Jed dete A7 Axtye 2elsld BE a4 S 2Hs o ) B
A4S vlastelnh. S /vl 8o wEgel ¥ thgyd Fol WHH nEa fde) Wze] g2 o] WAL ol gt ni Lo Frol Wz
HEE 2Efse] T @ AES Asdh 1A 9 ¥5U) FAUFE 21 YAEET) 4252 A B AN G B34S
Ad e & T A A HeR O3de 2PN ARY A B BB 28 4 98¢ ¢ 5 A ¥ 58 24
sto] & Folghe WHE olgatd, ndE BES AHREY JEE ©BEY) oYY 79@ FAY UAE 477 9T FBe s 5
Asith. My e =72 749 A4S AUH dats B4 JF 2Be A2T £ ANk e5g 2Use 18R vtk gEAS B
gz 71Ed UdR 7l A8 g DA HRste] e R s )5S B £ UE F2F V62 ]88 £ AL Aot

FAlol 1 vy, Sxo e FHol, HE oA, AT B

Abstract : A new technique for the preparation of porous polyurethane vascular prostheses was investigated. Synthetic vascular grafts
with porous wall have been widely proposed, claiming that strength, suture retention, kink resistance, and other handling properties are
improved over those with nonporous solid wall. Related to these facts, the control of pores and compliance match have been very impor-
tant and interesting issues. Two kinds of polymer sheets were compared. One was the porous PU-sheet made at room temperature by the
solvent/non-solvent exchange. And the other was the porous PU-sheet fabricated by thermal phase transition and solvent/non-solvent ex-
change in the thermal controlled bath. According to the result of the above experiments, polyurethane solution was injected into & mold
designed for U-type graft. After freezing at low temperature, solvent was dissolved out with alcohol at < 0 and water at room tem-
perature to form porous vessels. The average pore size and pore occupation were easily changed by changing polyurethane concentration
and freezing rate. This technique can give a proper pore size for tissue ingrowth, and suitable compliances for matching with arteries and
veins. In addition, the fabrication of more complicated shaped vessels such as the U-type vascular grafts is easily controlled by using a
mold. This method might give a desired compliant graft for artificial implantation with the commercially available medical polymers.
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Fig. 1. U-type mold(combined) for fabrication of porous vessels
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Fig. 2. Temperature change vs time in HETO* Thermostat

< 34

ol o

=

shz 2t (mandrel) 99l
4 AITH[15]. 22 o
s 34o] We me WA
oich. Nakayama and Matsudat excimer laser ab-
lation technique o] &3to] thaAle] a8A olF &L A|x
itk e ERA R e o}%—a—}oq o
wrt ohet 1) A71E
9513}[8.9]- a8y, ol @
Bl o] Fosiy =z
(compliance) ZAd| olg o

F—*Eﬂ Ol 2 A O}E%L

o

I

=

o
o
vl
=
FA —E

il
=)

Mg L
o 1o
oo

i
[¥ o3 ot of

lo
et
i~
k4
re,
.

o
rir
Lo

ol

o
2!

S
é
T
ofN
E
E

1.8 2

Zz) 2 e (Polyurethane; PU) 7#%d2] Pellethane® 2363-
80AE(PU pellets; DOW Chemicals Co., US.A)E A}&314
21]9l  N,N-Dimethylacetamide(DMAc)+= Shinyo Ltd.
Japand| A 7latanh 25 24 & 9938 AulE HETO® ther-

1’



£ . .c;-c,n.--’;-
975215 18KY X1.08K  30un

TAY eHe A 223

30un

33 3. DEX Ao FARXIS0|Z AR x 1000, 10wt/v%, 25TC) (a)&B (b)stH (o)t
)

Fig. 3. SEM photographs( x 1000) of the polymer sheet{10wt/v%, 25°C
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Fig. 4. SEM photographs( x 1000) of the polymer sheet(10wt/v%, -45°C) (a)upside (b)downside (c)cross-section
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Table 1. Pore dependence on Polymer concentration(25 );All
samples were prepared at room temperature
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16 5-27 10-16 <5
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Table 2. Pore dependence on Polymer concentration(-45T ); Al
samples were prepared at room temperature
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16 2.5-17 3-4 5-10
ujFsled Al J)E3e B A2 Ade #Esd

1. Polyurethane A[® 2]

O‘Oﬂ/ﬂ Aue 2714 29
.2 and 0.26m thermostats°ﬂ
ol Aoz ey
AAggol F2
7} 10% o, AJHe]
ZAAREN A AR By
A 7Y FEAAR %*}ﬂ
Itk 71Ee 54 Al A
th 7129 =7 2 BEXE 85 46}04
A A2 (BiPS®, Biomedlab, Korea)$}
(Scion Corporation, U.S.A.) & Alg-3]

5
ST °*‘
2

:cl>1=:,
lo
it
o
oS
@)
=~
o 3

5

-0,

o,

r i

K :{m rir
o,
1o,
o

A
>

T

oo ¥0 R orr

f‘E TQ‘ [‘10 JP)'

fo
B

ofo
12
i o 12

=
2
ofl

S
o
14
i)
o
B
©
e
Mg
30, Mo

i
2

5 dm
T ox
32 o

> oot N rﬂm;ﬁ-{n
o
)
e,

2 L r

N
3
of
0%

=]
A

m o

o

Scion Image X271
B39
*‘201]*1 Az AlE

do) FE7 ST E

& oyt 71% 27194

5% 37k ABS

Holx ¢4 gz}

g 24 ebdd

|



225

vl

Q

&+
o2 e

T Z7) W7 Ha
& 371% 2A vy 7t

7]
s

o]
o
o)

3L

A
[6)

A
i 7]

3]

%
il

o}

Ehes
Ao

i

il

st

I

Al

E:

1

L 3% YSH(-5C) ()

(b)
|

~93

2.5

oA Ko

“

.

]

gl

I

.Sﬁum

s Ryt

EV -
g Al

=2

o] AFEI( x500, 14wt/v%)
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Table 3. Pore Distribution of U-type graft(14wt/v%, -45C);Al
samples were prepared at -45C
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Table 4. Modulus and Compliances of porous sheets

aEA & wEda FEGe|da EBEHa HEYe|dx

FE 25C -45C

10 0.013 79.848 0.009 114.747
+0.003 +14.633 +0.001 +16.703

12 0.015 65.259 0.013 75.547
+0.001 +5.622 +0.001 +3.280

14 0.022 45.228 0.026 40.946
+0.001 +1.663 +0.009 +14.432

16 0.025 39.792 0.017 59.225

+0.001 +1.863 +0.003 +9.714
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