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Abstract : Interpenetrating polymer networks(IPNs) of hydrophilic polyurethane(PU) and hydropho-
bic polystyrene(PS) were prepared by simultaneous polymerization method. The hydrophilicity of
IPNs was controlled by varying the PU composition. The surface morphology of these samples was
observed with scanning electron microscope(SEM), and the wettability of the surfaces was evaluated
by the contact angle measurement. The blood compatibility was estimated by in vitro platelet
adhesion test and ex vivo rabbit A-A shunt test. The surface morphology of PU/PS IPNs exhlblted
microphase-separated structures which have the dispersed PS domains in the continuous PU matrix.

In the case of the PU and PS homopolymers, significant degree of platelet adhesion and aggregation
was observed. However, the platelet adhesion and deformation was suppressed on the surfaces of
PU/PS IPNs. In the rabbit A-A shunt test, antithrombogenicity was assessed with the occlusion time
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measurement. The occlusion time of the IPN containing 60wt% of PU was 100min. This value was
twice longer than that of the PU control(50min), indicating the enhanced blood compatibility. From
these results, it was concluded that the hydrophilic-hydrophobic IPN of the microphase-separated st-

ructure shows promising antithrombogenic activities by suppressing adhesion and activation of plate-

lets.
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Table 1. Surface and Interfacial Energies for Various IPNs at 25C

Sarple Swelling 0, 02 " o y ia

ratio( %) (deg) (deg) ' 2 ’“
10080 130 372 34+ 2 19.5 41.3 60.8 1.03
U75525 110 41E3 39+ 3 18.2 39.5 57.7 1.64
U60540 100 50+ 4 40+ 5 17.1 39.9 57.0 1.76
U50S50 72 56+ 3 46+ 3 21.1 32.8 53.9 3.78
U20S80 21 65+ 3 a3 20.0 279 47.9 6.59
U0S100 0 98+ 1 76+ 1 24.7 13.8 38,5 21.08

0, . contact angle of octane-water-sample
0. : contact angle of air-water-sample

Y.=v+y.", water-equilibrated surface energy(ergs/cm?)

v.! ! dispersive component, y,° . polar component

Yo - sample-water interfacial energy(ergs/cm?®)
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Fig. 1. SEM micrographs of PU/PS IPNs synthesized with varying PS composition. (a) U75525, (b) U60S40,

(¢) U50S50, (d) U20S80.
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Table 2. Degree of Platelet Adhesion on the Surface
of IPNs

No. of platelets* Deg. of platelet

RAniple (x10%/u) adhesion( %)
U100S0 1735 8h7E2
U75525 210+ 11 219+4
U60S40 201+ 7 253+5
V50850 200+ 17 25.6+ 6
U205S80 181+ 15 327t 6
U0S100 170+ 7 36.8+3
Glass 170+ 5 36.8+2

* No. of platelets after 10 hr at 37C without the sam-
ple =269 10%/ue
*Mean +S. D. (n=3)
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Fig. 2. Degree of platelet adhesion on the surface of
PU/PS IPNs with varying PS composition.
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Fig. 3. SEM micrographs of platelets adhered to the surface. (a) Glass, (b) U100S0, (¢) U0S100.
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Fig. 4. SEM micrographs of platelets adhered to the surface. (a) U75825, (b) U60S40, (¢) U50S50, (d) U20580.
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(b)
Fig. 5. SEM micrographs for inner surface of U60S40

IPN tube after occlusion. (a) inlet and outlet section,
(b) middle section.
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Table 3. Ex vivo A-A Shunt Occlusion Time

Sample Occlusion time*(min)
PS** 26+ 0
PEOQ** 38+ 13
Biomer** 45+ 7
PU control 50+ 5
60540 100+ 15
*Meant S. D. (n=3).
** From ref. 5.
AEeFE7F e A4 2 254 AET 71
= ARRT 838l o $4EE o T Ao

ot Waw WHAYH F GAska Utk
2 £

B d7dAMe 354 et
ZEHE 712e2 3k IPNe| dAAgzA e 7}
doll thste] aAsAch

1. A39A FAE ZE IPN% &l o
oA AEETEE 7R ey AFY-4a5y
Hnle] sl 2|k /’;}(domam)A 227t =
=ik

2. PU/PS IPNej|A PU A&o] S71d+S &
g Baus Sslal ko] AdeluvRe 7t
stk

3. 2y 4 A-A shunt 243 Z3} £
3 Zeleden EexEA ZHdAAMs 4%
A% 9 wgo] =4 Uehd we)] PU/PS IPNo]

254 &4

A=
[=]

oox ok

o

2

B

He ool #x8 gaskdh.

4 ARACE A5g-a5n vlH AR TR
4E NS 4@ D44, A4 HAR 28
Yoy A% RS B 5 QJonz o gL 127}
Bol Mol Stk T AY Avksh s

a9t} wehr] IPNL o] & A -2 vlA
ATz e g A3 nEAAE A
7]esle]ekar Al zhEc,

rot
[

527



NgA - B

L55(o3

2 5t

i

M

. S. W. Kim, R. G. Lee, H. Oster, D. Coleman, J. D.
Andrade, D. J. Lentz, and D. Olsen, Trans. Amer.
Soc. Artif. Int. Organs, 2, 449 (1974).

. 'T. Okano, S. Nishiyama, . Shinohara, T. Akaike,
Y. Sakurai, K. Kataoka, and T. Tsuruta, /. Biomed.
Mater. Res., 15, 393 (1981).

. M. Shimula, M. Miyahara, H. Tahara, . Shinohara,
T. Okano, K. Kataoka, and Y. Sakurai, Polym. J,
15, 9,649 (1983).

_T. Okano, M. Uruno, N. Sugiyama, M. Shimada, L.
Shinohara, K. Kataoka, and Y. Sakurai, J. Biomed.
Maler. Res., 20, 1035 (1986).

. D. W. Grainger, C. Nojiri, T. Okano, and S. W.
Kim, J. Biomed. Mater. Res., 23, 979 (1989).

C.S. Cho, S. C Song, S. U. Kim, D. W. Ryang, Y.
K. Sung, and K. Y. Kim, J. of KOSOMBE, 8, 2,199
(1987).

.~ T. Okano, S. Nishiyama, L. Shinohara, T. Akaike,
and Y. Sakurai, Polym. ], 10, 223 (1978).

528

LR E

8.

10.

1.

12

13.

14.

15.

L]

]

P. N. Swayer, C. Burrowes, J. Ogoniak, A O.
Smith, and S. A. Wesolowski, Trans. Amer. Soc.
Artif Int. Organs, 10, 316 (1964).

. C. Najiri, T. Okano, D. Grainger, K. D. Park, S.

Nakahama, K. Suzuki, and S. W. Kim, Trans.
Amer. Soc. Artif. Int. Organs, 33, 596 (1987).

L. H. Spering, “Interpenetrating Polymer Netwo-
rks and Related Materials”, Plenum Press, New
York, 1981.

J. H. Lee and S. C. Kim, Macromolecules, 19, 644
(1986).

R. W. Pekala, M. Rudoltz, E. R. Lang, E. W. Mer-
rill, J. Lindon, L. Kushner, G. McManama, and E.
W. Salzman, Biomaterials, 7, 372 (1986).

E. ]. Malec and D. J. David, “Analytical Chemistry
of Polyurethanes”, ed. by D. J. David, H. B. Stan-
ley, P. 87, Wiley, New York, 1969.

]. D. Andrade, S. M. Ma, F. N. king, and D. E.
Gregonis, J. Colloid Interface Sei., 72, 3,488 (1979).
D. K. Han, S. Y. Jeong, and Y. H. Kim, /. Bionted.
Mater. Res.:Appl. Biomater., 23(A2), 211 (1989).

Polymer (Korea) Vol. 16, No. 5, September 1992




	20160801102635
	20160801102641
	20160801102653
	20160801102659
	20160801102710
	20160801102716
	20160801102722
	20160801102733
	20160801102739
	20160801102749

