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Immobilization of Poly (2-hydroxyethyl methacrylate) onto
Polyetherurethane Surface

WANG Qinmei, PAN Shi-rong

(Artificial Heart Laboratory, First Affiliated Hospital Sun Yat-sen University of Medical Sciences Guangzhou 510080 China)

Abstract: [Objective] Immobilizing Poly (2-hydroxyethyl methacrylate) onto Polyetherurethane surface by

diisocyanate (TDI) to obtain an better mechanical properties and blood compatible polymer material. [Methods)

The surface of PU was reacted with TDI to introduce reactive isocyanate group (-NCO ), then PHEMA was
coupled onto the surface of PU by reaction of -OH groups in PHEMA with -NCO on PU surface. Finally, ten-

sile strength of polymer materials was determined, and their hemocompatibility was evaluated by platelet adhe-

sion experiment. [Results] The tensile strength of PU-PHEMA was almost the same as PU, the number of ad-
hered platelets and their deformation was less than that of PU. [Conclusion] PU-PHEMA showed good me-

chanical properties and blood compatibility.
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1.1 (PPP). 0. 45 Fm
Pallethane 2263 (PU), PPP (PFP),  PFP  PRP
Upjohn .PU 1d, 40 C 2 000/ML
48 h; (HEMA), , 1
Sigma s 32, 4- mL ) ,
(TDI) , , 3 500 r/ min 1 min,
3 s , s 3500 r/ min 1 min,
; (AIBN), .
. . 3
(AESH), Fluka 5 min. ,
1.2 PHEMA . , , . HI-
[1] PHEMA TA CHI-450 (SEM)
. 100 /L PU/( . )
PU , 0.3 mm,
40 C 48 h. PU 40 g/ 2 # X2
L TDI( )1 g/L
3d. 3 ,40 C 2.1
24 h, PU-NCO PU Pallethane 2263
-NCO . PU-NCO 50g/L PHE- -(0-CO-NH-)- “NH-
MA/ .1g/L TDI  -NCO , -NCO
3d, . . PU-NCO. PU -
40 C PU-PHEMA. NCO (21.9+1.8) mmol/m?.
PHEMA C|H3
1.3 PHEMA[-(CHy—C)-n OH
25 C, 300 mm/min  ,  XL- I
100A PU-PHEMA PU 0 = C-OCH.CH0H
PUNCO  -NCO PU-PHEMA.
14 M, 4 000, 8 000, 12 000
[2] ) PHEMA. 1
1/10 38 ¢/L PHEMA
s , 800 r/ min 4 )_wx 100%
20 min ( 159 mm), Wo
» Wo ,» Wi
(PRP). 0.5 mL PRP ,
PRP 3 000 r/min 20 min,
1 PU PHEMA
Table 1 Surface grafting degree of PHEM A and properties of PU
M aterials M, of Grafting Tensile Adhered platelet Decreased
PHEM A degree (%) strength( M Pa) number( 108/ m?) amount
PU — — 49.4+1.5 335438 1
PU-PHEMAI1 4 000 7.5040. 13 48.3+1.2 251+16 0. 71
PU-PHEMA2 8 000 6. 91 +0. 21 48. 6+1.1 269+13 0. 76
PU-PHEMA3 12 000 5. 84+0. 17 48.8+1.2 203+21 0. 82

1) Decreased amount is the ratio of adhered platelet number on PU-PHEM A surface and that on PU suiface
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Fig. 1 SEM photographs of adhered platelet for
different materials surfaces
A: PUCX5000) B PU-PHEMA1(CX5 000), C: PU-PHE-
MA2(X 30000 D: PU-PHEMA3(CX 3 000)

, 1 4.5 . 1
PHEMA  PU
PU PHEMA s
PHEMA PU ,
PU-PHEM A
PU ; s
3 3 it
3.1 PHEMA
PHEMA 4000, 8 000 12
000 , 7.50%, 6.91%, 5.84%.
PHEMA » PHEMA  PU
, . PHEMA
, PHEMA
PHEMA
, -OH
, PU -NCO
PHEMA,
-OH . ,
-OH -NCO . PHE-
MA ) -OH
, PHEMA ,
3.2 PU
PU
, (
7.8%), PU ,
3.3
PHEMA ,PU
PU s
, . PHEMA ,
PHEMA -OH, s

PU ’ s



28

(Acad J SUMS), 2001, 22(1)

(
).
. PU-PHEMA PU .,
, PHEMA
PU .
TDI PU PHE-
MA ,
PU .,

PU . PU-PHEMA

[ 1 s .

(. , 1989 6(3):201.

[2 , , ;

[J]-
, 1989 10(2). 4.

[ 3] Engbers G HM, Dost I, Hemmink W E e al. An in vit-
ro study of thr adhesion of blood platelets onto vascular
catheters. Part I[]J]. J Biomed Mater Res 1987, 21(5).
613.

[ 4 Park K, Mao F W, Park H. Morphological characteriza-

tion of surfaceinduced platelet activation| J] . Biomateri-

as 1990 11(1D:24.

(E#EF 2470

. Blaza BR (%Y

[ 1 Broxmeyer H E Kurtzbery J, Gluckman E efal. Um-
bilical cord blood hematopoieticstem and repopulating cells
in human clinical transplantation[ J] . Blood Cells, 1991,
17(2): 313.

[ 2 Shields L E Bryant E M, Easterling T R, e al. Fetal
liver cell transplantation for the creation of lymphohe-
matopoietic chimensm in fetal baboond J] . Am J Obstet
Gynecl, 1995, 173(4). 1157.

[3] Touraine J] L. Raudrant D, Royo C, e al. In utero
transplantation of hemopoietic stem cells in humans[ J] .
Transplant Proc, 1991, 23(1). 1706.

[4 YuhDD, Gandy K L, Hoyt G, efal . A wdent model of
in utero chimeric tolerance induction[ J] . J Heart Lung
Transplant, 1997, 16(2). 222.

[5 Clare T H. Umbilical cords: turing garbage into clinical
gold sciencq J] . Science, 1995, 268(5). 805.

[ 6 Amos T, Gordon M Y. Sourses of human hematopoietic
stem cells for transplantation-a review[ J] . Cell transplan-
tation 1995, 4(6). 547.

(1 . (-

. 1996 4(4). 337.

[ § Blazar BR, Taylor P A, Vallera DA, et al . Adult bone
marow derived pluripotent hematopoietic stem cells are en-
graftable when transferred in utero into moderately anemic
fetal recipienty J] . Blood 1995 85(3). 833.

[9 Blazar B R, Taylor P A, Vallera D A, ¢ @/. In utero
transfer of adult bone marrow cells into recipients with se-
vere combined immunodeficiency disorder yields lymphoid
progeny with T-and B-cell functional capabilities|[ J] .
Blood, 1995 86(11). 4353.



