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SURFACE STUDIES OF POLY (ACRYLIC ACID) HYDROGEL GRAFTED ONTO LDPE AND PVC FILMS
WITH IMMOBILIZED ALBUMIN FOR CARDIOVASCULAR APPLICATIONS
Alvaro A.A. de Queiroz & Olga Z. Higa

Instituto de Pesquisas Energéticas e Nucleares - IPEN-CNEN/SP
Travessa R, n? 400 - Cidade Universitaria CEP 05508-900 S3o Paulo, SP, Brazil.

For biomedical purpose is desirable that the blood contacting materials
possess some degree of blood compatibility. The surface of polymers can be mod
ified to attain compatible characteristics with the biological fluids. The
grafting of acrylic acid (AA) onto polymeric surfaces of poly(vinyl chloride)
(PVC) and low density polyethylene (LDPE) were carried out by simultaneous ir
radiation and peroxidation techniques, in a 60co source and electron beam ac-
celerator, respectively. The homopolymerization was controlled by the addition
of the comonomer N,N'-dimethylacrylic acid (DMA) in the grafting system. The
carboxilic groups of PVC-g-AA and PE-g-AA were activated initially by a meth-
ylation procedure. After transfering the films to a 1% solution of hydrazine
for 12-15 hrs at 409 C, the azide formation was accomplished by immersing the
films in a mixture of 0,5 M NaNO; and 0,3 M HCL at 52 C. The activated films
of PE-g-AA and PVC-g-AA were dipped overnight into a BSA solution of PBS buf-
fer pH g,8 (Img/m¢ ) at 09 C. The coupling yield of BSA on the PVC-g-AA was 80 ug
/am? and 200 pug/cm2 for IDPE-g-AA. Hemocompatibility of the surfaces was eval
uated by in vitro tests as albumin and fibrinogen adsorption, couting adhered
platelets and kinetics of thrombus formation. BSA immobilization on the PE-g
-AA and PVC-g-AA enhanced the antithrombogenic property of LDPE and PVC films;
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EVALUATION OF BIOCOMPATIBILITY OF PHOSPHOLIPID POLYMER
USING A NEWLY DESIGNED QUARTZ CRYSTAL MICROBALANCE SYSTEM
Shinobu Tanaka, Yasuhiko Iwasaki, Kazuhiko Ishihara & Nobuo Nakabayashi
Institute for Medical and Dental Engineering, Tokyo Medical and Dental University
2-3-10, Kanda-surugadai, Chiyoda-ku, 101 Tokyo, JAPAN

[Introduction] We have already reported high biocompatibility of phos- 2 oy s iy g ey eyt
pholipid polymer consisted of 2-methacryloyloxyethyl phosphorylcholine {Liposome conc.  100me/di)

(MPC). In this study, to investigate the mechanism of the ] R et it TR |
nonthrombogenicity of the MPC copolymer with respect to its affinity for ¥ ly(MPC-co-BMA)
phospholipid molecules, a quartz crystal microbalance(QCM) system was : ) | i 1 TE e

newly designed and applied for dynamic measurement of adsorption pro- 5 R

cess of the dipalmitoylphosphatidylcholine(DPPC) liposomes on the ) 51 i i et e R R T

MPC copolymer surface. 8 s | i -
[Materials and Method] A 10 MHz AT-cut quartz resonator with gold g N i ik

electrodes (effective surface area: 20mm?) was used in all experiments. = , gl | T~ PoWHEY

One of the two resonators was coated with the MPC copolymer with n- L e
butylmethacrylate (MPC mole fraction:0.25) and the other by poly 2- 3.0 it e
hydroxyethyl methacrylate (HEMA). The cell was dipped into a tempera- Time (min)

ture controlled PBS (pH 7.4) and the resonant frequency was measured by Fig.1 F shiftof the

a frequency counter. For dynamic measurement of adsorption process of after addition of liposomes

liposomes, an appropriate amount of DPPC liposome was added into the

PBS and the resonant frequency was measured. oE——F—F——F——F-—F--1
[Results and Conclusion] In Fig. 1 is shown a typical example of the b s L R

resonance frequency change associated with the addition of the liposomes.  _ -0.5 Jf Yozt POV (MPC-0o-BNA)

As shown in this figure, frequency shift of the poly HEMA coated resona- ¢ B e ——

tor was larger than that of the MPC coated one, and a ual increase of < 10 1 1 H 4 \ Time after
the resonance frequency was still observed on the poly HEMA coated one fﬁ . Lo )b ] e
even after 20 minutes from the addition. Fig. 2 shows relationships be- ’ (R I T = Hoin
tween liposome concentration and frequency shift measured at 5, 10, and g 204+ J—-POYHEMA- | o 15min
15min after the addition of the liposomes. From this result, it is clearly g Lo

indicated that the amount of liposomes adsorbed on the polyHEMA sur- £ -25T ~—7 7~ ===y "]

face is strongly influenced by the liposome concentration, whereas those [

on the MPC copolymer are scarcely influenced. These results strongly B0 T 0 40 6 80 100 120
suﬁg&:t h;lgh aﬂ{’l?ity of the IlvllP(.; copolymer to phosphollipid m?leculw, Liposome conc (mg/di)

which characteristics will play an important role on forming " : .
biomembrane-like surface leading to obtain high biocompatibility. P2 e eosomm conosriralion
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