EREREZ b ORD £ HOKRDWEHN & R RIED

PRI B9 2 WE%E

JURERHSREAZE [ 1T &5 64 020007

B\ — 2

The amount of plasma proteins adsorbed on a phospholipid polymer having a 2-methacryloyloxyethyl
phosphorylcholine (MPC) moiety was reduced compared to poly [2-hydroxyethyl methacrylate (HEMA) ],
poly [n-butyl methacrylate (BMA)], and BMA copolymers with acrylamide (AAm) or N-viny! pyrrolidone
(VPy) moieties having a hydrophilic fraction. To clarify the reason for the reduced protein adsorption on the
MPC polymer, the water structure in the hydrated polymer was examined with attention to the free water
fraction. Hydration of the polymers occurred when they were immersed in water. The differential scanning
calorimetric analysis of these hydrated polymers revealed that the free water fractions in the poly (MPC-co-
BMA) and poly (MPC-co-n-dodecyl methacrylate (DMA)) with a 0.30 MPC mole fraction were above 0.70. On
the other hand, the free water fractions in the poly (HEMA), poly (AAm-co-BMA) and poly (VPyco-BMA)
were below 0.42. The conformational change in proteins adsorbed on the MPC polymers and poly (HEMA)
was determined using ultraviolet and circular dichroism spectroscopic measurements. Proteins adsorbed on
poly (HEMA) changed considerably but those on poly (MPC-co-BMA) with a 0.30 MPC mole fraction were
almost the same as in the native state. We concluded from these results that little proteins are adsorbed and
do not change their original conformation on the polymer surfaces which possess a high free water fraction.
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Amphiphilic copolymer system
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1 Structure of amphiphilic polymers.
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¥ 1 Synthetic results of polymers used in this study

Mole fraction of

Code Hydrophilic  Hydrophobic hydrophilic unit Time 2 Conversion®  yu?
monomer monomer in feed I pR e (h) (%) 10°
PMB10 MPC BMA 0.10 0.07 10 40.1 13
PMB30 MPC BMA 0.30 0.28 10 52.6 21
PMD10 MPC DMA 0.10 0.12 6 411 2.0
PMD30 MPC DMA 0.30 031 6 517 31
PAB70 AAm BMA 0.70 0.58 4 307 1.8
PVB90 VPy BMA 0.90 0.81 7 22.9 1.1
PolyHEMA)  HEMA 1.0 1.0 2 187 42

a) [Monomer] = 1.0 M, [AIBN] = 5 mM at 60 °C.

b) Polymerization was carried out in ethanol for PMB10, PMB30 and PMD30, in chloroform/ethanol(3/7)
for PMD10, in DMF for PAB70 and PYVB90, and in 2-propanol for poly(HEMA).

c) Determined by gel permeation chromatography with polyoxyethylene standard for the MPC polymers,
with polystyrene standards for PAB70, PYB90 and poly(HEMA).
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Polymer coating
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2 Procedure for measurement of amount and conformation of protein adsorbed on polymer surface by UV-CD method.

# 2 Characteristics of hydration state of polymers and protein adsorption on polymer surfaces.

= it PAB70 PVB90
Eohs(FRIMA) 10 30 10 30
Heq a) 0.40 9 0.23 0.84 0.19 0.70 0.36 0.41
(0.39)
Free water fraction
at Heq 0.34 ) 0.25 0.84 0.22 0.70 0.42 0.39
(0.34)
at H =0.36 0.28 —_— 0.69 — 0.62 0.42 0.31
Equilibrium amount of
adsorbed protein (ug/cmz)b)
BSA 1.7+0.7 0.50 £0.2* 0.22+0.1%, 051+0.2* 035+0.1%, 1.3+0.2,, 18+03,,
BPF 3.4%0.1 20 £05% 1.1 +0.2%, 20 +0.4* 12 +03%, 23+04* 2.6 +0.3*

a) Heq = (weight of water in the polymer membrane) / (weight of polymer membrane saturated with water) at 25 °C.
b) Initial concentration of proteins in PBS : [BSA] =0.45 g/ dL, (BPF} =0.03 g /dL.

c) The values in literature (ref. 34) .

The values indicated here are mean t S.D. for three experiments. *p<0.01 vs poly((HEMA), **p<0.01 vs PMB10.
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3 DSC curves of hydrated polymer.
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4 CD spectra of BSA adsorbed on polymer surface
and in PBS.

*p > 0.01 vs Native
**p < 0.01 vs poly(HEMA)
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Polymers

a -Helix content of BSA and BPF absorbed on polymer surface and in PBS. *represents no significant difference

versus the value for protein in PBS (Native) (p>0.01) and **represents significant difference versus poly (HEMA) case

(p<0.01).
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