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Polymer Surfaces for Cell Adhesion
I. Surface Modification of Polymers and ESCA Analysis

Jin Ho Lee, Gil Son Khang, Kyung Hee Park,
Hai Bang Lee, Joseph D. Andrade”

— Abstract —

We modified polymer surfaces, polyethylene, polystyrene and polyester, to improve cell-

compatibility. For surface modification of the polymers, we used various surface treatment

methods;

physicochemical oxidation methods such as plasma discharge, corona discharge,

sulfuric acid and chloric acid treatments, and biological methods such as adsorption of plasma

protein and fibronectin onto the polymer surfaces. The treated polymer surfaces were charac-

terized by electron spectroscopy for chemical analysis (ESCA). The physicochemically treated

polymers showed different surface chemical structures depending on the treated methods. The

sulfuric acid-treated surfaces showed greater carboxyl groups than those of plasma- or corona-

treated surfaces, while the chloric acid-treated one showed high density of hydroxyl group

on the surface. By the biological treatments, the surfaces were uniformly coated with proteins,

The fibronectin adsorbed on the surface seems to have unique properties for cell binding.
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polyethylene, polystrene

Table 1. Polymer surface modification methods used,

1. Physicochemical
A, O, plasma discharge
B. Corona discharge
C. Sulfuric acid treatment
D. Chloric acid treatment

[I. Biological
A. Plasma protein adsorption
B. Fibronectin adsorption
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Fig 1. Plasma discharging process and operation
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Fig 2. Survey scan spectra of LDPE
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Table 2. Composition( %) of oxidized functional gr-
oups on the LDPE surfaces

Treatment C-OH c=0 C=07 8H
method (~286.6) (~287.9) (~2891)(eV)
Q,plasma 59.5 279 12.1
Corona 58.2 30.9 109
Sulfuric acid 60.0 20.0 20.0
Chloric acid 86.4 12.1 1.5

~287.9 eV), carboxyl carbon(C=0-OH bond,
~289.1 eV) Golt}, LDPES 2yl u}l3 g
A&l vt sulfuric acid2 2] 8 Sw) % n] 23] oF
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carbon (C-C bond, ~285 eV), ether carbon(C-

O-C bond, ~286.6 eV), ester carbon(C¢8 c

bond, ~289.1 eV) & 4l7Hel siart oj=k 3:
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Table 3. Elemental composition of the protein-adsor-
bed LDPE surfaces

Atomic %
Protein C(~285 eV ~2866ev ~2881eV) N O
Plasma protein 75.4(76.5 153 8.2) 69 17.7
Fibronectin  78.9(88. 7.0 50) 57 15.4

*§ or other elements were not measured,
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