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Abstract: A polyurethane (PU) surface enabling i vivo endothelialization via endothelial progenitor cell (EPC)
capture was prepared for cardiovascular applications. To introduce CD34 monoclonal antibody (mAb)
inducing EPC adhesion onto a surface, poly (poly (ethylene glycol) acrylate—co—butyl methacrylate) and poly
(PEGA—co—BMA) were synthesized and then coated on a surface of PU, followed by immobilizing CD34
mADb. 'H-NMR analysis demonstrated that poly PEGA—co—BMA) copolymers with a desired composition
were synthesized. Poly PEGA—co—BMA) —coated PU was much more effective for the immobilization of
CD34 mAb, comparing with PEG—grafted PU prepared in our previous study, as demonstrated by that surface
density and activity of CD34 mAb increased over 32 times. Physico—chemical properties of modified PU
surfaces were characterized by X—ray photoelectron spectroscopy (XPS), water contact angle, and atomic
force microscopy (AFM). The results demonstrated that the poly (PEGA—co—BMA) coating was effective
for CD34 mAb immobilization and feasible for applying to cardiovascular biomaterials.

Keywords: surface immobilization, CD34 monoclonal antibody, polyurethane, endothelial progenitor cell,
endothelialization.
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Figure 1. Schematic expression of the preparation of poly (PEGA—
co—BMA) —coated PU surface.
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Scheme 1. Synthesis of poly (PEGA—co—BMA) copolymer via
radical polymerization.
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Figure 2. "H—NMR spectrum of poly (PEGA—co—BMA).

Table 1. Synthetic Results of Poly(PEGA-co-BMA)

Trial Feed ratio Copolymer composition
(PEGA/BMA) (PEGA/BMA)
1 1/9 1/2.6
1.5/8.5 1/1.7
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Figure 3. '"H-NMR spectrum of poly (PEGA carboxylate—co—

BMA).

Table 2. Surface Density of Functional Groups and CD34 mAb, and
the Ratio on Modified Polyurethane Surfaces

Sample Functional group CD34 mAb C=B/A
(A, pmol/cm?) (B ng/cm?®)  ratio(C %)
PU-PEG 4.08+0.54 6.6+0.8 4.0%x107°
PU-PPB 4.42x10°+0.32 156.1%£9.0 8.8x107%
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Figure 4. X—ray photoelectron wide scan spectra of PU—PPB
and PU-PPB—-CD34 surfaces.
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Figure 6. Atomic force microscopic images of (a) PU-PPB;
(b) PU-PPB—-CD34 surfaces.
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Table 3. Biological Activity of CD34 mAb Immobilized onto PU-PEG
and PU-PPB Surfaces, as Determined by ELISA

Surface  Feed amount (ug/mL) Bioactive amount (ng/cm?)
PU-PEG 7.5 5.56
PU-PEG/Hep 7.5 12.43
PU-PPB 15 156.05
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0 L] ] @é“ o 0 o o
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Scheme 2. Immobilization of CD34 monoclonal antibody (mAb) on poly (PEGA—co—BMA) —coated surface.
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