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INTRODUCTION: Plasma protein adsorption is the
first step which occurs when a biomaterial comes in
contact with blood. This adsorption influences
subsequent reactions, such as platelet adhesion or
thrombus formation. The aim of this work is to better
understand hemocompatibility through the influence of
the surface properties of a biomaterial on the
competition of proteins for adsorption. Human serum
albumin (HSA), the most abundant plasma protein, and
human serum fibrinogen (Fg), a key factor in the
coagulation pathway, were labelled using distinct
radioisotopes, allowing their adsorption to be monitored
simultaneously.

METHODS: Model substrates were used: clean glass
and polystyrene spin-coated on glass (PS). HSA and Fg
were labelled by reductive methylation using
sodium[*H]borohydride and ['“C]formaldehyde,
respectively. The proteins were dissolved in phosphate
buffered saline (PBS, pH=7.4) at a concentration of
200pg/ml for HSA and 20pg/ml for Fg. The samples
were incubated at 37°C in a solution of a single protein
or of the two proteins for the desired period of time, then
rinsed with PBS. Adsorbed amounts of *H-HSA and '*C-
Fg were quantified simultaneously using a liquid
scintillation counter in two energy areas.

RESULTS: Figure 1 shows results of protein
adsorption on glass (A) and PS (B). Simple adsorptions
and adsorptions with a competition between HSA and Fg
were carried out. Adsorption of HSA on glass reaches a
peak after 30 minutes of incubation and then decreases
until 24 hours. On the other hand, Fg adsorption reaches
a plateau after 10 minutes. In the case of competition,
the amount of adsorbed Fg remains similar, but the HSA
adsorption is reduced. The behaviour on PS is different.
When proteins are incubated separately with the
substrate, the adsorbed amount is higher on PS compared
to glass. However, the competition between HSA and Fg
leads to a strong reduction of the Fg adsorbed amount,
while the HSA adsorbed amount is not appreciably
affected.

DISCUSSION & CONCLUSIONS: On glass, the
higher amount of adsorbed HSA at short period of time,
compared to 24 hours, is explained by the combination
of the reversibility of initial bonds

0.8 A.glass
0.7 HSA

(4) and on PS (B), in a HSA solution (Il), in a Fg
solution (II) and in a mixture of HSA and Fg (Il).
Light and dark columns correspond to the adsorbed
amounts of HSA and Fg, respectively.

formed with the surface and irreversible structure
rearrangements of HSA at the surface'. When the support
hydrophobicity is higher (PS compared to glass) : (a) the
amount of adsorbed HSA raches quickly a high value
and does not decrease at longer incubation times, (b) the
preferential adsorption of Fg with respect to HSA is lost
due to the fact that Fg adsorption is lowered in presence
of HSA while the HSA adsorption is not significantly
affected by the presence of Fg. This work shows that it is
possible to monitor the adsorption competition of
proteins in single assays. The mild radiolabelling
procedure used is expected to bring less modification to
the proteins compared to commonly used procedures. In
the future, protein competition in human serum or in
medium containing other plasma proteins will be
studied, and potentially hemocompatible surfaces will be
tested.
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