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ABSTRACT

Various polymers have been utilized in clinical medicine including renal
dialysis membranes. One of the most popular membranes that has been used is
cellulose membrane, which is relatively cheep when compared to synthetic
membranes. However, the most important problem of dialysis membrane for patients
with renal failure is the white blood cells (WBC) accumulation after exposure to
blood. Typically, the number of cells adhering to membranes is governed by the
properties of the membrane material. Therefore, this study aims to evaluate the zeta
potential of cellulose acetate (CA), cellulose triacetate (CTA) for improving materials
in reducing WBC adhesion. The zeta potential of CA, CTA, red blood cell (RBC) and
WBC was measured and then the repulsive force and attractive force between CA
film/ CTA film and blood cell surface was evaluated based on Derjaguin, Landau,
Verwey and Overbeek (DLVO) theory. The study showed that the zeta potential of
RBC is highest followed by lymphocytes and neutrophils. The zeta potential of CTA is
higher than CA. The summation between repulsive force from zeta potential and
attractive force from van der Waal is the energy barrier preventing cell adherence on
the material surface. The results show that the strongest energy barrier between
neutrophils on CTA film and on CA film at 310 K are 1.509 x 10 J and 1.404 x 10*
J, respectively as compared with other cells. Moreover, the numbers of WBC on the
CTA film are less than those on CA film because CTA film represents a higher energy
barrier and hydrophobic properties. This study establishes the benefits of CTA as low
cost dialysis membrane in blood dialyzer for patients with renal failure.
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