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Study of using tapioca starch as a composition for plasma expander
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Abstract

Volume replacement is a conventional treatment when blood loss from the body to maintain
cellular oxygenation activities. Commercial plasma expanders (PEs) are widely used in the volume
replacement such as hydroxyethyl strach which is modified corn strach based PE. In Thailand, the
plantation and production of tapioca are numerous and can be exported worldwide in the top level.
Therefore, if we can increase the value of tapioca strach by expanding its applications into medical
area, this will impact to patients to get a locally cheaper alternative PE. This work aimed to
preliminary study the possibility of using native tapioca starch as a component for plasma expander.
The formulations of mixture between modified tapioca strach and 0.9% sodium chloride solution will
be prepared and characterized in order to obtain the proper rheological properties. This work carried
out both in vitro and in vivo testing. Viscosity, colloid osmotic pressure and red blood cell morphology
were determined before administration into animals. An acute hemodilution by 40% of blood volume
was carried out in male golden Syrian hamsters with a dorsal skinfold window chamber (n=3) and fake
window chamber (n=4) for each group. There were two groups involved in this study: 1) control group
hemodiluted with Voluven and 2) test group hemodiluted with native tapioca starch based plasma
expander. Vital signs such as mean arterial pressure and heart rate were periodically monitored after
hemodilution. Furthermore, blood circulation will be assessed by intravital upright microscope. The
results showed that native tapioca starch based PE had very high turbidity and viscosity compared to
Voluven. There was no observation about shape deformity of red blood cells when blood was mixed
with native tapioca starch based PE. In vivo study demonstrated that animals hemodiluted with native
tapioca starch based PE could maintain mean arterial blood pressure similar to Voluven. However,
heart rate, colloid osmotic pressure of plasma and plasma viscosity in animals hemodiluted with native
tapioca starch based PE were lower compared to those in animals hemodiluted with Voluven.
Furthermore, arterial vasodilation and functional capillary density in animals hemodiluted with native
tapioca starch based PE had higher value than that in animals hemodiluted with Voluven. Although
the in vivo study reported positive results of using native tapioca starch based PE, it is necessary to
modify native tapioca starch to improve some properties for the purpose of the use as a composition in

plasma expander.
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