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The effects of modified tapioca starch on the properties of plasma expander
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Abstract

Severe blood loss always lowers tissue perfusion and oxygenation causing organ
dysfunction and death if there are no any treatments. Plasma expanders (PEs) are infused
fluids given to increase blood volume in case of blood loss. In clinic, hydroxyethyl starch
produced from waxy corn starch is an available plasma expander. Alternatively, other
sources of starch might be a potential source for plasma expanders such as tapioca
starch and potato starch. This work therefore aimed to study physicochemical properties
of plasma expander prepared from modified tapioca starch and to investigate its effects
on circulatory system in an animal model. Two kinds of modified tapioca starch were
studied, they were pregel and maltodextrin. Two degrees of dextrose equivalent (DE) for
maltodextrin tapioca starch were included DE6 and DE12. Physicochemical properties
were investigated including viscosity, pH, colloid osmotic pressure and turbidity. Selected
formulation of modified tapioca plasma expander was carried out in the animal model
compared with Voluven®, hydroxyethyl starch plasma expander, in the hemorrhagic
shock and resuscitation protocol. Mean arterial blood pressure, heart rate and hematocrit
were periodically measured throught out the experiment. The results showed that PE
prepared from 10% wt maltodextrin tapioca starch DE6 (10% DE6) had nearly similar
physicochemical properties to Voluven®. Stability of viscosity for 10%DE6 plasma
expander was in as acceptable range. In vivo study showed that animals resuscitated with
10%DE6 plasma expander had improved mean arterial blood pressure similar to that
resuscitated with Voluven®. However, several parameters in animals resuscitated with
10%DE6 plasma expander were lower than that resucitated with Voluven®, i.e. heart rate,
functional capillary density and base excess. These implies that plasma expander
prepared from maltodextrin tapioca starch could not compete with Voluven® or to be
an alternative for plasma expander. Therefore, it is still necessary to continually research

to modify tapioca starch to be used for plasma expander.

Keywords: Modified tapioca strach; Plasma expander; Physicochemical properties;

Circulatory system
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