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In this study tapioca starch was used for preparing fiber by technique of
electrospinning. This electrospinning technique is not complicated but the
system needs a high voltage power supply. The system used in this study was
modified from the regular system by building an extra reservoir contained with
minus 20 oC absolute alcohol before collector for helping fiber to dry. Starch
sample solutions in 3.0%, 3.5%, 4.0%, 4.5% and 5.0 % by weight were extruded
through syringe with small needle. Through high voltage power supply fiber was
formed and accumulated on the collector. From 5.0 % starch solution it could
not be prepared fiber because of needle clogging. The sample prepared from
4.5 % starch solution was a fiber with diameter of 1.3-14.5 um, smooth surface,
high porosity and high power of swelling. The fiber prepared was characterized,
physical and chemical properties. The morphology of the prepared fiber was
examined by scanning electron microscopy. The amorphous X-ray diffraction
pattern (halo pattern) was shown in prepared fiber which was different from X-
ray diffraction pattern, A-type, of native tapioca starch used. The characteristic
of the fibers were high porosity and high swelling power. The electrospinning
technique did not change the chemical structure (functional group) of the
native starch used which revealed by FT-IR. For pharmaceutical application the
electrospun fiber prepared from 4.5 % starch solution was used as tablet
pharmaceutical excipient. As disintegrating excipient its capacity was shown not
comparable to superdisintegrant. But by using the prepared fiber in lower
percentage in combination with lower percentage of native tapioca starch, it
showed a good result of average disintegrating time of about one and a half
minute.
Disintegration times of tablets which consisted of tapioca starch fiber of
1, 2.5 and 5% were 284.00, 241.33 and 223.50 sec respectively. In comparison to
native tapioca starch of the same amount, it was revealed that disintegration

time of tablet using native starch as disintegrant took longer time, more than 10



245203

minute, than that of starch fiber. For hicher content, 7.5 and 10%, the native
tapioca starch showed lower valucs of 54.83 and 79.50 sec while thal of starch
fiber were 234.00 and 462.83 sec. With higher content of tapioca starch fiber, it
could prevent water uptake of tablet from surface into the tablet and delay
disintegration because of its high ratio swelling property and leading to blocking
of water. From the results obtained it can be concluded that the starch fiber
could be use in smaller amount than native tapioca starch to promote the
disintegration of tablet. Higher content of native starch in tablet, because of its
poor viscoelastic property, could affect tablet hardness which attributed to
softer tablet as shown from the experiment with lower hardness from average
hardness 50 - 70 Newton of another tablet. When both tapioca starch fiber and
native tapioca starch were used in combination of 2.5 or 5.0% each in tablet, it
was evident that synergistic effect appeared and tablets disintegrated faster,
95.17 and 84.33 sec, than using single component at the same amount.
Furthermore it was revealed that electrospun starch fiber was not shown as a
potential tablet filler and tablet binder.

For further study it should be focused more about adjusting another
factors in electrospinning technique for receiving of fiber in nanoscale size and
mixing starch with another polymer which commonly used in pharmaceutical
industry as start material for new fiber with more variety properties. And
another applications in pharmaceutical formulations of this new tapioca starch
fiber especially in drug delivery system should also be further evaluated

including its mechanical strength.



