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ABSTRACT

The main objective of this study has been to develop injectable responsive
chitosan based hydrogels for controlled drug delivery system. The design of
experiment used for this study was two level full factorial statistical model. The two
physical gelling agents, glycerophosphate and glycerylmonooleate, were chosen as
the independent variables and the responses were gelation time and injectability. The
optimal hydrogel system consisted of 2 % (w/w) chitosan, 9 % (w/w)
glycerophosphate (GP) and 3 % (w/w) glycerylmonooleate (GMO) in 0.2 M lactic
acid. The formulation was liquid aqueous solutions below or at room temperature
which could be injected by a 20-gauge needle and easily loaded doxorubicin used as a
model drug in this study. Once the temperature was up to 37 °C or body temperature,
the system was transformed to a non flowing hydrogel. The gelation time determined
by the test tube inverting method was about 5 minutes. The hydrogel interior
morphology examined with scanning electron microscopy. The images showed the

highly porous and three dimensional interconnected structures.
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The pH sensitivity evaluated by swelling behaviour of the hydrogel at
different pH values demonstrated that the hydrogel dissolved quickly in acidic
solution resulting in the rapidly drug release while it was opposite behaviour in basic
conditions. The doxorubicin concentration could be loaded into the hydrogel ranging
from 500-2000 pg.mL™. The lysozyme biodegradation of the hydrogel demonstrated
that approximately 80% and 40% weight remain after 7 and 14 days. The non
cytotoxicity and the cell killing ability of the hydrogel were confirmed by the
cytotoxicity test. Thus, the main conclusion is that the injectable responsive chitosan
based hydrogel composed of GP, GMO and chitosan is a promising injectable

biomaterial used in controlled drug delivery system.
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