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Abstract
Drug delivery systems were prepared by blending chitosan's

copolymerization with biopolymers, including polysaccharides and modified
polysaccharides.Chitosan(CH) was blended with starch (ST), carboxymethyl
cellulose (CMC), gum Arabic (GA), pectin (PE), and the modified
polysaccharides amide pectin (APE). The hydrogels are prepared using two
different mole fractions of the used biopolymers, 50:50M and 75:25M of
chitosan to the other used biopolymers. Two cross-linkers cross-link the
prepared hydrogel sodium hexametaphosphate (SHMP) and glutaraldehyde
(Glu).

All the prepared hydrogels were characterized by fourier-Transform
Infrared spectroscopy (FTIR) and proton nuclear magnatic resonance (‘'H NMR)
spectroscopy. The structures of the hydrogels and the surface morphologies
were studied using X-ray diffraction (XRD) and field emission scanning
electron microscopy (FESEM). Finally, the thermal stability of the prepared

hydrogels was analyzed.

The different hydrogels were prepared for drug delivery systems, where
polymers play a major role in developing most drug delivery technology due to
their ability to control the release process. Therefore, the prepared hydrogel
microspheres are first examined for their size and shape factor(S) to evaluate
their surface roughness, which helps in the degree of swelling (DS) estimation
and drug-loading valuation. The degree of swelling of the prepared hydrogel
microspheres shows different characterizations depending on the mole fractions
of both polysaccharides in the hydrogel. In addition, the type of cross-linking
also shows significant effects on DS. In general, (CH-co-ST) hydrogels of both
cross-linkers show more moderate DS in pH=9 compared with pH=2 and pH=7.
In addition, the physical cross-linker elevates the DS of the hydrogel.
Carboxymethyl cellulose (CMC) present in hydrogels shows depression in DS in

all pH; swelling solutions due to its cellulose backbone. The gum Arabic



hydrogels swell better, especially in ionic cross-linked bedraggles and inside the
neutral solution (pH=7). On the other hand, both pectin (PE) and amide pectin
(APE) hydrogels show high DS in comparison with others due to their
hydrolyzable functional groups and especially the amide group of APE hydrogel
chiefly in those hydrogels of ionic SHMP cross-linking and in all pH swelling

solutions.

Three drug moles, amlodipine, clopidogrel bisulfate, and
hydroxychloroquine, were used for loading. Some drugs show high maximum
loading percentages (L,.,x%). In contrast, others do not; for example, amlodipine
and hydroxychloroquine show high L;.%. At the same time, clopidogrel
bisulfate gave a low L,,%. This is due to the type of their functional groups.
Whereas their polarity increases, they may be repulsed or attracted to the ionic

groups of the hydrogel or its cross-linker.

The loaded microspheres were characterized by FTIR and FESEM,
improving the hydrogel particles loaded with drugs.

Finally, the loaded Microspheres were allowed to release in different pH
media and at 37°C. Not all hydrogels are suitable as drug delivery systems, and
some are very convenient for one but not for others. The gum Arabic, pectin, and

amide pectin are more suitable for drug delivery systems.
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