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Abstract

Carboxymethyl-hexanoyl chitosan (HNOCC) amphiphilic hydrogel with
excellent water-retention ability and pH-sensitivity were synthesized as a carrier
for hydrophilic-hydrophobic bioactive agent:. Cytotoxicity, water absorption
ability (Ra%), water-retention ability, pH sensitivity and subsequent release
behaviors of the carboxymethyl-hexanoyl chitesan hydrogel were investigated in
terms of the degree of COOH substitution and hexanoyl substitution. It was
found that the absorption ability became more sensitive to humidity change
when OH group and NH, group were partially substituted by COOH group
(NOCC-1). However, Ra% became less sensitive to humidity change as COOH
substitution was further increased. On the other hand, water retention ability was
decreased when OH group and NH, group were substituted by COOH group. As
for the influence of hexanoyl substitution on water-absorption and

water-retention, due to hexanoyl group substitution could retard the formation of
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intermolecular hydrogen bonding, Ra% value at relative humidity of 40% and
water-retention ability increased drastically as NOCC was acylated by hexanoyl
group. However, as the degree of hexanoyl substitution was further increased
over .25, water-retention ability was decreased. Moreover, for the samples with
the same degree of hexanoyl substitution, the water-retention ability increased
with an increasing COOH substitution degree because COOH could provide
more water bonding sites. Deswelling kinetics study shows that (My/M,)-t"?
curve of sample HNOCC-2A exhibited two distinct stages. The first stage in the

172

range 0-20 hr '~ fitted Higuchi model, which:was associated with the release of

free water. The other stage in theirange 20225 hr*’

was probably associated with
the release of the water tightly"bonded with polymer chain. On the other hand,
the (M/My)-t"* curve of sample NOCC-2 also fitted Higuchi model with a
higher diffusion coefficient compared to sample NOCC-2A.

It was found that ibuprofen encapsulation efficiency was enhanced as parts
of amino groups in NOCC were substituted by hexanoyl groups. Additionally,
for the sample with medium degree of COOH substitution, the encapsulation
efficiency increased with increasing the degree of hexanoyl substitution.

However, for the sample with high degree of COOH substitution, hexanoyl

group did not affect drug encapsulation efficiency significantly. Moreover, the
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ibuprofen release study shows that sample HNOCC-2A and HNOCC-2B
exhibited a one-stage bursting release behavior. In contrast, the release profile of
HNOCC-3A and HNOCC-3B exhibited a two-stage release behavior. Besides,
the bursting behavior was more prominent for the sample HNOCC-2A and
HNOCC-2B compared to HNOCC-3A and HNOCC-3B, respectively.

In summary, the amphiphilic and pH sensitive hydrogel derived from
chitosan 1is feasible to be employed as amphiphilic carrier to load
hydrophilic-hydrophobic drug as injectable drug-loaded implants or as wound
dressing material with excellent water-retefition ability and pre-designed drug

release function for particular therapeutic effect.
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