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Summary

The antinociceptive actions of morphine incorporated into an injectable chitosan-based gel
were investigated in rats. Subcutaneous administration of 4.8 mg/kg morphine sulphate in a
gel composed of N,O-carboxymethylchitosan (NOCC| and chitosan resulted in significant
antinociception within 10 min that was maximal at 60 min and persisted for 6h. In contrast,
the same dose of morphine sulphate injected in sterile saline produced maximal responses at
30min but only persisted for 2 h. NOCC/chitosan gel was easily injectable using a 22 guage
needle and appears stable in long-term storage. No local or systemic adverse effects other than
morphine-induced sedation were observed either at the time of injection or during the
subsequent 48 h. We conclude that gels composed of chitosan and chitosan derivatives are
effective matrices for sustained-release formulations of opioid analgesics capable of providing

long-lasting antinociception.

Keywaords

The use of both opioid and non-opioid drugs
for the provision of pain relief is becoming
increasingly common in laboratory animal
medicine (Flecknell 1984, Liles & Flecknell
1992). The primary indication for these drugs
is in the provision of post-operative analge-
sia, which may be required for periods of up
to 72h (Flecknell 1984). Unfortunately, most
commonly available drugs have a relatively
short half life and duration of action in
laboratory rodents [Flecknell 1996). This
problem of limited duration of action is par-
ticularly relevant to the use of opioid drugs,
and has been described as ‘the most impor-
tant problem ...” affecting the clinical use of
opioid (narcotic] analgesics for post-operative
care (Flecknell 1996). Because most of these
drugs have poor bioavailability when admin-

Correspondence to: R. A, R. Tasker

Accepted 18 August 1997

Analgesia; opioid; NOCC; veterinary medicine; rat

istered in feed or water, they require par-
enteral administration, yet even the longer-
acting agents (e.g. buprenorphine) have a
duration of action of only 6-8 h in rats
(Cowan et al. 1977, Dum & Herz 1981). Thus
multiple injections are required if adequate

' analgesia is to be maintained. Multiple i.m.

or s.c. injections are often beyond the cap-
abilities of the care available in animal care
facilities, particularly during the period from
17:00 to 08:00. Further, multiple injections or
the use of drugs in combination to prolong
the duration of action may be associated with
an unacceptable risk of toxicity or may
compromise experimental design.

In an effort to address this issue, we have
embarked on a series of investigations
designed to develop a sustained-release for-
mulation of morphine that can be adminis-
tered easily by s.c. injection. QOur aim was to
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