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Introduction

5-ASA is an anti-inflammatory drug commonly used in the treatment of inflammatory bowel
diseases and may provide protection against the development of colorectal cancer in these patients
(Bernstein, 2002). It inhibits activation of nuclear factor-xB (NF-kB), which is a central regulatory
transcription factor included in initiating and development of inflammatory processes (Bantel et al.,
2000). However, 5-ASA is rapidly absorbed from the small intestine, and there is little localization
of 5-ASA in the colon relative to the small intestine (Zhoy et al., 1999). This has motivated the
development of controlled release preparations specifically designed to minimize systemic
absorption and to achieve optimum delivery of the biologically active 5-ASA moiety to the distal
small intestine and colon. Thus, relatively high concentrations of free 5-ASA can be achieved in the
intestinal lumen without producing systemic exposure and subsequent toxicity. This type of target
tissue selectivity is a desirable feature for chemopreventive agents and is a significant advantage
when considering drug delivery methods to the mucosal surface of the gut. We have designed a new
microparticulated system consisting of a chitosan-Ca-alginate matrix with bioadhesive,
biodegradable, pH-dependent swelling and dissolution properties. The aim of the work was to test
the biodistribution of 5-ASA contained in this new microparticulated system after peroral
administration in rats in which colonic inflammation was induced.

Materials and methods
Chemicals

Sodium alginate (LF 10/60, fG 65-75%, viscosity, 20-70 mPas for a 1% w/v solution), Protanal
FMC BioPolymers, Norway; chitosan (150 KDa, [R%]"? 44+5 nm, viscosity 20-100 mPas for a 1%
w/w solution in acetic acid, 1% w/w, minimum 85% deacetylated), France Chitine, France; 5-ASA,
Fluka Chemie AG, Switzerland. 2.,4,6-trinitrobenzenesulphonic acid, TNBS, sodium salt (Sigma-
Aldrich. Inc., Steinheim, Germany). All other reagents were of analytical grade.

Preparation of 5-ASA loaded chitosan-Ca-alginate microparticles

Aqueous dispersion of alginate (3% w/w) and 5-ASA (0.5% w/w) adjusted to pH 7.0 by 0.2 M
NaOH was infused into a spray dryer nozzle unit (Buchi Mini Spray Dryer B-191, Switzerland) and
sprayed into solution of chitosan (0.25% w/w) and CaCl, (2.5% w/v) in 1% w/w acetic acid under
defined conditions (nozzle diameter 0.7 mm, aspirator pressure 100, atomizer pressure 600 Nih™,
flow rate 10 ml, inlet temperature 140°C, outlet temperature 100°C). The microparticles were cured
for 24 h, separated and freeze-dried. '"H-NMR, FTIR, DSC and X-ray studies were carried out in
order to determine 5-ASA stability during microencapsulation and drug-polymers interactions.

Drug release studies

The drug release studies were carried out in sealed glass vials at 37°C and 75 horizontal strikes/min
To compare the drug release under different pH conditions, the experiment were performed in pH
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while in the group treated with 5-ASA suspension. it was 20.71+3.0% and 10.30+0.17%.
respectively. In this period of time. again. significantly higher percents of radioactivity in other
organs and tissues in the group II were observed (fig. I¢). After 10 hours of administration. radio-
activity in the colon in the group I was 45.64+11.06% vs. 16.09+5.48% in the group in which 5-
ASA suspension was administered (fig. 1d). The tendency for radioactivity to increase in the upper
regions of GIT (seen in group II. the 10" hour of administration) and in both groups after 24 hours
(data not shown) can be explained also by secretion in the GI lumen of intestinally metabolized 5-
ASA. which is supported by the drug release data. also. Significantly higher radioactivity detected
in thyroid in group II in all periods of study supports the higher extent of systemically absorbed 5-
ASA and subsequent iodolysis when as suspension administered.
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Fig. 1. Biodistribution of *'I-SASA loaded chitosan-Ca-alginate microparticles, 1 h (a); 3 h
(b); 5 h (c) and 10 h (d) after peroral administration to Wistar rats with TNBS induced
ulcerative colitis )

Conclusion

The biodistribution studies confirm the potential of chitosan-Ca-alginate microparticles for
controlled release and colon-specific delivery of 5-ASA. These data and the studies related to the
efficacy against colonic inflammation in rats (not presented in this paper) show that described
system may be useful for clinical treatment of human colonic inflammatory bowel diseases.
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