peutic potential of numerous nasally
administered drugs.

Mucoadhesion

In contrast to ‘conventional’ polymers,
whose mucoadhesive properties are exclusi-
vely based on non-covalent bonds, thiola-
ted polymers or designated thiomers are
capable of forming covalent bonds with
cysteine-rich subdomains of the mucus gel
layer. The bridging structure most
commonly utilized in biological systems

namely the disulfide bond - is thereby used.
Due to the immobilization of thiol groups
the mucoadhesive properties of chitosan
and poly(acrylic acid), for instance, are
improved at least 140-fold [2] and 20-fold
[3], respectively. Thiomers are therefore by
far the most mucoadhesive polymers to our
notice [4]. The mucoadhesive properties of
drug delivery systems based on thiomers
were also demonstrated in human volun-
teers [e.g. 5].

1

Controlled drug release

Due to a sustained drug release, a prolon
ged therapeutic level can be guaranteed.
Consequently the frequency of dosing can
be reduced contributing to an improved
compliance. The release of drugs out of
polymeric carrier systems can be cont-

i

rison to most low molecular weight permea-
tion enhancers, thiolated polymers offer
the advantage of not being absorbed from
the mucosal membrane. Hence, their per-
meation enhancing effect can be maintai-
ned for a comparatively longer period of
time and systemic toxic side effects of the
auxiliary agent can be excluded. The
mechanism being responsible for the per
meation enhancing effect of thiomers has
been discovered within the last years
showing a reversible opening of tight junc
tions and the role of glutathione as permea
tion mediator [7]. As this permeation
enhancing mechanism differs from most
conventionally used permeation enhancers
such as fatty acids, the effect can be even
further improved by the combination of
both types of permeation enhancing
systems. In Fig. 2 the improved nasal
absorption of a peptide drug (Leu-enkepha
lin) in the presence of 0.5% thiomer is illus
trated [8].

Furthermore, the improvement in systemic
uptake of insulin and human growth
hormone (hGH) from the nasal mucosa was
demonstrated in vivo [9, 10]. Results of
these studies are illustrated in Fig. 3 and 4.
More recent studies showed that by making
use of thiomer-microparticles an even
higher nasal bioavailability for hGH in the
range of 8% can be gained [11].
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Fig. 3. Concentration-time profiles
of insulin in rat plasma obtained
after nasal application of thiolated
chitosan—insulin microparticles (m),
of chitosan—-insulin microparticles
(+) and of mannitol-insulin microp-
articles (¢), respectively. Adapted

from Krauland et al. [9].
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Fig. 4. Because of its compara-
tively high molecular mass (22
kDa), hGH is not absorbed from the
nasal cavity in significant quantities
(®). Utilizing a thiomer as auxiliary
agent, however, an absolute nasal
bioavailability of 2.6% was reached
(m). Adapted from Leitner et al.
[10].






