in the performance of a mucoadhesive
versus a non-mucoadhesive particulate
delivery system for riboflavin in human
volunteers is provided [1]. In contrast to
‘conventional’ polymers, whose mucoadhe-
sive properties are exclusively based on
non-covalent bonds, thiolated polymers or
designated thiomers are capable of forming
covalent bonds with cysteine-rich subdo-
mains of the mucus gel layer as illustrated
in Fig. 2. 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, were
improved at least 140-fold [2] and 20-fold
[3], respectively. In Table 1 the rank order
of the most mucoadhesive polymers tested
via the rotating cylinder method is provided
[4]. The mucoadhesive properties of drug
delivery systems based on thiomers were
also demonstrated in human volunteers

[e.g. 5].

Controlled drug release

Due to a sustained drug release a prolon-
ged therapeutic level can be guaranteed [6].
Consequently the frequency of dosing can
be reduced contributing to an improved
compliance. The release of drugs out of

aemonstratea to snow a strong permeation
enhancing effect for the uptake of drugs
from the intestinal mucosa [7-9]. In compa-
rison to most low molecular mass 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 the tight
junctions and the role of glutathione as per-
meation mediator [10]. As this permeation
enhancing mechanism differs from most

Table 1. Rank order of most mucoadhesive
polymers. Adapted from Grabovac et al. [4]

Polymer Adhesion time in hours;

means % SD (n = 3-5)

Thiolated Chitosan 161.2 £7.2

Thiolated Polycarbophil 26.0+0.9

Thiolated Poly(Acrylic Acid)

19.4£0.8

Hydroxypropylcellulose 15.2+04

Carbopol 980 12.5+09

Carbopol 974 10.3+0.9

Polycarbophil 10.2+0.8

Carbopol 980 98+0.2

s “ owe e

D L LR Taey TRy

Thiomer

SS

s S
S S
Ss
SS
S
Mucus gel layer

Fig. 2. Formation of disulfide bonds
between thiomers and the mucus
gel layer.
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Fig. 3. Release profile of rifampicin
from tablets based on thiolated car-
boxymethyilcellulose. Adapted from
Bernkop-Schniirch et al. [6].






