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Dental caries is generally considered to be the major oral health problems around the
world. It is a bacterially based disease caused by mainly Streptococcus mutans (S. mutans), which
is sensitive to Chlorhexidine (CHx). Different modes of administration are recommended for caries
prevention, however, a varnish form results in a long-lasting suppression of S. mutans compared
with other forms of application (Attin et.al., Archives of Oral Biology, 48: 503-509 (2003)). Since
varnish is a formulation that can form a film on the tooth surface after evaporate out the solvent, a
film former is important in the sense of controlling the deposit and release of active substance. The
purposes of this study are to evaluate the usefulness.of Zein, a major storage protein of corn, as a
film former, by studying the effects of CHx content and plasticizer on the release pattern of CHx
from varnish and also the possible mechanism of sustained action.

The results showed that increasing CHx content from 3 to 40% in a CHx varnish
formulation increased the release rate of CHx, especially for the burst effect at the early state. The
plasticizers [Glycerol (Gly), Polyethylene glycol 400 (PEG) and Propylene glycol (PG)] were also
increasing the release rate. The increment depended on the types of plasticizer. PG showed the
highest increment by increasing both at the early burst effect and extended release, while Gly and
PEG increase only the extended release effect. Moreover, the release rate of CHx can be
increased by increasing plasticizer amount. These results may prove that the release pattern of
CHx from varnish with Zein as a film former can be manipulated by altering the CHx content and
plasticizer, which are related to the early action of the product for controlling the amount of S.
mutans.

CHx can still release slowly after the film of CHx varnish was washed out because a
nanocrystal of CHx in the free base form with low solubility was precipitated on the tooth surface.
The present of nanocrystal of CHx free base which was proved by using SEM and EDX is related
to the sustained action of CHx varnish.

The MIC and MBC of CHx on S. mutans were 1.12 + 0.53 llg/ml and 3.06 + 1.52 Lg/ml,
respectively, while for Lactobacillus acidophilus were 3.60 + 1.34 [Lg/ml and 4.38 + 1.52 Lg/ml,

respectively.





