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 Solvent exchanged in situ forming gel system is drug delivery system that is in sol form 
before administration, when it contacts with the body fluid and then the water miscible organic 
solvent dissipates and water penetrates in the system, leading the polymer precipitation as in
situ gel at the site of injection.  The objective of this research was to study the parameters 
affecting the gel properties, drug release and antimicrobial activities of in situ forming gel 
systems to deliver antimicrobial agents in periodontitis treatment.  The effect of variable 
parameters i.e. types and amount of polymer, drugs and hydrophilic/hydrophobic plasticizers 
on the gel properties were performed.  The gel appearance, pH, viscosity, rheology, 
syringeability, gel formation, rate of water diffusion into the gels, degradation, drug release 
behavior and antimicrobial activities against Staphylococcus aureus, Escherichia coli, Candida 
albicans, Streptococcus mutans and Porphyrommonas gingivalis were determined.  An in situ
forming gel system was prepared using N-methyl-2-pyrrolidone (NMP) as solvent.  Each 
polymers, Ethocel, bleached shellac and Eudragit RS in different amounts were used to 
formulate the in situ forming gel systems.  Increasing the amount of each polymer increased 
the viscosity and the work of syringeability.  All in situ gel systems showed the Newtonian 
behavior.  The gel formation of Ethocel and Eudragit RS systems after injected into PBS pH 
6.8 showed the rigid gel, whereas the bleached shellac was elastic gel.  In situ forming gel 
systems containing 5%w/w antimicrobial agents, doxycycline hyclate, metronidazole or benzoyl 
peroxide showed the antimicrobial activitiy against P. gingivalis.  Increasing the amount of 
each polymer decreased the releasing of doxycycline hyclate.  All systems showed the drug 
release by Fickian diffusion mechanism.  PEG1500 and peppermint oil affected the viscosity 
and syringeability of in situ gel systems.  Eudragit RS systems (35%w/w) containing 
peppermint oil could form the elastic gel.  Increasing peppermint amount significantly 
decreased the releasing of doxycycline hyclate (p<0.05).  For stability studies, the in situ gel 
system should be kept at 4°C since the gel appearance, gel properties and antimicrobial activity 
were unchanged as comparing to those of the initial.  In the addition, a synergistic effect 
between doxycycline hyclate and metronidazole was obtained against P. gingivalis.   
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