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Abstract   

 

Local drug delivery of antimicrobial drug into periodontal pocket has been interesting for 

periodontitis treatment. Practically, in situ forming gel is solution of polymer that transforms 

into gel after administration into the body and in situ forming microparticle system is injectable 

emulsion. The internal phase of emulsion contains drug and polymer solution and continuous 

phase contains oil and stabilizer. The objective of this research was to develop in situ forming 

gel system and in situ forming microparticle system (ISM) for periodontitis treatment using 

cholesterol and bleached shellac. The parameters such as appearance, viscosity, rheology, 

syringeability, gel formation, degradability, drug release, stability of emulsion and 

antimicrobial activity against Staphylococcus aureus, Streptococcus mutans and 

Porphyromonas gingivalis were investigated.  The in situ forming gel was prepared using 

cholesterol and bleached shellac as gelling agent while N-methyl-2-pyrrolidone (NMP), 

dimethyl sulfoxide (DMSO), 2-pyrrolidone and eutectic (menthol and camphor) used as 

solvent. The in situ forming microparticle (ISM) was prepared by sol in oil emulsion containing 

bleached shellac in 2-pyrrolidone as in internal phase, olive oil as external phase and glycerol 

monosterate as stabilizer (emulsifier). All doxycycline hyclate (DH) loaded systems were easy 

to be injected and able to form gel. They showed Newtonian or pseudoplastic flow and could 

inhibit Staphylococcus aureus, Streptococcus mutans and Porphyromonas gingivalis. An 

addition of 10% benzyl benzoate in the in situ forming gel prepared from cholesterol was the 

most suitable preparation because the burst release was minimized. The DH in situ forming gel 

containing bleached shellac with 2-pyrrolidone as solvent and the DH ISM containing bleached 

shellac with 2-pyrrolidone as internal phase and 2.5% GMS dissolved in olive oil as external 

phase might be the most suitable preparation to use in periodontitis treatment because the 

systems were able to properly sustainable drug release and degradable higher than the others.   
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e.g. (Latin); for example 

Eq. equation 

et al. and others 

etc. et cetera (Latin); and other things/ and so forth 

G (needle) gauge 

g gram(s) 

GMS glycerol monosterate  

h hour(s) 

ISM in situ forming microparticle 

L liter(s) 

mg milligram(s) 

min minute(s) 

mL milliliter(s) 

msc model selection criterion 

MW molecular weight 

N newton 

nm nanometer(s) 

PBS phosphate buffer solution 

pH potentia hydrogenii (Latin); power of hydrogen 

R
2
 coefficient of determination 

rpm revolutions per minute 

s sec(s) 

SEM scanning electron microscope 

              S.D.  standard deviation 



 

 

 

 

 


