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ABSTRACT 

Polyethylene glycol (PEG), a hydrophilic polymer, is frequently used as a drug carrier to 
improve the dissolution of poorly water-soluble drugs. This study aimed to investigate 
the impact of different grades of PEG (1500, 3350 and 6000) on the crystallinity of 
metronidazole existing in various concentrations (10 to 60 %) in the formulation. The 
solid dispersions were prepared by heat fusion and milled down to microparticles for 
characterization by powder x-ray diffractometry. Viscosity measurements were also 
carried out on the molten mixtures at different temperature. Irrespective of the PEG 
grade, the reduction in drug crystallinity increased when the drug concentration was 
raised from 10 % to 20 %. Further increase in drug concentration from 20 % to 50 % 
was observed to increase the viscosity of the molten mixture markedly but the 
reduction in drug crystallinity remained relatively constant. At low drug concentration 
(<20 %), the very slight difference in viscosity affected drug crystallinity markedly. At 
high drug concentration, the viscosity effect was minimal. The findings suggested a 
dynamic system where the drug was continually thrown in and out of the PEG phase, 
and the existence of a critical viscosity that restricted the motility and promoted bond 
formation between drug molecules. This aptly accounted for the lowest reduction in drug 
crystallinity due to PEG 6000, followed by PEG 3350 and PEG 1500. At high drug 
concentrations where the critical viscosity was exceeded, further increase in viscosity 
would not have any significant effect on the drug crystallinity.  
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