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Large Volume Parenteral Solutions (LVPS), the most widely used medications in health care (about 300 million units used in Brazil per year) are used in the replacement of body fluids, nutrition and as delivery vehicle for the administration of other medications. Glucose-based LVPS (5-50%), largely employed, must be assured with a sterility level by thermal processing, which efficacy should be provided by an appropriate biological indicator (BI) that supplies fast, accurate and reliable results. The purpose of this study was to evaluate the influence of glucose concentrations upon the thermal stability of recombinant green fluorescent protein (GFPuv) and its adequacy as BI for moist-heating. 

GFPuv (3.5-9.0 (g GFPuv/ml), expressed by E. coli, isolated by TPP extraction with HIC, was diluted in buffered (each 10 mM: Tris-EDTA, pH 8; phosphate, pH 6 and 7, and acetate, pH 5) and in unbuffered (water for injection, WFI; pH = 6.70(0.40) glucose solutions (from 1.5% to 50%) and exposed to temperatures between 80oC and 95oC. The extent of protein denaturation (measured as the loss of fluorescence intensity) was expressed in decimal reduction time (D-value, min), the exposure time required to reduce 90% of the initial fluorescence intensity of GFPuv. At 95oC, the D-value for GFPuv in 1.5%-50% glucose, respectively,  ranged from: (i) 1.56 to 1.94 min in acetate, (ii) 2.18 to 3.06 min in WFI; (iii) 2.35 to 2.61 min in phosphate, pH 6.0; (iv) 2.91 to 3.77 min in phosphate, pH 7.0; (v) 2.37 to 3.91 min in Tris-EDTA, pH 8.0. By the convenient measure of fluorescence intensity, GFPuv can be used as an indicator to report the extent of denaturation rates of other proteins in glucose solutions undergoing thermal processing. The thermostability of GFPuv provides the basis for its potential utility as a fluorescent BI to assay the efficacy of moist-heat treatments of LVPS at temperatures lower than 100oC.

