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The broad objective of this research was to better understand the low temperature thermal behavior of 
pralidoxime chloride-water system and its implication on "the freeze drying process. X-ray powder 
diffractrometry (XRPD), scanning electron microscopy (SEM), differential scanning calorimetry (DSC) and 
infrared spectroscopy (IR) were used to characterize the physicochemical properties of the system. Low 
temperature thermal behavior of 5% pralidoxime chloride frozen solution was done using DSC. Two 
endothermic events were found at -12 and -10.3°c before the ice melting endotherm. Then two endotherms are 
interpreted as eutectic melting. The hypothesis is that two different polymorph might exists during freezing. 
Various heating and cooling rates apparently do not alter the observed behavior. Attempts have been put to 
further characterize the two endotherms using thermal treatment (annealing). Annealing was carried out at -12, 
-15 and -17°c for 1 hour in separate experiments at either before or after the sample was cooled to a 
predetermined freezing temperature (-40°c). Apparently, there is no significant change of low temperature 
behavior as recorded by DSC under the two annealing conditions. It is then suggested that the annealing period 
was not sufficient to induce any a transformation in frozen solution. However, freeze drying experiment was 
conducted to see if there would be any observable changes in physicochemical properties of freeze dried 
product. The freezing conditions were simulated to those carried in the DSC experiment. The results show that 
the melting temperature of the freeze dried products obtained under different annealing condition was different. 
The one melting temperature of the product obtained under the condition where the solution was annealed after 
reaching -40°c is higher than that of the product when the condition were annealed before cooling down to 
-40°c. It indicated that annealing at temperature before the solution was frozen at -40°c would likely induce 
more ordered crystal structure, while annealing after the solution was frozen at -40°c would not cause any 
changes and deposit in a low ordered crystal structure. However, the hypothesis is not consistent with the 
XRPD data. A more crystalline powder was apparently observed in a product where the condition was 
annealed before cooled down to -40°c.
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