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Abstract
Project Code: DBG4880003
Project Title: Solid State Characterization and Interconversion of Norfloxacin
Hydrates
Investigator: Narueporn Sutanthavibul, Ph.D.
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Wanchai Chongcharoen
Faculty of Pharmaceutical Sciences, Chulalongkorn University
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Four stoichiometric norfloxacin (NF) hydrates (dihydrate, hemipentahydrate,
trihydrate, pentahydrate) and one disordered NF state, were generated by various methods
and characterized. X-ray powder diffraction (XRPD) patterns of all NF hydrates exhibited
crystalline structures. NF hydrates transformed to anhydrous NF Form A after gentle
heating at 60 °C for 48 hours except dihydrate and trihydrate where mixture in XRPD
patterns between anhydrous NF Form A and former structures existed. Desiccation of NF
hydrates at 0% RH for 7 days resulted in only partial removal of water molecules from the
hydrated structures. The hydrated transitional phase and the disordered NF state were
obtained from the incomplete dehydration of NF hydrates after thermal treatment and
desiccation of pentahydrate NF, respectively. Anhydrous NF Form A and NF hydrates
transformed to pentahydrate NF when exposed to high moisture environment except
dihydrate. In conclusion, moisture levels, temperatures and duration of exposure influenced
the interconversion pathways and stoichiometry of anhydrous NF and its hydrates.

NF hydrates did not show significant particle size reduction after dehydration due to
the very compact structures and by high K., value obtained for dihydrate NF. Thus, NF
hydrates were physically very stable and less likely to collapse after dehydration.
Dehydration energy of lower stoichiometric hydrate (hemipentahydrate NF) was lower than
higher hydrates (trihydrate NF and pentahydrate NF) due to the number, position and
strength of hydrogen bonding between crystalline water and NF moiety in crystal lattice
structure. The total dehydration energy for every NF hydrates were very high and found to
be independent of temperature used.
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