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Abstract
Objectives: Metformin Hydrochloride (MtHCL) is an oral antidiabetic drug and has many other therapeutic benefits. It has poor bioavailability, narrow absorption window and extensive liver metabolism. The objectives of this work were to prepare MtHC rectal suppository formulations and evaluation the bioavailability of the optimized formulations in health human volunteers. 
Methods: Suppository formulations were prepared by fusion method using Witepsol®, Suppocire® and Massa® fatty bases (different grades) and PEG hydrophilic bases (different ratios) each containing 500 mg drug. The prepared formulations were characterized for manufacture defects and pharmacotechnical properties and the formulations showing superior results were subjected to bioavailability testing in healthy human volunteers compared with the commercial oral tablet (Ref) applying LC-MS/MS. 
Results: The preparation method produced suppositories with satisfactory characteristics and free of manufacturing defects. The fatty bases containing Witepsol H12 (FW), Suppocire AP (FS) and Massa Estranium B (FM) were superior compared with the other bases. The results of the bioavailability testing showed comparable pharmacokinetic parameters when compared with the Ref. The AUC (0-24) values could be arranged as follow: FS>Ref>FM>FW, the Cmax values were as follow: FM>FS>FW>Ref and the relative bioavailability were calculated as 100.95, 99.01 and 76.65 % for formulations FS, FM and FW respectively. 
Conclusions: Generally, the fatty bases showed superior characteristics compared with the PEG bases. FS and FM formulations showed higher bioavailability compared with the Ref and could be potential alternatives to the commercial oral tablet particularly for paediatric and geriatric patients. 
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