Highlights
· The emulsion solvent evaporation method was used to develop SC PLGA NPs. 

· To improve the oral bioavailability of S-Allyl-L-Cysteine (SC) by SC PLGA NPs.
· A newly UHPLC-MS/MS method development and their validation.
· This method was used to perform a comparative study for SC-S, and SC PLGA NPs in the plasma from the evaluation of pharmacokinetic parameters e.g. area under curve (AUC)0–t, Cmax, Kel, t1/2, etc.

· The oral bioavailability of SC PLGA NPs was significantly (p<0.01) increased 4.83 times more as compared to orally given SC-S in rats.
· A comparative antibacterial activity of SC PLGA NPs was determined for the gram-positive and gram-negative bacteria.
· The antimicrobial activity of SC PLGA NPs was more effective than pure S-Allyl-L-Cysteine with significant results (p<0.01) as compared to SC-S for both for the antibacterial activity with 100µl and another one is a dose-dependent antibacterial activity.
