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Abstract

Multi-drug resistant and biofilm forming bacteria have surprisingly increased
over recent years. On the contrary, the rate of development of new antibiotics to
treat these emerging superbugs is very slow. Therefore, aim of the present study
was to prepare novel nanobiotic formulations to enhance the antimicrobial
activity of the three antibiotics; clindamycin, doxycycline, and linezolid against
different species of Staphylococci. Antibiotics were conjugated with
nanoemulsions and evaluated for their antimicrobial activities, cytotoxicity, as

well as post-antibiotic effects.

Upon quantitative assessment of Staphylococcus biofilm formation, 84 isolates
(66.14%) were biofilm forming. Minimum biofilm inhibitory concentrations
displayed that 77.2%, 50.87%, and 5.3% of Staphylococcus isolates were
sensitive to linezolid, doxycycline, and clindamycin nanobiotics, respectively.
Doxycycline and linezolid nanobiotics exhibited promising enhanced
antibacterial activities. On the contrary, clindamycin nanobiotic exhibited poor

antibacterial activity.

Cytotoxicity of the conventional antibiotics and nanobiotics was analyzed
using 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
assay on rat hepatocytes. Half-maximal inhibitory concentration (1Cso) was
estimated from an experimentally derived dose-response curve for each
concentration using GraphPad Prism software. Post-antibiotic effects (PAES)
were determined by viable count technique. Clindamycin, doxycycline, and
linezolid antibiotics as well as their nanobiotics were tested against two selected
methicillin resistant Staphylococcus aureus (MRSA) isolates. The PAE values
for MRSA-S1 were 2.5 h for the three conventional antibiotics. However, the

PAEs for nanobiotic formulations were 4 h for both clindamycin and linezolid,
X1



