Improving mupirocin efficacy using bio-cellulosic transdermal patches for topical infections mainly caused by MRSA.
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Abstract

Bacterial cellulose (BC) a natural polymer is of massive industrial importance. Bacterial cellulose  membranes is highly valuable in the purpose of transdermal drug delivery systems because of the effectiveness of preparation of the drug loaded BC membranes and the fact that they are only composed of a single layer. With the emergence of antibiotic resistance against beta-lactamase-stable penicillin a novel antibiotic Mupirocin was introduced to tackle with methicillin resistant staphylococcus aureus infection.
The aim of this study is to produce Bacterial cellulose membranes by the potent bacteria Komagataeidacterhansenii (MTCC 13036). Production and purification of Bacterial cellulose membrane was carried out and subsequently impregnation of Mupirocin in BC membranes from prepared stock of mupirocin at 2.5%, 5.0% and 10% (w/v) in neutral pH phosphate buffer to develop transdermal patches. Evaluation and incorporation efficiency of the drug was determined using chromatographic techniques followed by anti-bacterial activity against S.aureus including MRSA shows zone of inhibition from 30 to 40mm in diameter. Study followed by SEM, FTIR, TGA and DSC found uniform distribution of antibiotic in inter connected fiber network, successful impregnation and higher stability of bacterial cellulose under high temperature. In vivo efficacy of impregnated patches at 50µg 250µg and 500µg/patch of impregnated cellulose membrane shows 1 to 2.5 log10c.f.u reduction by single application. Impregnated patch of500µg reveals better efficacy than single time application of markedly available 2% Mupirocin ointment. Impregnated BC membranes can be a novel medicate as transdermal patch which may help in infected wound recovery caused by burns, abrasions, skin tears, amputation wounds, exit-site of dialyzed patients, surgical cuts as well as other cutaneous infection.  Rahul Bhat is a PhD research scholar from CSIR-IIIM Jammu and is passionate towards Research and Development. He has worked on contagious pathogens causing disease like plague, Tuberculosis, COVID-19 and many more. He have good exposure in the field of Hospital, Healthcare, Pharmaceutical industry and as well as in Research and Development. He is having interest in drug discovery, finding novel compounds to tackle antibiotic resistance. Presently he is working with Fermentation and Microbial Biotechnology Division and is engaged in production of natural polymer which is further utilized as drug delivery machinery to combat wounds infections associated with Methicillin resistant staphylococcus aureus (MRSA)
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Figure 1: Overall Anti bacterial activity of Impregnated BC membranes

Publication

1. Lakshmi  J. Optimization and validation of RT-LAMP assay for diagnosis of SARS-CoV2 including the globally dominant Delta variant." Virology journal. 2021; 18.1: 1-14.

2. Sharma S. High-throughput screening of compounds library to identify novel inhibitors against latent Mycobacterium tuberculosis using streptomycin-dependent Mycobacterium tuberculosis 18b strain as a model." Tuberculosis. 2020; 124:

3. Eniyan K. Screening of ant tubercular compound library identifies inhibitors of Mur enzymes in Mycobacterium tuberculosis." Slas Discovery: Advancing Life Sciences R&D. 2020; 25.1:70-78.

[bookmark: _GoBack]
Biography
 
Rahul Bhat is a PhD research scholar from CSIR-IIIM Jammu and is passionate towards Research and Development. He has worked on contagious pathogens causing disease like plague, Tuberculosis, COVID-19 and many more. He have good exposure in the field of Hospital, Healthcare, Pharmaceutical industry and as well as in Research and Development. He is having interest in drug discovery, finding novel compounds to tackle antibiotic resistance. Presently he is working with Fermentation and Microbial Biotechnology Division and is engaged in production of natural polymer which is further utilized as drug delivery machinery to combat wounds infections associated with Methicillin resistant staphylococcus aureus (MRSA)


image1.tiff
Untreated control 29 Mupirocin Mupirocia

>> - Placebo Control 0.5% Mupirocin>00/Patch of BC
¢ A\

Purified Bacterial cellulose membranes
s
e Day3 3 -
>

In-vivo efficacy Studies
-»- Control

]

Mupirocin 0.5% ointment

Mupirocin
-+ 500pg/Patch of
cellulose membrane

Log10 (c.f.uiml)

2% Mupirocin ointment

+ Placebo

Days

Anti bacterial activity of impregnated BC-membranes  Graphical representation of in-vivo efficacy




