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Tuberculosis

® Strikes in the lungs and slowly dissolves the

tissues

® Diagnosed via Sputum Test, Tuberculin SKkin

Test, or TB Blood

® Easily spread by airborne transmission through

Test

coughing or sneezing

A multipronged attack on Latent, Active and Resistant
strains of Mycobacterium tuberculosis

Abstract

Background

® Causative agent is Mycobacterium tuberculosis

The bacterium Mycobacterium tuberculosis, also referred to as MTb, infects individuals
In latent, active and resistant forms. There are recommended regimens for the delivery
of established antibiotics to infected individuals. These regimens focus on the oral
administration and involve relatively large doses that often result in significant side
effects. This invention is a biodegradable implant composed primarily of an inert
saturated fatty acid, namely stearic acid. The antibiotic is incorporated into the stearic
acid matrix along with other constituents. The composition also includes a salt to
regulate the release rate of the antibiotic, a metal-stearate structure to provide
additional toxicity against MTb, ascorbic acid, and unsaturated fatty acids in low
concentrations. As the fatty acid implant dissolves it forms a micelle that encapsulates
the antibiotic. The micelle is transported to the infected area by serum and, since it is a
primary energy source for the bacterium, is consumed. The antibiotic is hidden in the
matrix (micelle). The biodegradable implant, which can be inserted as a single
component or a as spheres of different sizes (i.e. micrometer) does not have to be
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Figure 1. Computer generated image
of drug-resistant Mycobacterium
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Figure 2. Annual tuberculosis incidence(per 100,000), by region—

worldwide in 2017
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Figure 3. Composition of the implant
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Figure 5. Stearic acid is used as a matrix to contain a dozen molecular species used to
attack/weak Mycobacterium tuberculosis. Tablets and dust of different sizes and shapes have been used to
date. A tablet containing the medicinal species will be emerged in water for almost a month, and then molecular
species will slowly leach out into the aqueous phase. This replicates what would take place in in vivo.
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Figure 4. Conductivity comparison of Stearic Acid (left) vs Stearic Acid and Sodium Acetate
(right). Hundreds of measurements were made by our group, this is representative data.
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Future

Currently writing a patent application. Experiments planned for spring include a complex
series of measurements at THE NATIONAL HIGH FIELD MAGNET LAB to study the release
rate of the different components.
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