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Discussion and Future Work
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Figure 3: These graphs show the results from the different drug administrations in the PK model. As shown

drug reduces chances of reaching toxic concentrations.
 Each day, a decrease in the planktonic and biofilm states
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IFigure 2: Schematic of PKPD model used to create formulae. Matlab code
utilizing the ODE15 solver was used to evaluate the solutions to these equations.
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Figure 4: These three graphs show the drug profile and bacterial populations following tobramycin
administration from days 3-8. The drug was administered through a nebulizer. Left: Tobramycin

pharmacokinetics. Center: The ‘Observed’ graph shows the sum of the agar, biofilm, and planktonic states of

the bacteria. Right: Individual bacterial populations over time.
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In the PD model, the equations track the bacteria in the agar (A), planktonic (P), biofilm (B), and

latent (L) states during the initial infection and following drug treatment. In the PK model, the
drug is tracked in the lungs (R), plasma (C), and the tissues (T). The nanoparticle model
incorporates all equations from PD and PK model, but the lung concentration equation was
changed and an equation tracking the nanoparticle was added.

Figure 5: These three graphs show the drug profile and bacterial populations following tobramycin
administration from days 3-8, where the drug was delivered through nanoparticles, which carries the drug
to the lungs and releases it in a sustained manner.



