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Conclusion and Future Work 

• AgNPs were 15-18nm diameter, pure, spherical and non-toxic at concentrations below
10 µg/mL, showing promise for therapeutic inhalation

• The successful compilation of PLGA microparticles formulation containing both AgNPs
and Rifampicin provides an opportunity to directly target the TB organism at the site of
infection via inhalation

• The next step is to develop an aerosol exposure system to aerosolise drugs onto TB-
infected human pulmonary alveolar epithelial cell and macrophage to test TB killing
efficacy

Results
• Transmission electron microscopy (TEM) showed that

synthesised AgNPs were spherical (Figure 3/A) with an
average diameter between 15-18nm (Figure3/B). There were
no contaminants within the synthesized nanoparticles (Figure
3/C)

• Following treatment of TT1 cells with AgNPs, for 24 h, 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide assay
(MTT; cellular activity) and lactate dehydrogenase release
(LDH; cell death necrosis) were measured and showed a small
but significant loss of cell viability (<25%) at higher
concentrations of AgNPs (25 and 50 µg/mL); the lower
concentrations of AgNPs had no effect, indicating a safe
exposure threshold (Figure 4)

• Interleukin 6 (IL-6) and Interleukin 8 (IL-8) mediator release
did not alter compared to control at low AgNPs
concentrations; they increased substantially at
concentrations >25ug/ml (Figure 4)

• PLGA was successfully used to encapsulate AgNPs and
Rifampicin in spherical particles with a size less than 5mm for
pulmonary drug delivery (Figure 5)

Introduction and Research Aim

• In 2020, there were more than 10 million new TB infections
and 1.5 million TB patients died1 (Figure 1)

• Lengthy treatment periods of currently administered oral TB
drugs (>6 months) along with the short half lives and low
bioavailability2 of oral TB drugs affect patient compliance
leading to multi-drug resistance3

• Hypothesis: Targeted co-delivery of antimicrobial silver
nanoparticles (AgNPs) and TB drugs via inhalation in a within
microparticles would provide more effective, timely
treatment.

• Aim1: To synthesise and fully characterise AgNPs

• Aim2: To assemble poly lactic-co-glycolic acid (PLGA)
microparticles and load with AgNPs and existing TB drug
(Rifampicin) to test for toxicity/bioreactivity against human
lung cells in vitro

Study Plan 
• Prepare capped AgNPs using a chemical bath reduction

method4 for assembly with Rifampicin within PLGA
microparticle carriers.

• Characterise particle preparations for their morphology,
charge, size, chemical composition and in vitro toxicity.

• Examine putative toxicity and bioreactivity in an in vitro
model of immortal human lung alveolar epithelial cells
(transformed type 1; TT1)

Inhalable Nanomedicine for Treatment of Pulmonary 
Tuberculosis
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Figure 1: World health organization estimates of Tuberculosis (TB) infection incidence in 2019 as per their report1
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Figure 3: Morphological analysis of AgNPs; A) TEM image with a scale of 100nm B) size analysis measured by ImageJ by 
counting 100 particles. C) Energy Dispersive X-Ray chart for the composition of the pure AgNPs

Figure 4: Toxicity and pro-inflammatory mediator release by type 1 alveolar cells after 24H of exposure to AgNPs. (CTR-
) refers to untreated cells while (CTR+) refers to cells treated with zinc oxide 20ug/ml used as positive control. 
Significance is denoted as a p-value p ≤ 0.05; * p ≤ 0.01 **, p ≤ 0.001****; p ≤ 0.0001 ****
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Figure 5: SEM Image of PLGA microparticles containing AgNPs and Rifampicin; size distribution was constructed by 
ImageJ and the UV spectrum of PLGA MP and raw Rifampicin were measured using UV/Vis Spectroscopy 
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