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Conclusions and Future Work

• Pulmonary diseases including lung cancer, cystic

fibrosis, asthma, and COPD have alarming annual

mortality rates1.

• Current pulmonary therapeutics are inadequate and

improved pulmonary drug delivery is needed2.
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Incubation Variables: Time (8-48 hrs), Temperature (80-

120°C), Water Content (100-500 µL H2O)

Figure 2: Simulated UIO-66 structure

Results: Fabricated

monodisperse

nanoparticles between

30 – 120 nm. Particle

sizing was confirmed

by SEM, DLS, while

crystallinity was

confirmed with XRD4.
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• Aerodynamic diameter was shown to decrease with 

loading ratio for all defectiveness levels. 

• MH-S cells were shown to be viable after particle dosing, 

with no acute immune response detected. 

• Future work will examine the release kinetics of UiO-66 as 

well as further investigate the biocompatibility of loaded 

particles. 
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• Metal-organic

frameworks (MOFs),

are coordination

compounds of metals

and ligands that offer

promise as drug

delivery vehicles2

• Generational

pulmonary deposition

depends primarily on

aerosol particle size

(see Figure 1).

Project Goal: Determine the efficacy of a specific

MOF, UiO-66, as a pulmonary delivery platform.

Figure 1: Pulmonary deposition by

particle size3. Disease pathology

determines which generations need

delivered therapeutics.

Figure 4: Next Generation Impactor 

Aerodynamic Properties 

Next Generation Impactor (NGI)

• Fluorescent assay

quantified deposition.

• Deposition profiles

determine the median

mass aerodynamic

diameter (MMAD).

Results: Deposition was quantified for

unloaded/loaded particles, and MMAD

showed a statistically significant decrease

when particles were loaded5.

Figure 5: NGI deposition profile by plate for particles with 7.63%

defectiveness (left), and MMAD comparisons between unloaded and max-

loaded particles (right) n =3 (* p <0.10, ** p < 0.05).

Cargo-Loading 
Rhodamine B Loading

Goal: Load rhodamine B (RB) molecules into UiO-66 particles with high loading efficiency at

three different loading levels.

[RB] Loaded = [RB] initial - [RB] supernatant

Results: Developed and quantified series of

three different loading levels for particles at

three defectiveness levels. Able to produce

particles at controlled defectiveness and loading

given synthesis and incubation conditions.Figure 3: Loading ratio for each loading level

at varying defectiveness

Acid-free synthesis of UiO-66 with ZrCl4 and Terephthalic

acid in dry DMF yields monodisperse nanoparticles stable

in water, DMF, PBS and alcohols.

Methods: MH-S (murine alveolar

macrophage cell line) incubated

with >100 µg/mL unloaded UIO-66

nanoparticles for 24 hrs. Live cells

visualized using DAPI fluorescence

settings on live cell imager.

Results: UV fluorescence of UIO-66

nanoparticles enables visualization

of phagocytic uptake of particles

within cells.

100 µm

Figure 6: MH-S uptake of unloaded

UiO-66 particles

Figure 7: MH-S cell viability after dosing with unloaded UiO-66 at

varying particle concentrations. 24-hour viability is shown for two

defectiveness levels.
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