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Project Overview

Cad Model of the Experimental Setup

Produce bubbles in water to test setup and flow rate
03 Test with proteins: Lysozyme and BSA (Bovine Serum Albumin)

04 Test with lipid nanoparticles (+ mRNA)
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BSA T1 (100sec): Pressure Fluctuations

BSA T2 (100sec): Pressure Fluctuation

1.1 bubbles/second
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Sample Volumes

50 mL vial

15 mL vial
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0 1 Cad Model of the Experimental Setup

02 Produce bubbles in water to test setup and flow rate

est with proteins: Lysozyme and BSA (Bovine Serum Albumin)

04 Test with lipid nanoparticles (+ mRNA)




Proteins

Lysozyme (egg BSA - Bovine
whites) Serum Albumin

[1] Yano et al. J. Phys. Chem. B (2018) 122 (17): 4662-4666.

Hydrophobic residues

Positively charged residues

Negatively charged residues



Lysozyme
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UV-Vis

(UltraViolet — Visible Light)

Measures protein concentration

Source: Emily Humphreys, 2016, ThermoFisherScientific

Measures protein / aggregate size

Sample

Photon

‘;‘ Detector

Correlator

* LS Instruments

Source: LS Instruments, Dynamic Light Scattering DLS

Dynamic Light Scattering (DLS)
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AutoCorrelation Intensity
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Lysozyme Trial 1: DLS Correlation Curve
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Autocorrelation Intensity
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Lysozyme Trial 2: DLS Correlation Curve

Raw DLS Curves Normalized
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Total Interfacial Turnover

[ Results

File Edit Font Results

|Area  [Mean  [Min [Max [Major [Minor |Angle [Circ |AR  [Round [Solidity |  *
29812 116811 63 149 248.061 153.018 0 0918 1621 0617 1.001

21228 151.483 121 159 200.043 135113 0 0945 1481 0675 1.000

19096 109.738 53 153 206.021 118016 0 0893 1746 0573 1.000

18449 115301 44 154 191.005 122981 0 0931 1.553 0644 1.000

W N =

Surface Area Formula for Ellipsoid
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\ Bubble Surface Area * Number
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Interfacial Turnover

A = Total Surface Area of the oblate spheroid (flattened) bubble
D,, = Equatorial Diameter (Major)

D, = Polar Diameter (Minor)

e = Eccentricity of the spheroid
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Intensity of Aggregates
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Project Overview
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Conclusions
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« Exposure to an air-water interface induces aggregation Benstired
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* Bubbling device effectively demonstrates kinetics for aggregation

 Initial finding: changes seem to occur on a logarithmic scale
» Results vary for BSA and Lysozyme over timescale




Future Work

* Further testing with BSA and Lysozyme
samples to establish a trend

* Testing with Lipid Nanoparticles without
mRNA

Source: Tom Cleveland, https://www.nist.gov/programs-
projects/Inp-rna-research-grade-test-material

« Testing with lipid vesicles to see different trends

* Using Cryo-TEM microscopy to analyze the
shape of aggregates

Cryo-TEM image of Lipid Vesicles
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DLS Acquisitions - LNPS

Intensity AutoCorrelation
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Protein Concentration (mg/mL)
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