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METHODOLOGY IN VIVO TESTING RESULTS

Lipid nanoparticle preparation LNPs with Lipid 4 were the most effective in expanding
For particle formation, agueous mMRNA and ethanolic lipid solutions were turbulently mixed in a t-mixer while a neutral pH gp-33 and gp-34 specific T-cells, followed by Lipid 3,

buffer was introduced inline for dilution to aid particle maturationt. The mRNA encapsulated encoded model antigenic five-fold and three-fold the buffer (Figure 2). LNPs with
epitopes from LCMV glycoprotein (LCMV-gp). Lipid solutions contained PEG-2K, DSPC, cholesterol, and one of the four lipid 1 to 3 were all one or less than one-fold over the
disulfide 1onizable lipids (Lipid 1, Lipid 2, Lipid 3, and Lipid 4). Ultrafiltration and diafiltration was carried out using control. LNPs with lipid 4 activated expansion of antigen-
Amicon Ultra 15 centrifugal units (Merck Millipore Ltd., Tullagreen, IRL). The final products were then sterile filtered and specific T-cells to more than 10% of total circulating
particle characteristics measured. CD8+ T-cells.

Particle characteristics — analytical methods

Particle size and polydispersity index (PDI) were measured with the Malvern Zetasizer Nano ZS (Malvern Panalytical,
Malvern, UK). Encapsulation efficiency was determined via ribogreen assay, with fluorescence reading performed using a
GloMax Discover plate reader (Promega, Madison, USA). mRNA purity was tested by high-performance liquid
chromatography (HPLC).

Particle stability

LNPs were stored at -20°C and -80°C for six months. Particle characteristics were assessed for samples stored at both
temperatures at 3- and 6-month time points and compared to the characteristics at the time of manufacturing.

|n vivo testing

Female C57BL/6 mice (4 mice per group) were immunized with approximately 50 pL of formulation (concentration 0.25
mg/mL) in the biceps-femoris of the left leg on day 0 and right leg on day 0 + 4. A positive control formulated using the
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INTRODUCTION

Lipid nanoparticles (LNPs) have emerged as
promising vehicles to deliver a variety of
therapeutics In vivo for the treatment and
prevention of various diseases. MRNA LNPs
conventionally contain mRNA encapsulated In a
lipid bilayer consisting of an Ionizable lipid, a
phospholipid, cholesterol, and a pegylated lipid*-2.
The 1onizable lipid generally contains an amino
group, which electrostatically interacts with the
phosphate groups on the mRNA backbone. The
structure of the 1Ionizable lipid Impacts the
efficacy, stability, and safety of mMRNA LNP
therapeutics3. One of our successfully developed
lonizable lipid families integrates a disulfide bond
Into the main structure. The reduction of disulfide
bonds happens In endosomes that facilitate the

gp-33 tetramer positive cells

Figure 2:
Percentage of gp-33
and gp-34 positive
cells day 8 post
Injection with LNPs
formed by various
lipids. Formulation
buffer used as the
negative control and
DIlin-MC3 used as
the positive (size 83

same method and mMRNA with DIlin-MC3 as the ionizable lipid was also injected. Day 8 peripheral blood cells were stained nm, PDI1 0.12, EE
endosomal €SCapeE of MRNA. for CD8+ T cells and gp-33 or gp-34 tetramers?, 93%, and MRNA
purity 89%).

*p<0.05 after t-Test
(paired two sample)
comparing with
Dlin-MC3
performed in excel.

CONCLUSIONS

In vivo, these LNPs with novel lipids induced high T-
cell activation — overall showing a greater immune

PARTICLE CHARACTERISTICS RESULTS

Preliminary formulation results (n=1 for each ionizable lipid, Table 1) showed sizes ranging from 58 to 86 nm at the time of
manufacturing, with PDI less than 0.25, encapsulation >92%, and mRNA purity > 97%. At -20°C, Lipid 3 showed particle
growth (86 nm at time 0, 188 nm at 3 months and 253 nm at 6 months) and drop in encapsulation (93% at 3 months and 89%
at 6 months).

The purpose of this experimentation was
to formulate four lipids from this family
using a tool MRNA and evaluate Immune
response In VIvo.

The LNPs formed with Lipid 1 and Lipid 2 were disc-shaped, while Lipid 4 formed spheres and Lipid 3 formed particles
with larger water pockets present (Figure 1).
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