Enhancing mRNA-Lipid Nanoparticle Efficacy

Exploring the Role of lonisable and Cationic Lipid Combinations on Delivery Efficiency and Immunogenicity
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Results & Discuss

Physicochemical Characterisation In Vivo Application 10 m
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immunostimulatory properties, DDAB holds potential to significance vs. 50% SM-102 LNPs was determined by one-way ANOVA with Tukey’s post-hoc test (*p < 0.05). 2 o time. Data are mean # SD
enhance both the structural integrity and immunogenicity DSPC:Chol: Zeta mRNA Table 1. Physicochemical properties of e K (n=3). *p<0.05 vs. 50%
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Enhance the potency and efficiency of LNPs by - o" 0° Increasing DDAB content SM-102 LNPs showed the highest expression, with signal decreasing as DDAB content increased. This suggests
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incorporating the fixed cationic lipid DDAB with the 30%SM-102:20%DDAB:1.5%DMG-PEG2000 01201 100£0.1 85t4 correlated with a progressive DDAB'’s in vitro enhancement may not fully translate in vivo, possibly due to biodistribution or immune
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(a) Fig. 4. Antibody levels in immunised mice. (a)
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Manufacturing 50% SM-102 10% DDAB 20% DDAB 30% DDAB  40% DDAB_ 50% DDAB - o levels were measured by ELISA. (a) Total IgG, (b) 1gG1,
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Fig. 2. In vitro expression of DDAB-LNPs. LNPs transfected in HEK293 cells at 5 @,\
varying mRNA concentrations. (a) GFP fluorescence. (b) mRNA expression. (c) Cell _g Qo\f{’ Qe\e $° S
Conclusion viability. Data represent mean # SD/SEM (n=9). *p < 0.05 vs. 50% SM-102; ns = not k] L
. . . ignificant (ANOVA, Tukey’s post-hoc). -
+  DDAB- LNPs might be not that good delivery vehicles, significant ukey's post-hoc) “
but they're decent vaccine adjuvants. 10-30% DDAB-LNPs showed significantly higher GFP expression than SM-102 N . . . . .
«  Balanced lipid ratios are key to tailoring immune LNPs, with 10% DDAB yielding a 6-fold increase at 2 pg/mL, suggesting improved All but the DDAB-rlch LNPs |nduced. strong to.taI.IgG: Ig(?l was elevated in 10-30% DDAB-LNPs, slightly exceeding
polarisation transfection. Cell viability remained comparable, indicating low cytotoxicity. SM-102 controls, while IgG2a remained low, indicating limited Thl-type responses.
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