Scalable mRNA-LNP Manufacturing Enabled by Microfluidic
In-Line Dilution Across Development and Production Scale
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Background

The Scalability Challenge in RNA-LNP Manufacturing IVL-GeneFluidic® Platform; Gene-to-GMP Manufacturing
. Long processing times, Batch-to-batch variability, Solution . Proprietary microfluidic mixing and rapid in-line dilution technology
Limited scalability, Loss of critical quality attributes (CQAS)

Method
I . Controlled Self-Assembly Through In-Line Dilution II. Scale-Independent Manufacturing

Organic Phase
(Lipids in Ethanol) ¢ Consistent LNP Quality Across Manufacturing Scales
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: The HANDYGENE™ platform enables scale-independent manufacturing by

RAPID MIXING maintaining equivalent fluidic assembly conditions across laboratory, GMP,
1§ ) Pre-Stabilized . .
Aqueous Phase | s ol o ¥%aYa and commercial production systems.
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. This enables reproducible nanoparticle nucleation, uniform particle
growth, and consistent CQAs across manufacturing scales.
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Lipids and RNA meet Neutral buffer is infused Particle growth is Stable LNPs with narrow
and self-assemble immediately downstream. instantly halted. size and low PDI.
within milliseconds.
o LNP Formulation Post-treatment mRNA amount Total flow rate Size PDI Yield
o Equipment method per batch (mg) (mL/min) (nm) (%)
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Initial LNP formation Rapid solvent exchange Locks lipids in the lowest- Consistent, high-quality ‘:‘ FIUidic Stabilization Enables IntegratEd TFF ProceSSing
in high ethanol (~25%) reduces ethanol energy, rigid state nanoparticles
EEneRuirAion : The [IVL-GeneFluidic® in-line dilution process rapidly stabilizes
nanoparticles immediately after self-assembly, producing mechanically
** Thermodynamic Quenching by In-Line Dilution robust LNPs capable of tolerating continuous TFF purification.
This rapid solvent exchange reduces local ethanol concentration,
restores pH level within milliseconds and stabilizes LNP structure at its One Process. One Platform. Any Scale.
thermodynamic minimum-energy state.
Result
I . Versatility Across RNAs II. Preserved Biological Performance After Scale-Up
T ~ Linear mRNA Figure 1. Equivalent Immunogenicity Figure 2. Functional Neutralization
Across Manufacturing Scales and Cellular Immunity
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Conclusion

¢ Payload Independent LNP Manufacturin
Y g . One Process. One Platform. Any RNA, Any Scale.

: The IVL-GeneFluidic® platform minimizes payload-dependent variability,
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enabling reproducible LNP formation regardless of RNA modality. The IVL-GeneFluidic® platform enables payload-independent and scale
independent RNA-LNP manufacturing through controlled self-assembly and
development to GMP and commercial production.
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