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Introduction 2. Results - preparative chromatography
Lipid nanoparticles (LNPs) provide the most advanced platform for in vivo drug delivery of nucleic acids. [1] A purification was successfully Table 1: Comparison of LNP Drug product purification with TFF and OH column.
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umformlty due to reduced size distribution and enhanced activity. Add|t|onally, analyhcal methods on other Figure 2: Chromatogram of an example of LNP purification. The sample is loaded onto the column, eluted in Elution step and the column is
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nanoparticles using Knauer [JM Nanoscaler. The aqueous stream was mixed using microfluidic technology with a MRNA control A CIMmultus OH 1 mL column with 6 um pores was loaded with mMRNA-LNP particles until breakthrough occurred.

stream of lipidic solution in an N/P ratio of 6.0 (SM-102: 50 mol%, Cholesterol 38.5 mol%, DSPC 10.0 mol%, DMG-
PEG 2K 1.5 mol%; 15 mM in EtOH) in a flow rate ratio of 3:1, and a total flow rate of 12 mL/min. LNP product was

The dynamic binding capacity (DBC) for this process was determined to be 3.7 mg/mL of encapsulated nucleic acid
or 90 mg/mL with respect to total mass of LNP.

mFluc control

Figure 3: Fractions collected from the chromatographic purification of LNPs show that the most active portion of the drug product can be

immediately diluted 10-fold in 50 mM TRIS, pH 7.4, collected and the less active portions removed. The size increases across the peak, showcasing the size separation properties of the CIM OH
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Figure 6: Full scale range of capacity using the same process.
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= Particles fractionated using the CIMmultus HIC column immediately after formulation shows up to three times
Mt O TrE higher in vitro protein expression and comparable particle toxicity comparing to TFF and was robust across
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Figure 4: Comparison of LNP Drug product purification with TFF and OH column.

Figure 1: Encapsulation of LNPs followed by purification using CIMmultus OH columns produces a purified LNP particle. [4] - The capacity of the column is 3.7 mg/mL of encapsulated mRNA, offering a wide range of scales from micrograms

to hundreds of tilising the inh t scalability of lithi | :
An LNP sample was produced and purified 2 different ways. Utilising the chromatographic purification method, the © NUNAreds ot grams UHiising the IRerent scalability of Menelithic cofimns

recovery was nearly quantitative, and the particle and its size distribution were small. The TFF purification with flat R efe rences
sheets gave particles of a broader size distribution that were also less active in terms of luciferase production. The
concentration factor was also much higher using a step gradient for collecting the particles and getting a

concentration of nearly 2 mg/mL. Ideally, these particles would dilute down with the appropriate dilution buffer to
form the final formulation. Using the monolith also gives you an option to operate and sterile conditions and avoid

© Sartorius BIA Separations 2025, all rights reserved sterile filtration.

* Reference TFF Process

The LNP product was loaded onto a Sartorius Hydrosart 300kDa ECO (50cm?2) membrane and diafiltrated for b
DV into15 mM TRIS, 150 mM NaCl and another 5 DV volumes to 15 mM TRIS, 150 mM NaCl, 240 mM sucrose, pH
7.4. Upon completion, the product was diafiltrated. The TMP during processing was 3.7-4.7 psi at a flow of 15
mL/min. Product was collected and analysed.
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