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The huge success of lipid nanoparticles (LNPs) 
encapsulated mRNA vaccines against COVID-19 has 
not only demonstrated a new method for vaccination, 
but also provides a proven method for the delivery of 
mRNA for gene therapeutic.  For over three decades, 
researchers have been trying to overcome major 
challenges such as intracellular delivery, stability for 
utilizing RNAs in a therapeutic context, lipid 
nanoparticles (LNPs) are now solving those 
problems. With their ability to encapsulate and 
deliver therapeutics to specific locations within the 
body and to release their contents at a desired time, 
furthermore, LNPs provide a valuable platform for 
treatment of a variety of diseases.  
 
Cationic LNPs1 with anionic nucleic acids, are the 
most widely used nonviral delivery system for nucleic 
acid drugs. They consist of four different types of 
lipids: PEG-lipids, cationic lipids, helper lipids and 
cholesterol. For their development, a good 
purification method for various lipids is crucial.  
 
Here we present a case study of the reversed phase 
flash chromatography purification of an ionizable 
lipids, nonanoic acid, 
CH3(CH2)7COOH which 
are widely used as the 
building block for more complex lipids. In some of 
the reversed phase columns (C4, C8, and C18), the 
silica is modified with hydrocarbon chains, which 
interact with the hydrocarbon chains on the lipids. 
Having the appropriate interaction is the key to good 
retention and separation. This nonanoic acid sample 
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contains a minor impurity (< 5%), which is important 
to be removed. The solvent system is water/methanol.  
 

 
Figure 1. Reversed-phase flash chromatography purification of 
nonanoic acid (40 mg) by C18 (SW-8201-012-IR, Irregular 
C18, 40~63um, 60A) with UV (205 nm).  
 

 
Figure 2.  Reversed-phase flash chromatography purification 
of nonanoic acid (40 mg) by C8 (SW-5822-012-SP, Spherical 
C8, 20-45um 100A) with UV (205 nm). The lipid is poorly 
retained, the minor impurity can’t be isolated. 
 

 
Figure 3.  Reversed-phase flash chromatography purification 
of nonanoic acid (40 mg) by C4 (SW-5422-012-SP, Spherical 
C4, 20-45um 100A) with UV (205 nm). The lipid is well 
retained, and the minor impurity is nicely isolated. 

 
Only with C4 modified reversed phase column, the 
minor impurity is isolated from the main peak with 
baseline separation and the retention is very 



 
reasonable. With C8 column, the sample eluted at 
5% methanol, the sample retention is very poor and 
the impurity can’t be resolved. With C18 column, 
the complex interaction between the long 
hydrocarbon chains from the column and the lipids 
are shown as the non-Gaussian separation diagram 
with no separation of the impurity. It is important to 
know that these reversed phase columns are all 
reusable for minimum 20 times while stored in 80% 
methanol. This method is scalable up to 10kg media 
with SepaBean machine L for the purification of 200 
g per run. For more info please consult our website 

at www.santaisci.com. 
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