
mRNA Product

Microfluidic Mixing LNP Self Assembly

Polyplus LipidBrick® cationic 
lipids are designed for lipid 
nanoparticle (LNP) formulation.

Microfluidic Mixing Device

Complexation of cationic lipids 
and negatively charged mRNA

Lipids and cholesterol aggregate 
when they come in contact with 
complexes

Uniform lipid nanoparticles with 
mRNA payload inside

PEGylated lipids orient on
the surface with hydrophobic tails 
facing inward

mRNA

mRNA Manufacturing LNP Formulation
mRNA Synthesis

A Guide to mRNA Vaccine Production using PolyPlus LipidBrick® and Services

Fill & finish: mRNA can 
be lyophilized for long 
term storage

Purified mRNA product is formulated 
in LNPs as a drug delivery vehicle 

Modulate LNP 
properties

Secure with 
independent IP

Improved 
safety

Cationic lipids are key 
components of these 
non-viral delivery systems to 
produce mRNA vaccines and 
other genetic medicines

They can modulate LNP 
properties by altering the 
overall charge of the 
molecule to increase 
selectivity for certain tissues

LipidBrick® IM21.7c has 
been successfully tested 
in vitro and in vivo proof of 
concept studies

Perform mRNA QC 
prior to vaccine 
formulation

Starting mRNA vaccine manufacturing with DNA plasmid 
design and synthesis using Polyplus plasmid engineering 
and manufacturing services saves valuable time.

 Analytical Procedures for mRNA Vaccine Quality 
(Draft Guidelines) USP-NF (uspnf.com)

pDNA Synthesis

plasmidGene of
interest

99% success rate 
P+ plasmid 
engineering service
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Quality Attribute Method

Appearance USP <1>, <790> / Ph.Eur.2.2.1/2.2.2

USP<791> / Ph.Eur.2.2.3

USP<785> / Ph.Eur.2.2.35

USP<790> / Ph.Eur.2.9.20

USP<71> / Ph.Eur.2.6.1

USP<85> / Ph.Eur.2.6.14

HPLC

USP <467>

DLS

Mass spectrometry

RT sequencing

Gel electrophoresis

Depends on GOI

qPCR

Mass spectrometry

DLS

DLS

Cryo-TEM

pH

Particules

Sterility

Endotoxin

Peak area

Residual ethanol

Polydispersity index

Mass of RNA

Sequence

Particle Size

Gene expression (in vitro)

Encapsulation efficiency

Integrity of carrier

Zeta potential

Particle size

Lamellar structure

Osmolality

General
Quality

Safety

Purity 
(lipids)

Identity

Potency

Specific 
quality

mRNA Vaccine QC

Analytics

Sources:
Quality Control in mRNA Vaccine Manufacturing—The Critical Path | Biocompare.com
Development of mRNA manufacturing for vaccines and therapeutics: mRNA platform 
requirements and development of a scalable production process to support early phase 
clinical trials - PMC (nih.gov)

pDNA Linearization

Mixed-mode chromatography 
(HI/AEX or/and UF/DF system 
removes enzyme, buffers

Multicloning site

UTR3’

UTR
5’

Restriction 
enzyme 

pDNA
purification

Purification using mixed-mode chromatography (HI/AEX)

In Vitro Transcription (IVT)

DNAse treatment to remove DNA template

DNA 
template

Pre-mRNA

The cap analog and mRNA modifications can be 
added co-transcriptionally or in a separate reaction

Enzymatic transcription 
RNA polymerase
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CH3

Cholesterol

Helper lipid

PEGylated lipid

Cationic / ionizable lipids
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In-line Dilution Polishing

In-line dilution decreases solvent 
(i.e., ethanol) concentration to 
stabilize LNP formulation

Tangential Flow Filtration eliminates 
impurities and adjusts final LNP 
concentration 

LNP

Buffer
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Sterile Filtration Fill & Finish

Sterile filtration 
(0.2 µm filters)

Manual or automated vial filling and 
labeling, Assembly of secondary 
packaging, Product storage following 
the Good Distribution Practice (GDP) 
guidelines
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OPTIONAL: mRNA modification
Enzymatic capping and
nucleic acid modification (i.e., 
methylation)per commercial protocol

For More Information Visit: www.polyplus-transfection.com/products/lipidbrick


