
Purpose

Chromatography for 
Advanced Modalities

Typical 
Impurities

Properties 
That Aid 
Separation

Matrix 
of Choice

Carries 
genetic material

pDNA
Double-stranded 

nucleic acid, 
circular structure

 From E coli:
   cellular debris, 
   genomic DNA, 
   known endotoxins 
   from bacterial cell 
   membrane, mRNA

 Negative charge
 Different isoforms 
    have different 
   hydrophobic 
   properties

mRNA
Single stranded 

nucleic acid

Codes 
for proteins

 Carry over from 
   IVT reaction: 
   pDNA, nucleotides
 Shear sensitivity 
   means there are 
   truncated mRNA 
   molecules present

 Negative charged
 Poly A tail
 Variety of lengths

Viral Vectors
Modified 

infectious particles

Deliver genetic 
material into cells

 From cell cultures:
   cellular debris, 
   including genomic 
   DNA
 Damaged or inactive 
    viruses
 Other viruses

 Net charge created 
   by surface proteins
   on the virus
 Subtle charge 
   differences between 
   empty and full capsids

Use in Advanced 
Therapies
Vaccines

Cell and gene therapy

Raw material 

Purification 
Challenges
Large size

Shear sensitive

Very diverse

Separation
Separation of empty 
and full capsids 
requires high 
resolution methods

Monoliths 
and Membranes

Monoliths 
and Membranes

Monoliths


