
Oligonucleotides Manufacturing Workflow
Oligonucleotide drug substances (DS) and drug products (DP)
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Excipient 1 Excipient 2

DMT
1

DMT
1

1

DMT

PN
1

2

DMT

PN

2

X

1

2
DMT

PN
1

2

X

1

2

PN
1

2

1

DMT

X (O or S)

Detritylation Coupling

Oxidation or
Sulfurization

Start

Capping

Amine Wash
DMT

N

X

1

2

P
1

2

X 2

P

n

1 n2 Nucleosides...Solid support
El

on
ga

tio
n

Starting materials qualification 
and testing

Deprotection & isolation 
of crude product

(Desilylation for RNA)

Concentration /
Isolation

Purification

Drug product testing and release

Packaging and distribution 

DRUG SUBSTANCE TESTING 
AND RELEASE

OLIGONUCLEOTIDE SYNTHESIS

MANUFACTURING OF DRUG PRODUCT

Icon Information:
External-link-square Link will open in browser

Reference Standards (Amidites):

Applicable to Oligonucleotide platforms: DNA, RNA, MOEs, siRNA, etc

Nucleic acid-based techniques

Endotoxins

Immunogenicity Assays 

Nucleic acid-based techniques

Bioburden

Subdivisible particle matter

CONTACT US

uspbiologics@usp.org

Oligonucleotides

Extractables and Leachables

Extractables and Leachables

Excipient Reference Standards available at  
https://store.usp.org/excipients/category/USP-1002
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