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Oligonucleotide therapeutics are small synthetic nucleic acids
that can be used to treat different types of diseases. They act
by modulating either gene expression or protein function by
binding specific genetic sequences or target proteins.12 Due to
their ability to tackle targets that were considered undruggable,
oligonucleotides represent a key cornerstone of the future of
personalized medicine. This infographic presents the different
types of therapeutic oligonucleotides and highlights some
innovative solutions for their analysis.

A growing market

Since the first approval of a therapeutic oligonucleotide in 1998,2 the field has grown significantly and has
become an emerging area in drug development.
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Types of therapeutic oligonucleotides

Therapeutic oligonucleotides are short fragments of single- or double-stranded RNA or DNA that act on
different stages of pathological gene expression.2
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Double-stranded DNA that binds to specific transcription factors
(TF) inhibiting gene transcription.
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Single-stranded DNA/RNA that inhibits protein translation by
different mechanisms.
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mRNA cleavage

Single-stranded DNA/RNA that binds proteins with high affinity.
They can be used to:
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Tools for oligonucleotide manufacturing

The manufacturing workflow for therapeutic oligonucleotides requires high resolution tools. High and
ultrahigh performance liquid chromatography (HPLC and UHPLC) have proven to be effective for fast
and efficient purification, analytical characterization and quality control.8<
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Challenges for HPLC systems

Stainless steel is commonly used in HPLC systems because it is pressure-proof and corrosion-resistant.
However, since it is neither bio-inert nor bio-compatible, it can interact with compounds that contain
phosphate groups. This can cause oligonucleotides to adsorb to the metal surface making results
unreliable.

Metal adsorption represents a critical challenge when analyzing oligonucleotides as it decreases the
efficiency of quality control processes and can affect drug efficiency and safety.
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An innovative UHPLC solution

The Nexera XS inert system is a UHPLC system containing a metal-free flow path that can be combined
with metal-free Shim pack columns. These tools allow reliable and accurate quantitation, even for low-
concentration samples. In addition to the elevated pressure tolerance, the absence of wetted surfaces
offers ultra-high resistance to corrosion and ensures complete inertness of the sample flow path.
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@ Learn more about innovative solutions for oligonucleotide analysis
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