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Besides being the major provider for genotyping and DNA sequencing services, Eurofins
Genomics Europe Pharma and Diagnostic Products & Services Synthesis GmbH is one of the
world-leading oligonucleotide manufacturers for the industrial and research sector. Several
different classes of standard and highly modified oligonucleotides are produced via solid phase
oligonucleotide synthesis using the phosphoramidite approach [1] in a high throughput manner
with short turnaround times (TAT). The portfolio is ranging from fluorescent probes for gPCR
applications over Unique Dual Index (UDI) primer sets for state-of-the-art Next Generation
Sequencing (NGS) methods to custom DNAs and RNAs.[2]

Since 2021, Eurofins Genomics can capitalise of next generation high throughput synthesizers,
the so-called Continuous Flow Synthesizer (CFS), which allow a simultaneous production of
6 x 384 different oligonucleotides with elevated speed reaching an excellent coupling efficiency
of up to0 99.6%. This immensely reduces the need of purification, however the requirements for
several products move towards high purity and in-depth analytics. Especially the exact impurity
profiling of active pharmaceutical ingredients (API) is mandatory while going through clinical
phases. Thus, a fast and accurate procedure to purify and analyse oligonucleotides is
inevitable to fulfil the needs of the vastly growing business.

Here, we present an elaborated upstream and downstream process for the high throughput
production of standard and modified oligonucleotides of length up to 200 nucleotides. The focus
is set on the sample purification and analysis via RP-U/HPLC exploiting the Thermo Scientific™
Vanquish™. Commonly, the device is used in combination with customary C18 columns to
obtain highly resolved analytical chromatograms for an unambiguous sample composition
determination, however a semi-preparative application for the purification of dual-labeled
oligonucleotides could successfully be demonstrated.[3] In addition, we show the crucial role of
LC-ESI-MS investigation on a modified DNA longmer leading to an optimized production
strategy and hence resulting in a significantly improved impurity profile which massively
simplifies the subsequent chromatographic purification.
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