ANALYSIS OF OLIGONUCLEOTIDE IMPURITIES ON AN UHPLC-TOF MS SYSTEM WITH A MODIFIED SURFACE TECHNOLOGY WCI'I'erS .

Catalin Doneanu’, Christopher Knowles®, Jonathan Fox?, Emma Harry*, Ying Qing Yu', Joseph Fredette’ and Weibin Chen’
"Waters Corporation, Milford MA USA; “Waters Corporation, Wilmslow UK

THE SCIENCE OF
WHAT'S POSSIBLE."

Shad P - o
2 X

0.0057

2y 0) i P eoo x unmodified (A,G)

Red trace: blankinjection following an injection with a high 12
oligonucleotide load (10 picomoles on-column)

INTRODUCTION

Oligonucleotide therapeutics have emerged in recent years as a
powerful alternative to small molecule and protein therapeutics [1].
Manufacturing and quality control of oligonucleotide therapeutics
requires highly selective and sensitive LC/MS methods for impurity
identification and quantification.

Oligonucleotides contain a negatively charged phosphate backbone
known to interact with metal surfaces typically found in the fluidic path of
conventional stainless steel LC systems. These interactions are often

responsible for oligonucleotide losses, poor chromatographic peak Y S
shapes or poor data reproducibility. To address this challenges, Waters
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Figure 3. Modifications of the 271-mer oligonucleotide.
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after BayesSpray charge deconvolution of the ESI-MS spectra recorded for the 21-mer
major component and fourteen of its oligonucleotide impurities. The mass accuracy
error for measuring the accurate average masses was better than 15 ppm for all sample
components. The row corresponding to the main component is highlighted in blue and
indicates a purity of 83.03%, while the abundance of the lowest abundant species (an
11-mer oligo) was 0.18% (highlighted by a red circle).
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Figure 2. lon pairing reversed-phase (IP RP) ESI-MS spectra recorded for the
least abundant sample component, an 11-mer oligonucleotide impurity (see Table
| for its sequence), present at 0.18% according to the UV peak area
measurement.
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LC method: A 21-mer oligonucleotide containing a variety of low-level oligonucleotide

CONCLUSIONS
o A category of products incorporating the MaxPeak High Performance Surfaces (HPS) including the ACQUITY Premier UPLC BSM System and the ACQUITY Premier OST Columns
provide critical advantages for oligonucleotide impurity analysis

o Improved oligonucleotide analysis in terms of low detection limit and chromatographic reproducibility is demonstrated using the BioAccord System with ACQUITY Premier System
operated under compliant-ready software

 The oligonucleotide impurity analysis workflow provides intact mass confirmation for oligonucleotide impurities as well as their relative abundance.

MS method: The data acquired on the BioAccord LC-MS platform in negative ESI e The results from our study indicate that the LC-MS platform provides good mass accuracy (better than 15 ppm) while the LC-UV information allows for the measurements off all sample
mode from m/z = 400-5000 using 1 sec MS scans. components, down to 0.2% relative abundance levels
Informatics

Data processing: Datasets were processed using the waters_connectT"" software.
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impurities, was separated on two C18 columns with the same dimensions (2.1 x 100

mm), a regular 2.1 x 100 mm OST column (P/N 186003950) and a recently introduced
ACQUITY Premier 2.1 x 100 mm OST Column (P/N 186009485). The mobile phase
composition was: Solvent A: 7 mM triethylamine (TEA) and 40 mM hexafluoro-2-
propanol (HFIP) in Milli-Q"™ water and Solvent B: 3.5 mM TEA, 20 mM HFIP in 50%
methanol. Separations were performed using a 25-min gradient from 25-35% B at a

flow rate of 0.3 mL/min at a column temperature of 60° C.
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