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Developing LC-MS oligonucleotide bioanalytical sample preparation workflows are complex and laborious with no universal extraction method, often Plasma Recovery 83.3 89.0 93.6 88.7 87.7 86.1 93.0 95.6 74.6 so
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requiring skilled scientists and long method development times to achieve high extraction efficiency for highly sensitive, accurate and robust assays. % Matrix Effects 07 14t ) LY 14 04 103 o2 =
This work leverages a generic kit-based approach with automated sample preparation and extraction to quantify multiple oligonucleotide therapeutics Table 1. Prototype AX-SPE Microplate Kit extraction performance (no internal standard g <o
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GEM91 85.4-114.7 2.01-11.4
. . 24 GalNAC 0'250/'1300 85.2-114.4 2.01-13.44
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1. Oligonucleotide deoxythymidine nucleotide (dT) mix, containing a mix of 15-35 nucleotides, Waters Milford Mass (P/N 186004135). 0 S _ss DNA (20-mer) [0.5-1000 ng/mL L 5271108 | Dop 138
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LC-MS Analysis Oligonucleotide Prototype Sample Prep Kit Reproducability GalNAc e B 0.69 92.30 2.90
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LC-MS/MS analysis was performed using a Waters Xevo® TQ-XS tandem quadrupole MS (ESI-) and chromatographic separation using an ACQUITY I-Class User-to-User % Plasma Recovery Variation ss DNA (20-mer) 0.69 92 63 3 69
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and shallow gradient was employed using 1% HFIP (Hexafluoro-2-propanol) 0.1% DIPEA (N,N-Diisopropylethylamine) in H,0 and acetonitrile . Total GEM132 MAC >0 51.72 103.43 7.41
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Sample Preparation and Extraction Day-to-Day % Plasma Recovery Variation GalNAC Hac o 733.97 97.87 13.44
Oligonucleotide concentrations in plasma were between 0.025-1, pg/mL and/or 0.01-1 pmol/pL. Starting sample volumes used for Prototype AX- SPE Day-to-Day User 1 1.6 3.8 0.3 8.4 8.3 0.4 5.2 3.6 -15.3 - Dﬁi"“’gg_zmer} [
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Load* o Prototype AX-SPE Microplate Kit with optimized protocol, and pre-measured,
Entirety of Pretreated Proteinase K Digested Oligonucleotide sample | A B - H - - : :
f— . - Ga e SPE oluate Linear LC-MS Response QC-verified, lot trace.able detergent-free reagents, h.|gh analytlocal |
_— N .. . 3 | o6-Well AX SPE LEon s (2 mawel _ GEM 91 performance was achieved. Percent plasma recoveries of > 75%, with
w °°°°°° iy asima wnges -— ° ° ° TR
Wash 1: 50 mM NH,OAC pH 5.5 H . I v =z i == 2 323 2 §§§ excellent mter.and intra-kit, day-to-day and user-to-u.ser reprod.uublllty (RSDs
Wash 2: 200 pL in 10% MeCH i 2 50 S 250 < 15%) for a diverse range of plasma volumes and oligonucleotide
e% 2.00 E hs therapeutics and including unmodified, highly modified and both GalNAc and
Elute | 2 3 ?53 Lipid conjugated modalities was achieved. Automated sample preparation
100 miv TEA 50% methanel (0.3% NH40H) N 3 . S 078 I I . : . .
Dilute 1:1 with Water for LC/MS analysis . & | gy : 050 ] g 03 with And rew+ Plpe'ftmfg Robot, ensured I||.1ea r, accu rate., rob.ust. and
Collection Plate: QuanRecovery™ with MaxPeak™ High Performance o o — e 950 w500 -1553“19-1 000 =300 2 Injection Volume (uL) rEPrOdUC|b|e quantitation performance with % accuracies within 15% of
Surfaces (Waters, P/N 186009184) i | - > ' " Plasma Digestion Volume (uL) 1 w2585 87.5810 8125815 120 m22.5 m25 m 30 expected values and RSDs <15 %.
: : : : : Figure 2. Andrew+ Pipetting Robot, its OnelLab deck Layout, dominos and Figure 4. Prototype AX-SPE Microplate Kit flexibility demonstrating linear LC-MS response for Waters Technology Library Literature Codes
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