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2.2 2..2 Instrument performance was characterized by using standards of
niroauction IV = U = reserpine, calibrant ions, and test oligonucleotides. TIC, 1515703802 Injection Spectrum Detail
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Oligonucleotide drug products have become vital therapies in patient
care. Production of purified, well-characterized oligos at scale requires
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complicated array of closely-related impurities in the presence of the 1515703802 Spectrum o T‘v SR
target product. We developed a modified single quadrupole mass : 5 Charge W T T o
spectrometer with an extended mass range and excellent high-mass M2 3 Charge 7 T’ o R
sensitivity to improve analysis of oligonucleotides. [ L L TsF TF.FE.
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Figure 3 (Left) Result of manyal tuning Nal .ion clusers in positive mode. (Right) Nal Figure 5. (Upper Left) TIC Chromatogram of the oligonucleotide 1SIS703802.
| | clusters in negative mode. Unit mass resolution can be achieved throughout the (Lower Left) Spectrum of ISIS703802 measured using the modified LCMS-
Quadrupole mass range. 2050. (Right) Zoomed spectrum of the -4 charge ion and structure of the oligo.
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Figure 2. (Top) Equations for U and V showing their dependence on P [ o 700
LCMS-2050 mass (m), angular frequency (w), inscribed radius (r,), elementary 4727100 " 1572 1400 oo
charge (e) and the Mathieu parameters (a, q). (Bottom) Plots of U and V J | s g | 2271{501‘3”38205"71{3600 e -
voltage superimposed with the stability diagram of three different m/z. T M e e e =i
100,: 276.7300 52178.50(-)
ﬁ 200007 N3-(2-Cyanoethyl)thymine (CNET) impurity
Results
After installing the modified power supply, calibrant ions were | [ e
introduced, and the RF gain, offset, and mass axis adjusted to R R O O O 0 U0 DV DS SO i A o—_
: - - o ] roduce mass spectra with appropriate resolution and m/z. The
Fllgu.re 1_' lllustration of the ion path O_f the modified I,‘CMS 2050, p P PP _ P .. _ Figure 4. (Left) Full Nal spectrum in positive mode. (Bottom) full Nal spectrum in _ _ y _ _
finding the optimum RF offset voltage and calibrated m/z value at intensity or resolution. Extended mass range shown in green shaded area.
Methods the full range of scan speeds, and the result saved to the Conclusion
i i - , - . ol /N PolyT-45 Spectrum _26222'2700 . |
A compact mass spectrometer (LCMS-2050, Shimadzu Corporation) instrument's non-volatile memory. | \ i We modified a compact LCMS-2050 single quadrupole mass
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was modified to extend the mass range and high m/z sensitivity. By o7 2000 100 s 200 spectrometer by extending the mass range to m/z 3000. We achieved
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changing the RF power supply, the mass range could be extended to E”m"géf S B ToHEDA 0% o i satisfactory resolution and mass accuracy across the extended mass
m/z 3,000 without requiring an increase in RF or DC voltage, greatly LG Wates Gridgs (55 . 508, 23 150 ] G ol [134,2800 range and characterized oligonucleotides at higher m/z. Specific
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simplifying the required design. The instrument was characterized D e —— e | 343.8900 10 Charge Impurities were detected that can be recognized as common by-
i . i i Spray Voltage: -3kV 30 — -7 Charge . . . L. .
and the resolution and mass axis was tuned manually using sodium NebulzerGos: [z 20 Chargs Rl 1944 8200 products. The instrument is well suited for efficient and effective
. . . . . . Heating Gas: 7Umin 1 680.1600 . . .
lodide. Reference oligonucleotides were analyzed using a binary Desoiaton Temp: 500 i 17O1 a0 JA\ M quality control of oligonucleotides.
gradient LCMS system using ion pairing in negative ES| mode. o st uso(;k. . th%%“‘w“ h )M — “*M- e e Jm e
Table 1. Method settings used for oligonucleotide analysis Disclaimer: The products and applications in this presentation are intended for Research Use

Only (RUOQO). Not for use in diagnostic procedures.

Figure 5. Mass spectrum of polyT-45 in negative mode. lons of lower charge
9 P poly 9 9 All content contained herein resulted solely from Shimadzu, and no conflict of interest exists.

state can be detected at m/z greater than 3,000 improving deconvolution (inset).
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