Chromatography Solutions

avantor-

SMARTER CHROMATOGRAPHY

Optimising the extraction of oligonucleotides by SPE

Colin Pipe'!, David Dunthorne!, Tony Edge'!, Matt James' and Ed Faden?
"Avantor, Theale, Reading, Berkshire RG7 4PE, UK, 2 MAC-MOD Analytical Inc., 103 Commons Court, PO Box 587, Chadds Ford, PA 19317 USA

1. Background 2. Chromatography + LC-MS conditions 3. Optimisation of elution conditions 3.(contd.) Optimisation of Elute conditions
Oligonucleotides are receiving substantial interest from the pharmaceutical lon pair chromatography was used for the separation of a series Oligonucleotides are negatively charged, and hence a weak anion 't is evident that optimisation of the elution step is critical to
market due to their enhanced efficacy and lower toxicity in a variety of of oligonucleotides, this was based on a previous application note. exchange sorbent (WAX), which has the opposite charge, was ensure full recovery of the oligonucleotide. Different
therapeutic areas. chosen as this allowed initial retention and elution by changing oligonucleotides may need different elution conditions, but the

. . LC analysis of thymidine 20mer: the charge state on the sorbent. oroposed strategy ensures that this stage can be optimised
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sugar group — N | Impact of varying the number of elutions but keeping the same total
Column: Avantor® ACE® Excel 3 Oligo Source: ESI _ . — : : )
Ribose  2'-Deoxyribose Dimensions: 50 x 2.1 mm CUR: 20 psi TEA is required to elute thymidine 20mer from the WAX SPE cartridge volume. More elutions gives greater recovery.
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Mobile phase A: 15 mM Di-n-butylamine + 25 mM HFIP in H,O TEM: 450 °C Total elution volume Final optimisation
Deoxygdenoane monophosphgte Mobile phase B: 15 mM Di-n-butylamine + 25 mM HFIP in MeOH gg; 28 E: 120% - 120% -
LogD vs pH Flow rate: 0.6 mL/min DP: | -60 V 100% - 100%
3P Microspecies distribution vs pH . Temperature: 60 °C EP: -10 V 80% 1 80% -
/ % - Injection: 10 L 60% 1 60% |
| b ime/min %o B 561.5 150 20% - 40% 7
O % A 0 30 20%
13.98 =2 7 6071 150 0% -
HO o 7.5 50 1st mL 2nd mL 3rd mL 4 x 500 pL 6 x 500 L Control 0% - . . | .
/,, N o - -3 A 85 50 :j;i 128 (2 x 500 pl) (2 x 500 plL) (2 x 500 plL) " - in 200 MM TEA 2 x 500 puL 200 MM TEA 4 x 250 pL 200 mM TEA 2 x 500 puL 400 mM TEA 4 x 250 pL 400 mM TEA Control in TEA
A 8.6 30 704.5 150 Sequential elution of thymidine 20mer from the WAX SPE cartridge Final optimisation of elution step looking at number of elutions and
N 5 1 12 -0 6715 150 demonstrates that more than one elution step is required also the concentration of TEA.
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. 5. Matrix removal 6. Use of composite materials 6. (contd.) Use of composite materials
Data: Chemicalize.com
Initial SPE protocol for plasma analysis - J.T.Baker® BAKERBOND® A novel composite material was employed during the method Comparison of composite and loose packed spe format
For a single nucleotide, the number of possible charge states is very high 30 mg 96 well SPE plates, Diamino (NH/NH2) p/n - 7089-P30 development which reduced the inconsistencies of loose packed
and the logD plot is very complex, implying that oligos will be incredibly . o eon SPE formarts Composite Silica/Polymer SCX Competitor: Loose-packed Polymer SCX
: : : : : ondition: m e '
complex. This results in challenges producing a stable assay. This poster will Re-equilibration: 1 mL 0.1% FA in Water IIIIIIHIHH l1]2]3]els 6] 7[a]o 0 N2
look at an approach that will optimise the extraction methodology. Load: 1 mL 10% plasma with 0.1% FA (ag)+ IS L
Wash: Not optimised Loose-packed particles, Composite silica/polymer, ﬂ . .
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4. Aqueous extraction curve | Joiding Bed No No Bed =
o | | - . Method used to process a series of plasma samples. \ Compression Voiding  Compression L
Optimisation of the elution for an agueous solution of thymidine 20mer Residual matrix level tored ficallv bhosoholinid c — — — B
| 4 the determingt c cract : o Th - Residual matrix levels monitored, specifically phospholipi | |
allowed the determination of an extraction curve for agueous samples. This concentration. Chammeling Variable No Consistent ............. B
would allow the linearity of the assay performance to be calculated as well . L o . Bed Mass  Channelling Bed Mass ,
Y . YR . - Lack of optimised wash conditions results in increasing amounts Analyte % Recovery: . 88 90 93 .-
as the robustness of the chemistry aspect of the extraction procedure. of phospholipids due to build-up on column

Salicylic acid was used as an internal standard.

Phospholipid MRMs

: 201013 Calibration LLOQ 10 uL.rdb (20mer): "Linear" Regression ("1 / x" weighting):
| y=0.00016 x +-0.000124 (r = 0.9999) 1.00E+05

7. Conclusions and Future work
- Optimisation of the extraction process by initially using purely
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9.54E+03 106.0 6.00E+04 Inconsistent Flow Consistent Flow i i
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1516405 1500 1490 99.0 Schematic overview of the challenges associated with loose packed SPE - The use of a novel composite form of the SPE media improves
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293E405 3000 2950 984 ’ compared to composite SPE the extraction performance reducing the potential for failed
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sample analysis.

0.026
0.024

0.022 4

0.020 1

0.018 1

0.016 1

0.014

Peak area/counts

0.012 4

Analyte Area / IS Area

0.010 1

0.008

0.006

| 0.00E+00 . .

LobEe 1000 SR 1 2 3 4 5 6 - Recovery from the novel composite material compared to loose

0.002 | Injection . . . . .

m4964 5244 W7044 W7584 W806.4 packed SPE. - Subsequent work will look to optimise the digestion and wash
Avaite Conc./ 1 Conc , , - . More uniform flow through the composite material results in much steps to ensure that matrix components are effectively

There is a gradual build-up of phospholipids when plasma extracts are

petter consistency. removed.

Aqgueous extraction curve is linear and the accuracy is very good. injected




	Slide 1

