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Introduction

Multiple reaction monitoring (MRM) methods has been the most
popular tool in bioanalysis for the past two decades.

Isobaric interferences present in complex matrices can be a
challenge when they elute at or near the retention time of the
analyte of interest in MRM chromatograms.

The high resolution and mass accuracy on a Time-of-flight
(TOF) MS provides better selectivity and can achieve higher
signal-to-noise ratios (S/N) by filtering out interferences caused
by isobaric compounds in the sample matrix.

In addition to the targeted analyte signals, the rich TOF MS data
can provide more information on matrix background, metabolites
and interferences.

This versatility provides users a valuable trouble-shooting tool
and enables users to develop better methods
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Allopurinol Assay

* In this study, we demonstrate the versatility of TOF data
acquisition using the SCIEX TripleTOF® 5600+ system in an
assay of allopurinol

* Allopurinol is a medication used primarily to treat excess uric
acid in the blood and its complications, including chronic gout. It
IS a xanthine oxidase inhibitor and is administered orally.

* An allopurinol assay was previously established on a SCIEX API
5000™ system and 2 isobaric peaks were present in the MRM
chromatogram of the analyte
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Allopurinol MRM Chromatograms

Representative MRM chromatograms of blank plasma (A/B) and LLOQ (C/D) samples
for Allopurinol 1.45 min (A and C) and its internal standard (B and D) 1.45 min.
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* Isobaric endogenous compounds seen at 1.07 min and 2.43 min
in the Allopurinol MRM chromatogram
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Calibration Curve and Statistics of MRM Quantitation

[IBSBVAOT7-X2 Original.rdb (Allopurinol): "Linear” Regression ("1 / (x * x)" weighting): y ...
44 . . .
p /f; * Calibration curve linear
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Actual Mean Calculated
Sample Name Concentration Concentration (ng/mL) %CV Accuracy
LLOQ 10.0 10.0 4.77% 100.00%
QCA 30.0 30.7 2.39% 102.33%
QCB 1600 1584 2.52% 99.02%
QCC 3200 3108 1.97% 97.13%
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Allopurinol TOF MS Chromatograms

A different LC system was used for analysis on the SCIEX TripleTOF®
5600+ system and retention times are shifted

* The peaks in the TOF MS chromatogram (A) were generated from an XIC
(10 mDa extraction width) of the parent ion m/z 135.031 and IS 138.029.
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Allopurinol TOF MS Quantitation

* A calibration curve and QC samples were run on the SCIEX
TripleTOF® 5600+ system and the TOF MS XIC of Allopurinol
and Allopurinol-IS were used to build the calibration curve

Calibration for 093: y =-3.65021e-10 x"2 + 9.83732e-4 x + -2.85970e-4 (r = 0.93983) (weighting: 1/x)
. Calibration Standard Statistics
Row - [Cmpun,,| AclnIC,|Hum.Va,| Mean | Stanh'.| PemarlC‘J'[ Acem]
20 b1 083 1000  20f2 | 1020e1 92391 906 102.01
]2 [oe3 2000 | 20f2 | 20521 |9.214e-2 | 045 10258
28 [3 [oss 10000 |20f2 | 974de1 |4.166e0 | 4.27 97.44
;:E L] 4 0s3 300.00 20f2 2950e2 8826e-1 020 9832
f 20 5 0% 100000 20f2  9.76%2 | 199e1 | 002 97.65
. [ 16 |o: 200000 | 20f2 | 2051e3 | 1.37%1 | 067 102.56
) 7 0s3 3000.00 20f2 259343 1564e1 052 8.7
0 [ ]8 0 400000 | 20f2 | 39853 95671 |240 9964
08 - -
QC Sample Statistics
00-% o T e IR T REE TR Row | Compone_| Actual C_|Num.Va_| Mean | Standar_| PercentCV | Accuracy
Concentration Ratio p 1 093 10.00 Eof6 1.032e1 | 5671e-1 5439 103.24
2 om 000  Gof6 | 298%1 63461 233 99.43
3 093 160000 6ofb 1576e3 | 1558e1 098 9853
[ 4 s 300000 6of6 | 31823 |3421e1 | 1.08 106.08

* Quantitation using TOF MS gave matching precision, accuracy,
and linearity to the nominal resolution triple-quad MS.
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Allopurinol TOF Product lon Chromatograms (MRMFR)

* The peaks in the TOF product ion (MRM"R) chromatogram (B) were
generated from an XIC (10 mDa extraction width) of the product ion
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Allopurinol MRMMR Quantitation

* The TOF Product lon XIC (MRM"R) of Allopurinol 92.026 and
Allopurinol-1S were used to build the calibration curve

Calibration for 135-->92: y = 5.01114e-8 x"2 + 5.94810e-4 x + 6.03058-4 (r = 0.99380) (weighting: 1/x)

Calibration Standard Statistics

304

Row | Compone_| Actual C_|Num.Va_| Mean | Standar_ | PercentCV | Accuracy |
K 13582 | 10.00 Jof2 | 9940e0 | 2080e1 | 210 33,40
251 |z 135282 | 20.00 20f2 | 2040e1 | 65811 | 323 101.98
T3 13592 | 10000 | 2of2 | 1.000e2 | 10680 | 107 100.05
20 4 135282 | 30000 | 2of2 30032 | 987420 | 329 100.11
. 5 13582 | 100000 | 2of2 96932 | 3127e0 | 0.2 9693
& & 135392 | 200000 |2of2 | 2025e3 | 768%1 | 379 101.27
g 151 . 7 13582 | 200000 | 2of2 302423 | 29511 | 098 10079
8 | 135282 | 400000 | 2of2 39793 | 42951 | 1.08 33,47

1.0

QC Sample Statistics

05
Row | Compone_| Actual C_|Num.Va_| Mean | Standar_ | PercentCV | Accuracy
00 ls . . , ‘ . . . (b1 | 135582 1000  |6ai6  9210e) |4008e1 435 9210
0 500 1000 1500 2000 2500 3000 3500 2 13502 |3000 | 6of6 | 2776el | 16860 | 607 9253
Concentration Ratio 3 135592 | 160000 |6of6 | 1561e3 | 334del | 214 97.59
T4 13592 | 300000 | Bof6 31853 | 110262 | 345 106.15

* The calibration curve for guantitation using TOF Product lon XIC
(MRMHPR) was concave in shape and required a polynomial fit

* The polynomial fit gave acceptable precision and accuracy to
the TOF MS and nominal resolution triple-quad MS.
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TOF MS Spectra of Allopurinol
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TOF Product lon Spectra of Allopurinol
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MRMHR Quantitation

* The MRM"R standard curve was concave in shape, which is
characteristic of a constant systematic contribution of intensity
(background) in the chromatogram

* In the background there is also

BrEE+ % e axm IQAEE=E®
Spectrum from STD D1.wiff (sample 1) - STD D1, Experiment 1, -TOF MS (70 - 300) from 1.498 to 1.702 min t a Contribution Of 1350 9
_ &
0 132920 P890 e s011138.0191 92.026 as shown on left
100 132.9817 35.0448 i.,l h
| \ | o ) : .
AL bl * This background intensity in
Mass/Charge, Da MRMFHPR affects the linearity of
gec-:l:m%omgTE;D:km;f?sa‘:;l:;ST[:-[‘H-;p::TOF ME??IO%;O}?;m 1.500 to 1.700 min the Callbratlon Curve a't IOW
909701 | 94.0260 g3 as6 &| concentrations and results in
the concave shape
905 910 915 970 925 930 935 940 945 ° i
Mase/Charge. Da This low mass background

contribution was not significant
on the SCIEX API 5000™
system

Background intensity in MRMHR (1.5 to 1.7 min)
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In this case study, we have demonstrated that the TOF MS
instrument is able to conduct a bioanalytical assay with
matching precision, accuracy, and linearity to a nominal
resolution triple-quad MS.

Analysts have a choice of using either MS or MS/MS data to
guantify the analyte.

TOF data (MS and MS/MS) will provide additional specificity in
addition to the specificity from high resolution.

Beyond the quantitation capability, and unlike MRM data, TOF
data also provides more information during method development
for users to trouble-shoot issues that could interfere with the
method and/or the results
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Trademarks/Licensing

AB Sciex is doing business as SCIEX.
For Research Use Only. Not for use in diagnostic procedures.

© 2016 AB Sciex. The trademarks mentioned herein are
the property of AB Sciex Pte. Ltd. or their respective owners.
AB SCIEX™ |s being used under license.
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