For Research Use Only. Not for Use in Diagnostic Procedures.

A Clinical Research Method for the Measurement of Low-Level Testosterone in Serum SCIEX
using Differential lon Mobility Spectrometry-Tandem Mass Spectrometry (DMS-MS/MS)
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INTRODUCTION C Conditions Analysis on SCIEX 6500* LC-MS/MS system
It has been well documented that liquid Chromatographic separation was accomplished using the (no ion mobility)
chromatography-tandem mass spectrometry (LC- Shimadzu Pron_unence 20AD-XR HPLC system, with a niection #1 niection #2 niection #3
MS/MS) provides excellent accuracy, precision and Phenomenex Kinetex C18. CO|Um.n (100x2.1mm, 2.6um), B SIS W R B oo el I S
sensitivity for measurements of steroids in at a flow rate of 0.6 mL/min. Mobile phase A consisted of .
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water containing NH,F. Mobile phase B consisted of pg/mL
methanol. The method run-time was 7 minutes.

biological matrices compared to traditional
techniqgues such as Immunoassays, which may
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suffer from cross-reactivity. MS/MS Conditions: - | g
Nevertheless, there are nuMerous MS/MS detection was performed using the SCIEX Triple pg/mL £ :
uncharacterized, endogenous components in Quad™ 6500* system equipped with lonDrive™ Turbo V S TP, =t S
biological fluids which have the potential to source and operated In electrospray Iionization mode.
interfere  with the measurement of low-level Multiple  Reaction Monitoring (MRM) mode was 05 2 : :
steroids such as testosterone. In this work, we employed, with 2 MRM transitions monitored. B s adl
present a novel method employing differential ion Optimization of SelexlON* parameters was performed B e e W n-
mobility spectrometry (DMS) In conjunction with using T-infusion of Testosterone at mobile phase flow e - m
LC-MS/MS analysis to eliminate potential rate of 0.6 mL/min. At a fixed separation voltage (SV) of | pgim & : :
Interferences, thereby simplifying sample pre- 3700 V, the compensation voltage (COV) was ramped
treatment and enabling reduced LC run-times. across a broad voltage range using a step-size of 0.5V. | | |
The optimum COV value, producing a maximum In .
MATERIALS AND METHODS signal ipntensity, was observed at a value of 8.0 V. Analysis on SCIEX 6500" LC-MS/MS system,
equipped with SelexION* ion mobility device
Injection #1 Injection #2 Injection #3
5.8€5 cov=8.9V W S0l som v govss. teoe: ] SO ppmiisvoocoves Toweene | S0 pgimi SvisToo covso Totecne
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Figure 1. SCIEX Triple Quad ™ 6500* system, equipped with N R e R e
the SelexlON®* ion mobility device. Figure 3. Optimization of the COV parameter, for Testosterone. o e
0.5 g g g
We have applied liquid chromatography (LC), RESULTS Poimb £ = o
differential ion mobility spectrometry (DMS), and COV, volt B et e s g .-

We have applied our LC-DMS-MS/MS method to the
measurement of anonymized serum samples. As shown Lo
In Figure 4, the method displayed excellent sensitivity, pg/mL

tandem mass spectrometry (MS/MS) to enable the
accurate quantitation of low-level testosterone In
human serum. The DMS cell filters out potential

Intensity, cps
Intensity, tps
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et . o detect v MS/MS and low chemical background due to the application of
e e'rencef] p“_Ol’ O et ) ’ DMS. The limit of quantitation (LOQ) was observed to be Figure 5. Comparison of LOQ and S/N, in neat solvent, with and
ensuring  that Isobaric components do not <1 pg/mL, and therefore this LC-DMS-MS/MS method Is Wi?ho t the Seﬁ)eX,ON+ion mobility device |
obfuscate the analysis - . Y '
' suitable for the measurement of total Testosterone, as
well as the measurement of ‘free’ testosterone.
= - 0.1-5 pg/mL - 0.1-100 pg/ mL
onsin Sample F1 Sample F2 Sample F3 Sample M1 Sample M2 i
transport gas t 221 pg/mL 752 pg/mL 109 pg/mL 4.39 ng/mL 3.17 ng/mL
:> spectrometer
vaeparaton 1AL AL
A 3.'2A314 —
Figure 4a. Example data for analysis of Testosterone in serum. Expocied | oo Number — Standard . sewes |owts pomerl oo porm 22 oote ot
Flgure 2 The SeIeXION+ dlfferentlal |On mObIIIty deVICe ConSIStS U.::U{;I;T]Entmtmn Std01pgmL TS B?I:HIUESUSN 0.1092580 U.Uﬂffﬁ:mtmn 3.809138 109 260262 0.104445 0.111696 0111609
of two planar electrodes. Voltages are applied, which serve to o o o o . et O NP Sl eb T 4 L et

1.000000 Std 1 pg/mL T 5V=|3 of 3 0.948654 0.024139 2.550876 94 865365 0.922270 0.969815 0.953876
5.000000 Std 5 pg/mL T SV=|3 of 3 5.020899 0.026786 0.533493 100.417982 4997206 5049964 5.015527
10.000000 Std 10 pg/mL T 5V |3 of 3 10.001103 0.043990 0.439853 100.011032 9.987918 10.050173 9.965214
50.000000 Std 50 pg/mL T SW |3 of 3 50.806408 0.071917 0.141552 101612817 50.797449 50.739330 50.882386
100.000000 Std 100 pg/mL TS |3 of 3 99.247166 0.532913 0.536956 99.247166 99.351622 98.669759 99. 720117

filter out isobaric interferences prior to detection by tandem
mass spectrometry.
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Figure 6. Linear calibration curve (0.1 — 100 pg/mL) for Testosterone

Sample Preparation: In neat solvent, using SelexION* ion mobility device.

Time, min Time, min Time, min

Testosterone and Testosterone-d3 were obtained as Figure 4b. Zoom on y-axis, to visualize separation of interferences, CONCLUSIONS

1mg/mL standards in methanol. Calibration curves and low chemical background due to the use of the ion mobility filter.

were prepared by spiking known amounts of DISCUSSION The LC-D_I\/IS_-I\/IS/I\/IS method pres_ented here enabled

Testosterone Into steroid-free serum obtained from the quantitation of Testosterone In human serum at

Golden West Biologicals. The second generation SelexION* ion mobility cell | <1lpg/mL. No compromise in analytical sensitivity (LOQ)
incorporates a jet injector lens and provides >2x was observed when employing the ion mobility cell. This

Sample preparation consisted of a one-step liquid- improvement in ion transmission vs the original design. method boasts the added advantage of Improved

liquid extraction. 200uL of serum sample was specificity, and therefore the possibility of simplified

combined with 50uL of internal standard solution To demonstrate the improved sensitivity when operating sample preparation.

and 1000uL of 90:10 hexane ethyl acetate Iin a the 1on mobility cell, a sensitivity comparison Iin neat

micro-centrifuge tube. The sample was vortex solvent is presented in Figure 5. The total counts (cps) TRADEMARKS/LICENSING

mixed, centrifuged at 14,000 rpm for 15 minutes, are lower when SelexlON* is employed, however the S/N :Qteasvglllgéecl:g'gﬁllctj)'jggzssﬂCFgffﬂ%'fn:ZtE%r(')frll \;tglggﬁggostelzgesgoiz gryﬂguflrgggcgs()es

and then 900 uL of the organic supernatant was and LOQ are equivalent, or better, when the ion mobility representative or refer to https://sciex.com/diagnostics. All other products are For

removed and evaporated to dryness under a stream device Is used. Research Use Only. Not for use In Diagnostic Procedures.

of nitrogen gas. The dried sample was reconstituted Trademarks and/or registered trademarks mentioned herein are the property of AB Sciex

Pte. Ltd. or their respective owners in the United States and/or certain other countries.

In 100uL of methanol, and then further diluted with

100 uL of deionized water. © 2020 DH Tech. Dev. Pte. Ltd. RUO-MKT-10-2728-A. AB SCIEX™ is being used under
license.
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