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In many clinical research laboratories, liquid chromatography-mass spectrometry (LC/MS) methods of analysis 0.6- Intraday (v=3) Interday (n=d] The RapidFire method for all four analytes had excellent linearity within their respective measured ranges
of immunosuppressant drugs have proven superior because of their increased sensitivity and selectivity. We ng/ml % Precision % Accuracy % Precision % Accuracy with an R? value greater than 0.995. Signal-to-noise ratios were calculated by looking at peak to peak height
evaluated the ability of an ultrafast SPE/MS/MS system to simultaneously analyze tacrolimus, everolimus, ” and found to be greater than 40:1 at the limit of quantitation for all four analytes.
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sirolimus, and cyclosporin A in whole blood with much faster sample cycle times and similar analytical results 2 041 1.6 9.6 97.2 49 94.1 To further evaluate this method, identical human samples were analyzed. The human samples were
compared to LC/MS/MS assays. o 3.1 3.7 90.3 12 89.6 independently analyzed by LC/MS/MS at UCL and aliquots of identical samples analyzed by RapidFire.
2 6.3 6.9 93.0 1.6 921 Excellent correlation was found for the two methods.
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- Figure 5. Correlation curves of human samples analyzed by LC/MS/MS vs. RapidFire SPE/MS/MS
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The SPE/MS/MS system consisted of an Agilent RapidFire 360 and an Agilent 6460 triple quadrupole mass Figure 1. Representative standard curve and Intra- Interday data for Everolimus R 0
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spectrometer. The RapidFire cycle consisted of five states: aspirate, load/aqueous wash, extra wash with : : 700 Y R = 0a76s e
50% methanol, elute, and re-equilibration (Table 1). All four immunosuppressant drugs and their ic o y= 0.9757x+ 0.1753
corresponding internal standards were simultaneously measured using a 12 MRM panel (Table 2). 10- . Intraday (n=3) Interday (n=4) g £ 30 R = 09773
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Buffer A: 10 mM ammonium acetate + 0.09% Formic acid + 0.01% TFA Tacrolimus quantifier 821.9 768.5 10 145 17 z 2 12. : : : : i
S R"=0.9951 25 5.6 96.2 2.2 95.4
Buffer B: 50% Methanol Tacrolimus qualifier 821.9 786.5 10 145 13 8 2- 50 1.9 106.2 0.6 106.2 0
. . . o o . LOW QC 70 913 34 959 0 100 200 300 400 500 600 700 800 0 5 10 15 20 25 30 35 40
Buffer C: 10 mM ammonium acetate in methanol + 0.09% FA + 0.01% TFA Ascomycin 8096 7565 10 125 17 0 : : ' Mid G T6 1019 19 e Cyelosporin A (ng/mL) by LC-MS/MS Tacrolimus (ng/mL) by LC-MS/MS
10ul injection Everolimus quantifier 9756 %086 10 170 15 0 ;0 i I40| 80 High QC 7.3 100.1 1.8 98.6 “1 outlier removed due to potential stability issues during shipment *1 outlier removed due to potential stability issues during shipment
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C18 Agilent RapidFire SPE cartridge Everolimus qualifier 975.6 926.8 10 170 10 . . L
’ P _ Figure 2. Representative standard curve and Intra- Interday data for Sirolimus )
RF State 1 (aspirate): sip sensor Everolimus-d4 979.6 912.7 10 180 10 N=36 N=22
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RF State 2 (load/wash) 3000 ms Sirolimus quantifier 931.6 864.6 10 175 12 40 9
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Calibration standards for tacrolimus, sirolimus, everolimus (0.8-50 ng/mL), and cyclosporin A (15.6-1000 0.0 . . . Mid QC 13 979 13 96.7 .
ng/mL) were prepared by spiking all four drugs into bovine whole blood. Commercially available quality 0 Tiirol_m . Tfnl 60 High C - g e " s 10 15 0 25 32 3 0 2 4 6 3 10
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control standards made in whole blood were prepared according to the manufacturer’s instructions. The g Sirolimus (ng/mL) by LC-MS/MS Everalimus (ng/mL) by LC-MS/MS
whole blood samples were mixed with water and precipitated using a zinc sulfate and methanol solution | Figure 3. Representative standard curve and Intra- Interday data for Tacrolimus )
containing the internal standards. Precipitated samples were gently mixed and then centrifuged. Following - \
centrifugation, supernatants were transferred to a 96-well plate for analysis. - . - .
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Human samples were independently analyzed by LC/MS/MS at UCL and aliquots of identical samples 5 ntraday (n=3}) nterday (n=4)
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analyzed Dby Rapidrire. o4 15.6 36 95.9 2.4 97.5 * Cyclosporin A, everolimus, sirolimus, and tacrolimus were accurately and precisely measured in whole
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S 128 05 939 '5 1012 * All four immunosuppressant drugs were simultaneously analyzed in a 12 MRM panel in less than 13
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Gas temperature 225°C  Sheath gas temperature  325°C : R"=0.9992 500 14 1043 17 1023 « Human samples correlated well with identical samples ran independently by a traditional LC/MS/MS
G - g 1000 22 98.5 1.5 99.4 method.
as flow 9L/min  Sheath gas flow 12 . . . .
L/min 0 Low QC 1.0 101.0 38 98.3 * While the analytical results were comparable to LC/MS/MS, the analysis time was approximately 10
Nebulizer W0psi Nozle voltage 300V 0 500 1000 1500 m;dhﬂcfc gg 3‘7‘2 23 gg: times faster. This methodology is capable of throughputs >270 samples per hour.
Sheath gas temperature  325°C Capillary voltage 4000 V . Cydosp?nn Ang/ml .
Figure 4. Representative standard curve and Intra- Interday data for Cyclosporin A
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