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ABSTRACT

RESULTS: Immunosuppresants Table 2. Examples of performance: Summary of RSD values in combinations of instruments for
Purpose: We have demonstrated the capability of LCMS systems to create LDT methods using o S testing Immunosuppresants with three Quantis MD (Q1, Q2 and Q3) and three Altis MD (A1, A2 and
compound optimization function provided by the instrument control software. Accuracy and Imprecision of QC samples were tested with five injections of each level. A3) running with various HPLCs (V1, V2 and V3).

Methods: Thermo Scientific™ TSQ Quantis™ MD and Thermo Scientific™ TSQ Altis™ MD utilize
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Syringe infUSion Of Organic Compounds to Create the MS methOdS in anaIyZing Other Chemicals in ;ﬁ:)n:s QcCl_QcClll Qcv ;::?Dn:s QcCl _Qclil Qcv ;LSQ?[,):I:S Qcl_Qcil QCVl :6;5?:;03 Qcl_QcClll Qcv ;\6:\;:) Qcl_Qciil acv ;:!\;][.) QCl_ QcClll QCV/| :61\;:)1 QcCl Qclll QCVI %RSD QCl QClll Qcv
. . . . Cyclosporin A 6.08 6.17 5.03 CyclosporinA 0.88 1.87 2.26 Cyclosporin A0.34 0.30 0.32 Cyclosporin A3.34 3.47 3.65 Cyclosporin A0.54 1.09 1.32 CyclosporinA 0.79 0.96 1.23 Cyclosporin A2.15 1.41 1.48 Cyclosporin A 2.37 1.38 1.27
similar class. Create methods were tested for accuracy and imprecision of the results. Figure 1. Example Chromatogram and Spectra of Inmunosuppresants: Tacrolimus, oine Tmanel e sp sl e iponin e s tan i ximin) e g asanl i s 2 o foeine € 22 2
Results: MS compound optimization was performed with representative target compounds of Sirolimus, Everolimus and Cyclosporin A, and their spectrum. s vias
. . . . . . . %RSD n=5 QcClQcill acv %RSD QcCl_Qciil acv %RSD Qcl_Qclil acv %RSD Qcl_Qclil acv
clinical samples. Resulting optimized parameters were used in creating an example method. MS CrdospainA 064 070 125 Crdospain 1030 046 021 Grlospoin 7151 035 1.1 CrogporinF 283 445 2.0
source parameters were adapted from built-in values in the instrument control SW. Testing with LDT ﬁ S i ac o) e D He 00 el 00 200 57 el o0 £ £
methods demonstrated exemplary performance in accuracy and imprecision. g 8 o1 _ ez
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: . i i o il i e s Tacrolimus _ 1.79 1.43 0.49 Tacrolimus__ 2.22 1.06 0.7 Cyclosporin A2.23 2.31 2.55 Tacrolimus _ 2.26 2.09 1.58 Tacrolimus  2.98 1.72 2.18 Cyclosporin A 2.14 2.86 1.44
Dy TR ot o s ey, 28 a5 vz 501 Everolimus 4.56 2.79 2.60 Everolimus 6.50 3.04 2.70
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. . . . . . . 5 [ io - Cyclosporin A3.32 3.35 2.84 Cyclosporin A 0.83 0.55 0.75 closporin A 1.19 1.94 1.12 closporin A 2.33 2.68 1.77
A typical approach for clinical analysis starts with creating an LDT methods for analytes of interest. I i3 Everolimis 491 331 300 Everolmus 40 238 135 Everlimis 535 339 21 cvrimis 12 257 21
We have demonstrated the Capability Of LCMS SyStemS to Create methods using Compound K / FL ¢ - gy - mg;n ey AR ey e ==y ey Tacrolimus  3.36 3.01 1.25 Tacrolimus  1.74 0.96 1.04 Tacrolimus  1.78 1.72 1.55 Tacrolimus  3.06 2.28 1.90
optimization function provided by the instrument control software. K i -
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Organic compounds were used to test capability and suitability of the MS system for analyzing other » | / e
chemicals in similar class. . e e :
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MS compound optimization was performed by syringe infusion of test samples. Resulting optimized o I E RESULTS: Steroids
parameters were used in creating Instrument Methods. MS source parameters were adapted from | S S S Accuracy and Imprecision of QC samples were tested with five iniections of each level
built-in values in the instrument control SW, depending on LC flow values. Manual adjustment of S = s y P P J '

source position allows optimizing desired performance in robustness or sensitivity.

Table 3. Table 1. Accuracy and Imprecision in combinations of instruments for testing Steroids
with Quantis MD (Q1) and Altis MD (A2) in HESI and APCI ionization mode.

MATERIALS AND METHODS

Samp|e Preparation Table 1. Examples of Accuracy and Imprecision to show Inter- and Intra- System performance for HESI v3Q1 LOQ(ng/ml)  R"2  QC1%RSD _QC2 %RSD QC3 %RSD HESI V1A2 LOQ(ng/ml)  R"2  QC1%RSD QC2 %RSD _QC3 %RSD
testing Inmunosuppresants with three Quantis MD (Q1, Q2 and Q3) and three Altis MD (A1, A2 and Testomerone oot 0w 107 o2 o restoserone oot oo 0% o ox
1. Immunosuppressant Samples: A3) running with various HPLCs (V1, V2 and V3).
Ascomycin, Tacrolimus, Sirolimus, Everolimus, Cyclosporin A and Cyclosporin D standards for ApcIvaaL LoQ(ng/ml R QCI%RSD_QC2%RSD_Qc3 #ASD ApCIVIAZ loa(ng/ml) W2 _QC1%RSD _QC2%RSD__QC3 %RSD
. . . . . g n . . Estrone 0.03 0.9978 5.88 1.18 1.76 Estrone 0.03 0.9989 2.60 1.36 1.47
optimization were prepared from stock solutions in acetonitrile. Recipe® ClinCal® Whole Blood Testosterone 001 098 160 700 4l Testosterone 001 0% 35 370 38
Calibrators and Controls for Immunosuppressgn_ts were .prepared according to recomrrlle.nde.d e s YT QoD acy e it -~ QC19%RSD qanRSy oV %D
procedures. Samples were processed by precipitation with ZnSO4 and methanol containing internal CyclosporinA 09996 054 1.09 132 Cyclosporin 0998 6.08 617 5.03
H H Everolimus 0.9983 6.32 2.28 2.52 Everolimus 0.9974 7.7 4.78 3.93
standard followed by centrifugation. oo S i - - o 00072 o T Yo
Tacrolimus 0.9982 1.94 1.91 131 Tacrolimus 0.9977 4.77 2.95 1.92
2. Steroid Samples:
V2A1 RA2 QC | %RSD QClll %RSD QCV %RSD v2Ql R"2 QC | %RSD QClll %RSD QCV %RSD
Internal standard solutions from Estrone-2,3,4-13C3 and Testosterone-2,3,4-13C3 were prepared CyclosporinA 0.9998 151 059 L15 CyclosporinA 09998 > > e CONCLUSIONS
. : e . . Everolimus 0.9981 1.83 2.65 1.77 Everolimus 0.9991 491 331 3
fr(_)m stock solutions in gceton_ltrlle. Custom Calibrators and Controls for Steroids were extracted b 0551 Loa s e ol mus 09981 i1 tel v
with MTBE and reconstituted in methanol/water. oo = = = - S == = = == = MS compound optimization was performed by syringe infusion of test samples from analytical
Test Method(s) V3AL R QC 1%RSD QCll %RSD QCV %RSD viai RA2 QC I %RsD QCll %RSD QCV %RSD standards. Resulting optimized parameters were used in creating example methods. MS source
o 901 - sod i e 2956 i o . parameters were adapted from a built-in function of ICSW, determined from LC flow values.
Three TSQ Quantis MD and three TSQ Altis MD sytems were tested with compound optimization o 0007 ree o e ralimus 0.5083 yar 9 o3 _ .
function provided by Instrument Control Software (ICSW). Standard samples were infused with Tacrolimus 09991 226 209 159 Tacrolimus 0.9976 179 La3 0.49 * We have demonstrated that adequate methods for accuracy and imprecision were created by
external syringe. Resulting parameters from optimization were used to create LDT methods. instruments built-in functions for immunosuppressant and steroid samples, in support of LDT.
V1A2 RA2 QC | %RSD QClll %RSD QCV %RSD vV1Q2 R"2 QC | %RSD QClll %RSD QCV %RSD
CyclosporinA 0.9997 0.79 0.96 1.23 CyclosporinA 0.9973 0.88 1.87 2.26 H : : OF
1. Immunosuppresants LC: oo s o0s7 Yo Jer . S 0a005 ‘25 ) en e = Results from organic compounds demonstrated the capability and suitability of the MS systems for
Sirolimus 0.9984 2.98 3.75 3.55 Sirolimus 0.9985 3.59 1.98 5.07 LDT workflow.
Vanquish MD HPLC with Thermo Scientific™ Hypersil GOLD™ C8 (50 x 2.1 mm, 5 pm) at 0.8 Tacrolimus 0.999 3.26 136 242 Tacrolimus 09986 1.95 265 249
mL/min flow; Moblle_ pha_se A: 0.1% formic acid a_nd 10 mM of_ammonlum formate in water; Mobile — — e TS e — e oy
Phase B: 0.1% formic acid and 10 mM of ammonium formate in methanol. CyclosporinA 09994 215 141 148 CyclosporinA 09998 034 03 032
Everolimus 0.9993 5.95 2.22 1.67 Everolimus 0.9989 2.29 0.94 222
2 Steroids LC: Sirolimus 09984 713 5.6 3.97 Sirolimus 0.9984 295 055 1.75 TRADEMARKS/LICENSING
Tacrolimus 0.9992 2.42 1.77 2.15 Tacrolimus 0.9981 1.87 0.6 1.09
Vanquish MD HPLC with Thermo Scientific™ Accucore™ aQ (100x2.1mm, 2.6um) at 0.25 mL/min ViA3 RR2 QcC 1%RSD Qi %RsD Qcv %RsD vias RA2 QcC 1 %RSD QCill %RSD QCV %RSD © 2020 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo
flow; Mobile phase A; 0.5 mM Ammonium fluoride (NH4F) in water; Mobile Phase B; methanol. CyclosporinA 09991 283 4.3 21 Crcosgoring 05096 os o6 021 Fisher Scientific and its subsidiaries. This information is not intended to encourage use of these
Everolimus 0.9988 5.47 247 22 verolimus . . . . . . . . . .
Data Analysis Sirolimus 0.9973 5.48 291 416 Sirolimus 09986 285 0.85 0.34 products in any manner that might infringe the intellectual property rights of others.
y Tacrolimus 0.9978 3.48 3.32 1.68 Tacrolimus 0.9988 1.47 1.04 0.46
Thermo Scientific™ TraceFinder™ LDT was used to submit sample batches to instruments and to - — T Y ooV D Vias 2 QC1%RSD QCI %RSD QCY %D
process data. CyclosporinA 0.9986 125 1.46 1.76 CyclosporinA 0.9997 0.58 042 0.4
Everolimus 0.9987 7.07 2.74 2.66 Everolimus 0.999 4.13 1.33 0.83
Accuracy and Imprecision were calculated from replicate injections of QC samples in HESI and APCI sirolimus 09981 818 576 198 srolimus 0998 345 056 076
Tacrolimus 0.999 2.98 1.72 2.18 Tacrolimus 0.9983 2.22 1.06 0.77

ionization mode.
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