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Over the last 10 years the guantitation of immunosuppressive drugs has been subject to Test and manipulations Typical desorptiomrofile Calibration Curves
CO ntlnuous Improvements Of the an alytIMth Odsn Order tOO ptlmlze COSttlme, and A|iqu0ts of human blood Samp|es were sent to Phytronix laboratories to be ana|yzed bmm Z':':A:MIW“:;:‘WSMW"MM Cpctosparn® Taromus /
accuracy of ana')’SiS results. The transfer of immunOassayS to |IQUId ChrOmatography A 6 Calibrators for standard curg&irolimus Everolimus Tacrolimusand Cyclosporine A ; IS Ascomyein |
coupled with tandem mass spectrometry-US/MS) has significantly improved all these A 2 Level controls — B
criteriabut has not reduced the analytical time below a minute. The Laser Diode Thermal A 12398?' F:_a“e”t whole blood samples ' ik =
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Desorption (LDTD) represents a technological breakthrdioghremoveshe 4 SITOIMES 8
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chromatographic step and significanthigreaseshe analytical throughput for the A 3 Everolimus
quantitation offacrolimus Sirolimus EverolimusandCyclosporinA in the field of A 4 Tacrolimus

clinical analysis. All values are compared with the E@S/MS for crossvalidation |l GMS/MS versus LDTIDIS/MS

All samples are run in triplicate to assess data qualitgam@dbnstrateobustness of themnethod
Extractionvolume can be scaled up or down to match laborgtieggaration instrumenblumecapacity
Extraction reproducibility is tested l@xtracting 6 times the calibrators 4 and 5 0 Sirolimus_ ...\ .1 606 222 | Tacrolimuvs:10048)(_0201 e Everolimus B Cyclosporin
System reproducibility is evaluated by analyzing 6 times each extract osmes
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The LDTD usesa Laser Diode to produce
and control heat on the back of the sample
support(Figure 1) which is a 96-well plate
The energyis then transferredthrough the
sample holder to the dry sample which
vaporizesprior to beingcarriedby a gasin a
corona discharge region High efficiency
protonation with strong resistanceto ionic
suppression characterize this type of
lonization,andis the resultof the absencef
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Figure 3: Statistical correlation analysis *

A 62.5 pl of Precipitation solution in a 500 fppendorf Reproducibility Tests
A 25 pL of whole blood sample

A Vortex 30 seconds

A Wait 5 minutes

A Centrifuge 4 minutes
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solvent and mobile phase This allows for A Vortex 30 seconds Another set of 190 whole biood | i
. epe - ] . notner set o wnoie DI00a sampiles containing
ultra-fast hlgh throughput capabllltles of 9 A Leave 1 minute for phase separation Exammle of Calrator 5 exact 71 Cyclosporine A were analyzed in a second study for method|
second sampleto—sample analysis time, Figure 1 Schematic of the LDTD ionization source. A Transfer 9QuL of organicphase (top layer) (6 desorption peaks in one file) comparison. Both methods agreed, with concordance
] : - : . T Cvclosporine A and IS correlation coefficient of 0.99 (95% confidence interval 0.082
without carry over é Cdctl 10 pL of EDTA solution (200 pg/mL in ©:MeOH:NH,OH (20:75:5)) yelosp 0 991 & n @9 pasngabpkrdression
or ex_ revealed no significant deviation from linearitgysumtest,
_ o _ A Deposit 2 pL orLazWellplate and let dry P=0.11) Figure 3. Bland and Altman plot showed that the
ODerathn optimization : . L/J mean bias of the two methods was +0.9 (1.96-$9.7 to 21.6)
: . ng/mL.
: Alonization mode: Positive
_ o Instrumentation
As with other APCI sources,the solventfree LDTD Ionization ALDTD modelS-960, PhytronixTechnologies Compound o1 03 Collision Energy
: : High resistance to ionic suppression A : a P (CE)
demonstratefession suppressiorcomparedo ESI. Nevertheless, QTRAP®5500Systemsvith SelexlONe technologyAB SCIEX — — —p o
someconditiqnsmust be regpectedo gchieveoptimal operation LDTD Parameters Sirolimusd3 934.4 864.3 o5
The coronadischargecapacityat a typical currentvalue of 3 YA ALaser power pattern : Everolimus 975.4 908.4 25 x lont I _ q qucibilitv for all the | 9
allows a flow of chargeof 1019 M/sec User must vaporizeless U Increase laser power to 55 % in 6.0 s Everolimusdd 9794 912.4 25 Excellent linearity and reproducibility for all the immunosuppressant drugs
thanthis maximumcapacityto achieveoptimal regionwith no ion —— i Maintain 1 sec Tacrolimus 821.4 718.3 25 A Low and High Control levels within reported ranges for All drugs
. _ _ _ . 0 Ascomycin 809.5 756.3 25 i v,
suppressionwhere LDTD performsat its best (Figure 2). This U Decrease laser power to 0 % oo hrs o . A Excelle.nt correlatlor_l l?gtween LKIS/MS and LDTDMS/MS
: : — ACarrier gas flow 3 L/min (Air+NH, trace) yOsPo - - > A Extraction reproducibility range from 1.7 to 8.0% (all compounds)
doesnot mean extensivesampletreatmentbut simply adjusting x CyclosporinAd4 1223.8 1188.6 20 A Analvei ducibili ¢ 1 O. 13 .60/ I q
volumeratio, theright solvent,anddepositedrolumeon plate Table 1: MRM Transitions A nalysis reproauciol ity range from 1. t0 13.6% (a compoun )
— Easyand fast@analysis of all 4 immunosuppressant drugs seconds
rapping
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