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Introduction Results and Discussion Results and Discussion
Metabolic stability is one of the primary assays performed in the early stage of drug discovery to characterize Speed and data quality using fast polarity switching Switched versus non-switched analysis — Area response and precision for pooled incubates
new chemical entities ar_ld discard non-drug Ii!<e comppunds that would fail duri.ng later stages of develo_pment. Operating the U_HPLC system at _high flow rates (1.0 mL/min or 1.5 mL/min) and pressures up to 1100 bi-ir Average area responses obtained using polarity switching or non-switched analysis were similar.
Fast LC_/MS/MS screening rpethods are required, which should be at.)l_e to prowdg good chromatographic enabled a run time pf_only 15 mlputes and generated peak W.IdthS less than a second at half height (typlca_lly 0.4 Area RSD and relative area RSD values were less than 10% using polarity switching and less than
resolution and precise quantitation of large numbers of samples requiring analysis. to 1.0 second). Sufficient data points across the peak (> 9 points) could be collected due to low MS cycle times, 9% using non-switched analvsis
This work describes the advantage of combining high speed/high resolution UHPLC and high speed MS/MS ensuring high precision quantitation (Area RSD [%] and Relative Area RSD [%] < 10) Floow raige 1.0 mL/min. 870 l:lar allt 95%B. 25°C
analysis of pooled incubates to increase throughput in a metabolic stability assay, while maintaining good . ' 00,
precision and accuracy. Flow rate 1.5 mL/min, 1070 bar at 25%B, 60°C Flow rate 1.0 mL/min, 850 bar at 25%B, 40°C s ~
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“ Avg Wy, = 0.44 sec | , 21{ only response = 114% 2 I
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The incubation mixtures consisted of an amount of rat liver S9 preparation equivalent to 0.3 mg protein, 1 pM | AeaRSD[%]=4.9 . I AT 6| Buspirone “\ 6
) : : . . Switched +/- |
substrate (buspirone, verapamil, dextromethorphan or dlclofenac?, NADPH rege.neratlon system and 0.1 M 05 MRM (386,0-> 122.1 Buspirone, 05+ MRM (386.0-> 1221 Buspirone, : Q:?y ivsvggn:e:utgw: | ‘\ : A
phosphate buffer (pH 7.4) up to a total volume of 300 pL. Incubations were carried out separately at 37°C. A 25 pL s | ‘ 0.22 min H 0.40 min - R Y
. . . . . 1.5
aliquot was taken at 0, 5, 10, 15, 25 and 35 minutes from each incubate and the reaction was stopped by adding | “ Avg W1z = 0.70 sec “ Avg W;, = 1.3 sec K03 MRM (2722 > 215.2) | K00 MRM (2722 > 2152)
300 pL acetonitrile containing the internal standards (dextrorphan-d3 and diclofenac-d4) followed by | 20 pomts across W " i 5o points actoss W “' ‘ |
. . . ) . | Rel. Area RSD [%] = 4.2 05 B Rel. Area RSD [%] = 1.8 47 Dextromethorphan \\ : I
centrifugation for 10 min at 14,000 g. The supernatant was evaporated to dryness using a gentle stream of 1 Area RSD [%] = 2.9 1 J \ Area RSD [%)] =3.4 ,| Avg. Switched +/- to + ‘H 2 I
nitrogen and reconstituted with water/acetonitrile (80/20) containing 0.1 % formic acid for UHPLC/MS/MS = 0 h only response =109% || ‘ I\
analysis as described below. xio4 -+ MRM(272.2->215.2) Dextromethorphan, xi0* T MRM (272.2 > 215.2) “.“ Dextromethorphan, 03 03
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Column: Agilent Rapid Resolution High Definition (RRHD) Zorbax SB-C18, 2.1 x 50 mm, 1.8 pym ;5 a Rel. Area RSD [%] = 2.2 i " AreaRSD [%] = 4.9 [ only response = 70% A 1 I\
Mobile phase: A= 0.1% formic acid in water, B= 0.1% formic acid in ACN; Injection volume: 1 pL N AN AreaRsbbil =62 N 0 AN e Ao e (i T O e st T )
x103 = MRM (294.0 ->250.0 Analysis time < 0.8 min | | x10® -~ MRM(294.0->250.0 Analysis time < 1.1 min Switched Analysis Non-Switched Analysis
Method 1: ‘| Diclofenac, 1 Diclofenac, 6 MRM transitions (4 targets + 2 internal standards) 5 MRM transitions (4 targets + 1 internal standard)
Column temperature: 25°C or 40°C, Flow rate: 1.0 mL/min 3 | 2\'73\::‘;” Coar ] i’“\j\‘/in . Pwelltime =5 ms Duwelltime = 22 ms
Gradient: 25%B during 0.2 min, 80%B at 1 min, 80%B at 1.25 min, 25%B at 1.26 min, stop time at 1.8 min. 2] gﬁiint;ﬁc}os's WseC 2] 1¥%oimls/2a::rdss ;vec e tmes e e veetme Lo
. Rel. Area RSD [%] = 7.8 ; Rel. Area RSD [%] = 6.5 Buspirone Verapamil Dextromethorphan Diclofenac
Method 2- Area RSD [%] =4.8 1 Area RSD [%] =10
Column te.m perature: 60 °C, Flow rate: 1.5 mL/min oz 0s oees 0e o c°2:s Vs.o,iquisi;on Tinl;e1(min) v e 0'7cOu:{: vs. :c;zuisiti:n Time1.(1min) R e sty sty
Gradient: 25%B during 0.2 min, 80%B at 0.73 min, 80%B at 1.00 min, 25%B at 1.01 min, stop time at 1.5 min. x103 \. J T‘meo[m‘”] ”052-’;99- p°z-‘;”'y 902’;99- p°sl-‘(’)"'y pOSé’geg- pOZ-‘;"'V p°33-’299- e, g"'y 9055;’299- s g"'y
% | - MRM(294.0->250.0 Chromatographic resolution - Pooled incubates 5 5.2 3.3 8.1 2.8 5.7 2.9 6.4 14 3.9 7.0
Agilent 6460 Triple quadrupole MS with Agilent Jet Stream: 34 Diclofenac, narrowest peak Excellent resolution between critical peaks was o ;e e o o o iy o T e
Scan type: MRM (Mass Hunter optimizer software used to optimize MRM transitions, fragmentor voltage and 3 ¢ ~ demonstrated. Coelution of metabolites and parent 25 3.2 4.3 5.6 1.7 10.4 17 6.8 2.4 4.3 48
- Average Wy, = 0.37 sec : o \_ 35 9.2 3.8 5.4 5.8 8.9 8.6 6.3 2.9 6.9 8.6 Y
collision energy) 26 compounds may result in overestimation of the amount
Polarity: positive/negative, positive only or negative only v of parent compound present if the metabolite is
Parameters: Drying gas temperature: 350°C, Drying gas flow: 10 L/min, Sheath gas temperature: 400°C, Sheath . thermally labile and can convert into the parent Switched vs. non-switched analysis — Metabolic stability
gas ﬂ.ow: 1_2 L/.mln,.Nebullzer pressure: 35 psig, Nozzle voltage: 0 V (+) 1000 V (-), Capillary voltage: 4000 V (+/-) . '} compound in the source of the mass spectrometer. The results of the switched and non-switched analysis were comparable with 2> 09848
Polarity switching time: 30 ms | (ot s worans s 1 ) .
Buspirone N-oxide (metabolite)
MRM transitions: 8 (+/-) or 5 (non-switched analysis) e e m
. . . H 2 ° A \ .
Dwell time: 5 ms (+/-) or 22 ms (non-switched analysis) 02 \\Juvg O(:z"‘/_?l\_/ Buspirone
_ iioie 15 Selected example: Y =0.9911x +0.2671 . L. .
Wh o | standard calibra . 51, Diclof i (/2 298) and 'CL.-Diclt 07 071 072 073 074 075 076 077 ostmin 1 T ] % Verapamil remaining L =09 The high data acquisition rate provided by the
- - - =1. Counts vs. Acquisition Time (min) 1 Ig v 5 . .
en using internal standard calibration, a con |ct_ _etween »-Diclofenac-d, gr7n 2 2 ) an »-Diclofenac g 1.5sec a o i g . Agilent 6460 triple quadrupole mass
(m/z 298) was observed. The response of the transition 298 — 254 arising from °/Cl,-Diclofenac contributes to Cycle time = 114 ms s . L E iy ooseax+ 0202 Dextrometnorphan ¢ ¢ larit itching time 30
the response of the internal standard 3°Cl,-Diclofenac-d,. This led to a quadratic calibration curve due to o5t wmces 1 : | 8 2 0] re=ogeu ;;z,z:zgsx_l'% Spec r‘?me er (polarity SV.VI ching time st ms.
artificially “increasing” internal standard. To solve this, either external calibration or a unique transition to Good quantitation requires 9-10 data points across a 1o ! . S e dwell tlme 0 ms) makes_ it perfectly o
diclofenac-d, like 298 — 217 can be used. peak. As peaks get narrower, the MS detector must N \ ! I Diclofenac compatible with the Agilent 1290 Infinity
be able to acquire faster. MS cycle times are | oo ! 20t Loanrm®® L UHPLC System for excellent quantitation of
reduced. During each cycle, the MS system must : T m B e m e e e e w LC peaks with sub-second peakwidths at half
analyze 6 MRM transitions and switch polarity. This 1 : / Pos/Neg switching analysis height
was enabled by 5 ms MRM dwell times and 30 ms o v ght.
polarity switching time. . AN
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