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Introduction

o . L Plasma matrix assessment
Within the past 20 years, small molecules bioanalysis using liquid chromatography/tandem mass

spectrometry (LC-MS/MS) on a triple quadrupole-MS has become a common practice in support of drug e Precisionand Accuracy
metabolism and pharmacokinetics (DMPK) studies. The LC-MS/MS assay provides the specificity, e e e T T e T e e T e e rse e 0f spiked QCs
flexibility and sensitivity that allows a quick and reliable drug quantification from a wide variety of e I . The spiked quality control
biological matrices. However, there has always been an increasing demand in analytical capacity and it e L= sample precision, and
faster sample turnaround time in order to identify potential lead compounds. For this reason, it has st accuracy were demonstrated
become necessary for our bioanalytical laboratories to develop a new analytical method to cope with this A e s B - at N=3 at the low (4ng/mL),
major challenge during the drug discovery stage. Generic N I and at medium 1 (40ng/mL),
Recently, we have expanded our LC-MS/MS capabilities using Ultra-Fast Separation Chromatography method = | aa m 39 medium 2 (400ng/mL) and
(RapidSep) for bioanalytical analysis to improve overall efficiency of DMPK studies. With the new resinss e high (4000_”9/ mL)
RapidSep set up, it has become possible to reduce the chromatographic run time from 108 s to 30 s per concentrations. The assay
Injection. To demonstrate the potential of the RapidSep over the traditional methods, we have applied the e Rl i im im s 5 mo  iws s s hws  Emo  swos showed a linear calibration
RapidSep set up to a real study sample; monitoring the PK profile following IV, PO administration to male e T e e et T Te e T et 1w fange/ covered range from of
(C57BI/6J) mouse at 1,10 mg/kg. In this assessment, we have evaluated all essential PK parameters o s el s o [ 1-5000 ng/mL. The calibration
such as clearance, volume of distribution, AUC, half-life (T1,), Crae Tmae Dioavailability, blood: plasma e curve was fitted with a |
ratio, and dose formulations for the potential of its applicability. 5 - q_uzfldratlczregressmn 1/x2 V\{h”St
_ rpe & [ac T e o giving a r2 value =2 0.99. This
RapidSep mb = [ ol o data shows that the RapidSep
Method method e 3 35 Eg Mg method provides similar data
RapidSep method vs Generic method Praion (%) T T T compared to the generic
o Column: Halo 2.7 um vs Kinetex XB-C18 26 G s i et (i s method from plasia matrix

® Dimension: 10 x 2.1 mm /50 x 2.1 mm

® Mobile phase A: 10 mM ammonium formate, 0.1% formic acid (aq)
® Mobile phase B: Methanol

® Temperature: N/A/ 50°C, Flow rate: 1.5 mL/min / 0.8 mL/min

Blood matrix assessment
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For the RapidSep system/method, the column was attached directly to the MS source as shown in ey s | im0 | oas | es medium 2 (400ng/mL) and

high (4000ng/mL)
concentrations. The assay

Figure 1. to minimise column dead volume.

Linear range

Std. # STD1 STD2 STD3 STD4 STD5 STD6 STD7 STDS STD9 STD10 STD11 STD12
Nominal conc. (ng/mL) 1.00 2.50 5.00 10.0 25.0 50.0 100.0 250.0 500.0 1000.0 2500.0 4000.0
Determined ¢ 1 0.922 2.92 177 10.7 26.9 56.1 94.1 229 446 853 2265 4595 h aS S h Own tO h ave a
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Value > +20% Yetwe Excluded from calculation of mean accuracy NC: Not calculated
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. B Analyte Analyte Analyte Analyte 2
- Sample # Qc Qc Qc Qc i i
5 065 R - 3.1 55 11.0 12.0 Nominal conc (ng/mL) 4.0 40 400 4000 yleldlng ar Value 2 099
1 Determine C¢ 1 4.17 38.6 400 4731 .
RapidSep A e - T This data demonstrates
4 .., T 1.1 1.2 1.4 1.2 1.6 method — 3 2 i e :
L that the RapidSep method
[ 5 Accuracy 84.0 100 95.8 119.5 . .
E 1265 K’ 7.0 9.0 10.5 14.0 14.5 Precision (%) 24.8 3.42 4.13 4.58 prOdUCeS S|m|lar reSUItS to
1.0e5
B 0es a 1 1.3 15 21 21 Figure 5. Comparison of Generic with RapidSep method. A and B) Intra-assay linearity, accuracy different typeS of
6004 and precision assessment using Generic vs RapidSep method. maitrices.
t- (sec) 9.6 12.0 13.8 18.0 18.6
2.0e4
C'l())ClO 0.02 0.04 0.06 0.08 010 012 014 0.16 018 020 022 02_4 0_26 028 - 030 032 034 0.36 oé\om {12\044 046 048 R reSOIUtlon faCtor’ T talllng faCtor’ KI CapaCIty faCtor’
Time, min a selectivity factor, t; retention Time

ADME summary graph

Firstly, the column performance was evaluated by testing with five different standards. The analysis
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AUCO-t (ng.hr/mL) 474 | 698 | 6OB 503 113 3268 | 2857 | 3025 3050 207 IAUCO-t (ng.hr/mL) 491 | 783 | 661 645 147 3023 3735 3239 3332 365
. . . . . . . [AUCO-t (nM.hr) 1032 | 1521 | 1325 1293 246 7121 | 6225 | 6391 6646 450 [AUCO-t (nM.hr) 1070 | 1706 | 1440 1405 319 6588 8138 7059 7262 795
Sample Preparation: Biological samples were prepared by protein precipitation. T I T [ B e e e T O I O O B R
Centrifuge @ Mix ploaualabiity (4 sing) || _  asa|asn | si0|  sia | aaes pioavaitabitity (%) sing) | | _ L ass |57 [ 02| sz | ses
1 volume rat plasma /blood 4000RPM 1 volume supernatant LC-MS/MS analvsis | |
+ 3 volumes MeOH containing IS > + 2 volumes water > 4 fortambans |40 20 [s00]  aw | |- ] fortamaz |00 |40 300 | s
30m|n, 40C mfjiiil’:;,mmp”'atm“t” 8.67 | 8.47 | 12.4 9.84 219 | - - - - - mfjiiil’:;,mmp”'atm"t” 8.01 | 9.51 | 12.5 10.0 2.26
The rat plasma samples were spiked with metoprolol (internal standard); extracted using protein st 0D D IR N I I R et 7T

recipitation. . L .
precipitatio All typical PK parameters such as clearance, volume of distribution, AUC, half-life (T;,,), C .o Trmax @Nd
Chromatography bioavailability are calculated, and the differences between the two methods are less than +20 %.
_:%,iiﬁiﬂr?;é’;ﬁ??fﬁ“ AT astmn RapidSep method
A.Blank with1S | | Summary/conclusions
7 s Figure 3. Representative
Efcz;“sl/a Tlfrcirggjgagzﬁs The data presented here demonstrates the success on Rapid Chromatography used to analyse
e e IS, B) drug spike in rat discovery PK. It has shown to be reproducible and reliable whilst generating equivalent pharmacokinetic
o s e 0 RapidSep method | plasma at 1000 ng/mL with results to those obtained by the traditional generic method. To address throughput challenges, we have
e 1000 ng/mL Standard | IS. Both IS (Retention time o _ =~ _ _ _ _
- With IS (RT) = 0.23 minutes) and successfully reduced the total injection-to-injection cycle time to 60 s as opposed to 138 s with a direct
o I j‘;ﬂﬁ;’eak (RT=0.35 RapidSep column setup. The introduction of this approach in our laboratory, in place of current analytical
TR R R oRomow e e o om o om oo TeEob ow om ow ek ow on ow ok ok 0w methods, will provide at least a 50% improvement in LCMS capacity without compromising

chromatographically sensitivity and resolution.
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