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Abstract Optimizing Extra-Column Volume Micro-flow LC-MS/MS performance

Biopharmaceutical LC-MS/MS groups are challenged to enhance productivity and
flexibility while simultaneously decreasing operating cost. Sample volume, solvent
consumption, waste generation, and cycle time are key considerations for bioanalytical
laboratories. Micro-flow LC-MS/MS can greatly reduce solvent consumption and
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waste, however available systems are dedicated and offer poor sample throughput. Y p ti Desipramine 30-34
Parameters influencing micro-flow performance were identified, and drove design of a ‘.’ ump|—> "lj\eBc fon 23cm x 25y 0.113

fully-integrated LC-MS/MS platform with very low system volume for maximum Be valve (AB) Diazepam 2C19, 3A4 >120
performance across an array of LC-MS/MS techniques including micro-flow LC. Injection valve — .

Instrument software performed automated batch building using MS/MS conditions PicoFuze (BC) 33cm x 50 0.648 DI GIEIEE L8 2L e
from a centralized DiscoveryQuant3.0 database, and high-throughput micro-flow- Diltiazem 3A4 26-30

MS/MS analysis of a cassetted global ADME screening assay. Solvent consumption

was reduced by 150x over standard high-throughput analysis, while throughput was Propranolol 2D6, 1A2, UGT 26-30
identical (15s/inj/cmpd). Fig 2a. Reduced system volume drove high performance micro-flow Verapamil 3A4, 2C9, 1A2 8-10
LC-MS/MS. Dimensions of transfer tubing connecting pump,
injection valye and MS/MS source (PicoFuze) were optimized for Clozapine 1A2 60
lowest possible delay volume.
Materials and Methods Tolbutamide 2C19 >120
» Eksigent ExpressHT Ultra micro-flow pump
+ SCIEX 5500 TripleQuad mass spectrometer with Analyst 1.6.3 software
+ LeadSampler (LS-1) and LeadScape software Micro-flow LC-MS/MS Method Table 4. Comparison of sample throughput and solvent use across LC-MS/MS methods
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« Human liver microsome (HLM) stability samples were generated by following § o« Log07d|  12e Py Py ppe " o o pyre ™ (seclinjlcmpd)
protocol: pooled human liver microsomes were incubated in the presence and i Logdz | 24 2 0157 | ore | 148 | ooz 163 236 455 .
absence of NADPH and 1UM control com pound for one hour at 37°C. 20“'— . Mw, 385.25 259.16 326.13 266.18 284.07 454.28 414.16 270.1 295.02 Total runtime 12.8hrs 102.4hrs 12.8hrs
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sample were taken at designated time and terminated with ACN. 10pL == Total solvent G L e AL -
supernatant from each incubation per timepoint were pooled and dried under Flg 3. An Ek3|gent ExpressHT {itra micro-flow LC pump usage S L] A i
nitrogen. Samples were reconstituted in 5% methanol and vortexed prior to delivered a consistent linear gradient from 15-80%B at 13uL/min.
LC/MS/MS analysis Injection cycle time was 120s for all analyses.
HLM Stability Screening by Micro-flow LC-MS/MS
Conclusions
B Micro-flow LC-MS/MS can drastically reduce solvent consumption and required
Manospray Tip (15 ym) sample volume, decreasing operating costs and increasing return on investment.
However, overall throughput and performance is often limited by extra-column
hiodiied (A5 S B Probe volume, restricting application space for routine micro-flow LC-MS/MS. A fully-
FE—— =, integrated LC-MS/MS platform (LeadSampler, LS-1) was designed outright for
\ . Scm x0.2 mem very low system volume. Key system parameters were identified and optimized
(f - for maximum performance across an array of LC-MS/MS techniques including
‘j B Transter line, 50 um 1D | ‘ r | ‘ micro-flow LC. The system was equipped with an MS/MS probe assembly with
it H I { Ll A(‘ ‘ /\ | integrated, high-performance micro-flow LC column (PicoFuze), virtually
60 30 ~ 20 — 10 ~ 5 ° 0  NCF eliminating post-column volume for good sample throughput (120s/injection) with
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owest possible dead volume, placing ig 4a. Post-assay pooling scheme for stability screen. o~ . . . g . . .
key flow path components in close Prior to micro-flow LC-MS/MS analysis, 10uL aliquots of b / : Propranolol and separations drove. _ integration of post-assay sample pooling into this
proximity to SCIEX TurboV MS/MS quenched samples containing individual standards were ] 5:32;2’;37 workflow. An HLM stability screen was pooled, and 8 substrates separated by
source. pooled by timepoint, dried under nitrogen, and reconstituted in e Dilti micro-flow LC-MS/MS for increased efficiency and sample throughput. The
Fio 1b. PicoFuze i o a hiah 5% MeOH. Injection volume was 0.2uL. = 1 =T;|E£2Tﬂde combination of these methodologies delivered identical throughput
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performance, micro-flow column within Fig 4b-c. Analysis of pooled HLM stability samples by micro- o M Desipramine (15s/injection/cmpd) with 150x-lower solvent consumption compared to existing
a SCIEX electrode, virtually eliminating flow LC-MS/MS (13uL/min) was accomplished at H “ B Buspirone HT-LC-MS/MS methods.
post-column volume. 120s/injection and delivered baseline separation of 8 @ Clozapine
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