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= Unfortunately the primary advantages of DBS
sampling are not realized in the bioanalytical
laboratory....

= Two analytical bottlenecks!

— Their use requires more extensive method development and
more sample processing (necessitates automation)

— The limited sampling volume can sometimes hinder sensitive
assays from being developed

o inhaled compounds and biopharmaceuticals
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= Can be accomplished utilizing different approaches
— More sensitive detection
— Sample enrichment
— Capillary- and nano-scale chromatography

= Capillary / nano LC

— Elution of analytes of interest in smaller elution volumes
increases concentration

— Facilitates the utilization of small sample volumes
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= Theoretical increase in sensitivity is inversely proportional to
square of column radius for equal sample load

= Moving from 2.1 mm (std column) to 300 um (TRIZAIC)
theoretical gains — based on column diameter — could be up
to:
(1.05)2

0157 ~ 49

= Investigating the TRIZAIC nano-tile seemed appropriate!

— Until recently combining nano separations and MS
detection have not been practical/robust
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Chromatography on
Waters nanoACQUITY

Capillary column gave
similar performance to
Ceramic system

Same MS sprayer used

Peak width 2.5 sec at
base

Peak capacity > 70 for 3
minute separation
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Comparing Xevo TQ-S
With Xevo TQ

Back to back comparisons made
for a number of different
UPLC/MRM assays
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= But what can be gained over UPLC/Xevo-TQ if they are
coupled?

— 20-30x INCREASE from Trizaic
— 20-30x INCREASE from Xevo TQ-S

———,

Embarked on an investigation to analyze DBS samples coupling:

Waters nano-UPLC / Trizaic / Xevo TQ-S
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= API 5000 UPLC Conditions:

— LC: Gradient: (A) 2 mM ammonium Acetate pH 4.0 (B)
Acetonitrile

@ 1 mL/min.
— 2.1 x 50 Waters BEH C18, 1.7 um

Xevo TQ-S Trizaic:

— LC: Gradient : (A) 2 mM ammonium Acetate pH 4.0 (B)
Acetonitrile
@ 10 uL/min.

— Trizaic nano-tile: 300 pm x 100 mm Waters BEH C18

— 4mm punch of a 20uL DBS; extracted in 200uL 75/25
ACN/0.1%formic
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= Model compound: Exendin-4
(38 amino acid peptide, MW = 4186 amu)

HO. -0 o OH

=N 0 |)J\N MHz
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Figehiatiant e
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His-Gly-Glu-Gly-Thr-FPhe-Thr-Ser-Asp-Leu-Ser-Ly s-Gln-Met-Glu- Glu Glu-Ala
al-Arg-Leu-Phe-lle-Glu-Trp-Leu-Ly s-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-
Fro-Pro-Ser-WH2
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= API 5000-UPLC Conditions:

— LC : Gradient (A) 0.1% Formic Acid in DI water; (B)
Acetonitrile @ 1 mL/min.

— 2.1 x 50 Waters BEH C18, 1.7 um

Xevo TQ-S Trizaic:

— LC: Gradient : (A) 0.1% Formic Acid in DI water; (B)
Acetonitrile @ 12 uL/min.

— Trizaic nano-tile: 300 pum x 100 mm Waters BEH C18

— 4mm punch of a 20uL DBS; extracted in 75ulL water
presoak followed by 200 uL MeOH with IS
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A micro-fabricated LC/MS device has been shown be a high
resolution high sensitivity platform for DMPK analysis

The system was robust towards the injection of biologically
derived samples, >1000 injections

Sensitivity was up to 25 times greater for the same mass
loaded on the system

Chromatographic performance was similar to that of
capillary scale UPLC

Analysis times as low as 3 minutes possible
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