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Introduction

Automated sample preparation reduces the costs per sample and minimizes sample handling
errors. The use of robots is well established for therapeutic drug monitoring or diagnostics
based on blood samples. Usually expensive and highly specialized pipetting robots are used.
However, most of these systems are not designed with a direct interface for LC-MS applica-

Materials and Methods
PAL RTC autosampler with a 1 mL syringe, LC MS P80 injection tool, vortex mixer, centrifuge.

Agilent LC 1200, Agilent MS 6460 TripleQ-MS

Tested laboratory blood was supplied by blood donation in primary containers (Vacuette™,

2 CTC Analytics AG; Industriestrasse 20, 4222 Zwingen, Switzerland

Results - Examples for Therapeutic Drug Monitoring (TDM)

The LCMS-P 80 Tool was used to prepare samples for several typical drugs for TDM as
well as compounds relevant in diagnostics. Spiked and blank whole blood samples were
analyzed.

T . Al
tions. In addition common pipetting systems are not optimized for smaller scale sample series. Vacutainer™, etc.). All chemicals wer purchased from Sigma-Aldrich.

Carbamazepine

Carbamazepine is a representative of an anti-epileptic drug and very important to monitor in blood to set a proper and indi-
vidual dosage. [1]

Method: Eluent A: Water 0.1% Formic acid / Eluent B: Methanol 0.1% Formic acid // Flow: 0.45 ml/min // Runtime: 6 min

Hematocrit levels were prepared by mixing defined ratios of plasma and erythrocytes.

Here we present a new tool for liquid handling of whole blood samples and direct sample injec-
tion. The tool features an optical sensor that monitors all liquid handling steps. It detects pres-

ence or absence of sample, standards and reagents. The sensor is essential to ensure process Results - Pipeting blood

Whole blood is a difficult liquid class of highly variable viscosity (defined by hematocrit value). Column: Waters Coretecs C18 2.1x100 mm 2.7 pm

safety for automated liquid handling steps. A
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Automated Sample Prepraration Task and cleanining Procedure
Whole blood consists of water, salt, proteins, and intact erythrocytes, which tend to coagulate on

25 Hydroxyvitamin D3

25 hydroxy vitamn D3 is the important maker for the storage depot of vitamin D [3]
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precipitation in the system as well as the deposition of biofilms. Different wash steps applying two Column: Waters Coretecs €18 2.1x100 mm 2.7 um 2.0 x10° -
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The optical sensor positioned on the sample loop (orange triangles in the sketch above) of the 1000000000000 Conclusions
tool moitores the aspiration of sample, air gap or bubbles. Different sampling situations (injec- 1000000000 - - The new LCMS-P 80 Tool is capable of pipetting whole blood with normal hematocrit levels
tion with air gaps, clogging, bubbles) generate distinct patterns of the sensor signal triggering . 1000000 (30-50%) directly from primary tubes with good accuracy and precision, applying one average
defined actions of the system. CEa — - correction factor. For high hematocrit levels a different correction factor should be applied.
— __ | E Y Wash procedures were established to minimize carryover of analytes. A procedure to mini-
LCMS-P80 Too l:] | " & 1 mize the deposition of blood on system surfaces proofed successful.
i Needle of . | 2D Barcode Reader_| | _myax. REF = 30D 3 ,bc}\% The system consisting of a commercial PAL RTC autosampler, connected to an Agilent LC-
= ~#  LCMS Tool ﬁ M o8 MS system can perform sample prep and LC-MS analysis for whole blood samples from
g © & primary tube. The performance of the system was tested with several typical compounds in
— I‘§ (Q&Q’ & therapeutically relevant concentrations.
[ 0 <
Lo % UHPLC Injection Valve 0‘0 coo\“ Future work is aimed at evaluating the capability of the sensor to reliably detect certain error
E > ~ conditions.
al Fast Wash Station - ' . .
T e e o ot e ey o manotzed | References Poster reprint and info;
e~ defined as 100% peak area. Solvent 2 (H20/MeOH/ACN/2-Prop 1.:1:1:1, stép 6.) wash reduces carryover fuﬁI;eI:. ;1; Linder et al.; BloanaIySIS (201 5) 1(1 6) 2013-2039 GBOehm@CtC'Ch
] 2] Kearney et al.; BMJ. (2006) 332(7553):1302-8
Sample Tube 3] Shah et al.; Nutrition Journal (2011) 10:4

Rack




