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ABSTRACT

Purpose: Minimizing sample preparation for the analysis of immunosuppressant drugs using
PaperSpray technology for clinical research.

Methods: Cyclosporin A, Everolimus and Tacrolimus were analyzed using a 2-minute method directly
from dried blood spots on Thermo Scientific™ VeriSpray™ PaperSpray ion source sample plates.

Results: Very good linearity and precision were achieved for all compounds. Cyclosporin A and
Tacrolimus meet the clinical research range in whole blood. Everolimus exhibits high background

MATERIALS AND METHODS

Sample Preparation

Human blood samples were spiked with the respective drugs and incubated at 4 C over night. On the
next day, isotopically labelled internal standards were added and a volume of 10 uL was spotted on

VeriSpray sample plates.

Method and Data Analysis

The spray solvent and inlet capillary temperature were optimized (see results section). Data were

Inlet capillary temperature

For optimization of the inlet capillary temperature (Table 3) IS solution 3 was used and the spray
solvent was 60% methanol, 40% chloroform and 0.1% sodium acetate.

Table 3. %RSD of the response ratio (analyte/internal standard) and %RSD of the absolute
areas obtained across 3 replicates per condition.

Figure 3. Calibration curve for Tacrolimus
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The resulting calibration curve and precision values for Everolimus are shown below. Good linearity
and precision was achieved (see Figure 4 and Table 6). However, because of significant contribution
of background signal, the accuracy was not sufficient to meet clinical research criteria.

Figure 4. Calibration curve for Everolimus. Table 6. Precision of calibrator and QC

signal which currently limits the LOQ. Strategies to further reduce interfering signals are currently in samples.
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development.

acquired for 2 minutes per sample, and 4 replicates of each calibrator and QC level were measured.
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the dried sample spot to extract analytes. Next, a spray solvent is dispensed onto the paper, and a
high voltage is applied to the paper to facilitate spray and ion formation.

The new VeriSpray PaperSpray ion source system uses PaperSpray technology to make clinical
research workflows faster and more efficient by combining ease-of-use and increased automation
with the speed that PaperSpray technology provides. The VeriSpray system consists of the VeriSpray
ion source and the VeriSpray plate loader (Figure 1, left). The VeriSpray plate loader holds up to 10

%RSD values were obtained for the absolute areas and the response ratio (analyte / internal
standard), and are summarized in Table 1. Because IS solution 3 gave the best %RSD values for
both, absolute areas and area ratios, it was chosen for further method optimization.

Table 1. %RSD of the absolute area and response ratio (analyte/internal standard) obtained
across 3 replicates per condition.

RESULTS

Cyclosporin A and Tacrolimus

Tacrolimus: 2.5 ng/mL

Table 4. Precision and accuracy of calibrator samples.

In order to meet clinical research criteria for Everolimus, as well as Sirolimus, the background signal
coming from paper needs to be further reduced. Strategies to achieve this are currently in
development.
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