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BACKGROUND.

Immunosuppressants are critical agents used to modulate the
iImmune system, primarily to prevent organ transplant rejection
and to manage autoimmune diseases. Precise quantification of
iImmunosuppressant drugs is essential for optimizing therapeutic
efficacy and minimizing toxicity, as these agents often have narrow
therapeutic windows and significant inter-individual variability in
pharmacokinetics. Accurate measurement of immunosuppressant
levels typically requires analysis of whole blood samples, which

OBJECTIVE.

This study aimed to evaluate the sample preparation and analysis
of four commonly used immunosuppressants, namely Tacrolimus,
Everolimus, Sirolimus and Cyclosporine A, by automation compared
to manual sample preparation. The focus was on evaluating

present unique challenges due to the complexity and variability

of the matrix'. Automated sample preparation and analysis
workflows have become increasingly important?, enabling high-
throughput, standardized, and reproducible processing of whole
blood specimens. These advances help ensure reliable monitoring of
Immunosuppressant concentrations in research settings.

improvements in sample tracking, processing efficiency, and resource
consumption compared to conventional methods, and determining
the suitability of the automated workflow for routine laboratory
applications in immunosuppressant investigation.

RESULTS.

Time Requirements and Key Differences

In a five-plate scenario, the automated sample preparation workflow
required approximately 42 minutes per plate, while the manual
workflow took 67 minutes per wellplate. Both workflows included
steps such as sample scanning, reagent and sample distribution,
centrifugation, supernatant transfer, and plate transfers. However, the
manual workflow required additional time for manual tube handling
(19 minutes for de-capping and re-capping), a step that was omitted
in the automated workflow due to the piercing capability of the
sample tubes and pipette tips. This key difference contributed most
to the overall time savings and increased efficiency observed with
automation.

Table 1: Precision of Cyclosporine A, Everolimus, Sirolimus, and Tac-

Calibration and Controls

Calibration curves for both the manual and automated workflows
were linear, with R? values greater than 0.99 (see Table 2 and Figure
2), and all controls were within their target ranges.

Precision and Cross-Contamination
The coefficients of variation for all analytes were below 10% (see
Table 1), and no signs of cross-contamination were detected (<0.3%).

Linearity Range

Linearity was confirmed up to at least 2500 ug/I for Cyclosporine
A, 200 ug/| for Everolimus, 200 ug/| for Sirolimus, and 100 ug/I for
Tacrolimus (see Table 2).

Table 2: Linearity of Cyclosporine A, Everolimus, Sirolimus, and Tac-
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Figure 1. Chromatograms displaying peak shapes of the MRM transitions of all target analytes, including their respective quantifier, qualifier, and
internal standard for calibrator 3.

Disclaimer: The combined use of reagents, process script and instrument has to be validated individually on site by each laboratory.
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