Technical Note

Tecan AC Extraction Plate™ for sample preparation
Extractables do not affect downstream vitamin D analysis by LC-MSMS

The Tecan AC Extraction Plate

Workflow

Quantification of small molecules in biological samples (such

The AC Extraction Plate is a deep-well microplate consisting

as serum, plasma, urine or blood) by LC-MS (liquid

of 96 wells with a proprietary immobilized coating. Each well

chromatography-mass spectrometry) is generally only

can be used as an extraction vessel for one sample.

performed after a sample clean-up step. This is due to the
presence of specific matrix constituents – such as proteins
and phospholipids – which might negatively affect the
analysis, causing high LC back pressures and, potentially,

A typical workflow is depicted schematically in Figure 1. More
experimental details can be found in a white paper describing
the AC Extraction Plate [2].

clogging the column.
Tecan’s innovative AC Extraction Plate simplifies sample
preparation for LC-MS, requiring only minimal liquid handling
steps and avoiding the need for precipitation, filtration,
centrifugation or solvent evaporation. The successful removal
of matrix components using this sample preparation
procedure was demonstrated in a previous technical note [1].
However, as the plate is constructed of a coated plastic
material, the potential leaching of chemicals which might
affect measurements is a justifiable concern. This technical
note shows that use of the AC Extraction Plate for sample
clean-up does not lead to interfering levels of contaminants for
the downstream analysis of vitamin D by LC-MS.

Figure 1 Typical sample preparation workflow using the AC Extraction
Plate.
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Analysis of extractables by
UV-absorption

Extractable analysis by LC-MS
A 200 µl volume of the proprietary elution solvent was

As the plastic material of the AC Extraction Plate could

dispensed into five wells of an AC Extraction Plate. After

potentially release contaminants such as plasticizers, the

shaking (10 mins at 1200 rpm), the extracts were transferred

extent to which extent this occurs, and whether it has any

to a sample vial, sealed and analyzed by LC-MS. A full scan

impact on LC-MS analysis was examined.

analysis was performed from m/z 140 to 1,250 in positive ion
mode using the following instrumental conditions:

To determine the amount of extractables present, 200 µl
aliquots of 100 % MeOH were added to unused wells, shaken

•

Eluent A: H2O/MeOH (90:10, v/v) + 0.1 % formic acid

for 10 mins, then transferred to a UV-visible 96-well plate. The

•

Eluent B: MeOH/Acetonitrile (80:20, v/v) + 0.1 % formic
acid

optical density of each well was then measured in the 230-330
®

nm range with a Tecan Infinite 200 PRO multimode reader.

•

Column: Synergi™ Fusion-RP 80A, 50 x 2 mm, 4 micron,
®

with guard column (Phenomenex )

This experiment was performed on six different production lots
of the AC Extraction Plate, using eight wells from each plate

•

LC-MS/MS system: TripleQuad™ 5500 (ABSciex)

(Table 1).

•

Ionization: APCI (“Heated nebulizer”)

Plate lot no.

OD255

% CV

The resulting Total Ion Chromatograms (TICs) of both pure

2012120301

0.31

2.6

elution solvent and elution solvent which has been shaken in a

2012120401

0.42

6.6

coated well of the AC Extraction Plate are shown in Figure 3.

2012120501

0.40

5.7

2013012301

0.31

4.7

2013021401

0.31

4.1

2013022001

0.23

2.7

Table 1 Average OD values at 255 nm and % CV values are given
for six lots of AC Extraction Plates after extracting eight wells with 100 %
MeOH for 10 mins.

Previous investigations by artificially increasing the amount of
extractables had shown that an OD255 value up to 1 did not
affect the LC-MS measurement. The results in Table 1 show
that the OD255 values are in the range 0.23-0.42, well
below 1.

Figure 3 Total Ion Chromatograms of pure elution solvent (blue) and
elution solvent after shaking in a coated well (red).

The TIC from pure elution solvent shows a basic intensity
throughout the whole gradient, which can be attributed to ions
originating from LC eluents and their respective clusters. As
expected, the TIC of the elution solvent after shaking in a
coated well displays elevated intensities at several time slots.
This finding correlates with the results obtained by UV
analysis, as well as published data for the use of plastic
vessels in LC-MS analysis [3].

Figure 2 Infinite® 200 Pro reader used for determination of OD255nm
values.
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Concentrations of individual signals were not determined, as

Subsequent tandem MS, following the mass transition

the vast majority elute between 0.1 and 0.8 mins, which is

383>211 using Multiple Reaction Monitoring, minimizes the

significantly earlier than the expected elution time of potential

remaining background, producing a clear signal for

analytes of interest. Moreover, any ’unwanted’ masses are

25OH-vitamin D3 (Figure 5).

effectively filtered out by the use of tandem MS. Figure 4
shows both the TIC of a processed serum sample and the
resulting Extracted Ion Chromatogram (XIC) for m/z 383.
This mass corresponds to 25OH-vitamin D3 after the water
loss which occurs during the ionization process, and is absent
in the XIC for elution solvent that has been shaken in a
coated well.

Figure 5 25OH-vitamin D3 signal from a serum sample following sample
preparation using the AC Extraction Plate: LC-MSMS analysis monitoring
the mass transition 383>211.

Conclusion
The Tecan AC Extraction Plate simplifies sample preparation
Figure 4 Top: TIC from a serum sample following sample preparation with
the AC Extraction Plate.
Bottom: XIC corresponding to 25OH-vitamin D3 (mass m/z 383)
after water loss highlighting retention time window for analyte
(Blue: extracted serum sample; Red: extracted elution solvent only).

by efficiently removing most matrix components – such as
proteins and salts – without any precipitation, filtration,
centrifugation and evaporation steps. Remaining molecules
showing up after this sample preparation step or being
co-extracted are efficiently filtered out by the subsequent
LC-MSMS analysis and do not affect the quantitative
determination.
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