Microplate liquid-liquid extraction: a rapid technique for routine
analysis of phosphatidylethanol 16:0/18:1 in whole blood
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Introduction

i Phosphatidylethanol (PEth) ) ( o s b N Validation
16:0/18:1 in whole blood is a direct inical and forensic laboratories : . : : : : : s
alcohol consumption biomarker started to incorporate PEth « according to ICH guideline M10 on bioanalytical method validation and study sample analysis

which is formed only in the presence
of alcohol and can be found in the
red blood cells

16:0/18:1 analyses into their
routine analysis

Calibration curve* Carry-over

LLOQ: 5 ng/mL PEth 16:0/18:1: 17 % (max. 20 % of LLOQ)

ULOQ: 2000 ng/mL PEth-Dy: 0.3 % (max. 5 % of LLOQ)
weighting factor3: 1/x?

*matrix based

Matrix effect, recovery and process efficiency

Four® different sources of blank whole blood spiked at two levels
* QC low (QCL): 15 ng/mL
« QC high (QCH): 1500 ng/mL

~'.-‘. Matrix effect Recovery Process efficiency
\ Sample (cv %; £15 %) (mean £ stdev, %) (mean £ stdev, %)

Traditional sample preparation
methods for PEth 16:0/18:1 analysis QCL 2.7 98.2+94 96.9 £ 10.6

sample volume and SOIV?ntsf are often time-consuming and CH 89 1077 +99 110 1 g6
and is less time-consuming is e uenei o el Dem Q : qx9. 1+ 6.

of interest sample volumes

A method that uses less

*The guideline requires 6 different sources but the use of fewer sources may be acceptable in the case of rare matrice. ?

Accuracy and precision®

« LLOQ: 5 ng/mL
« QC low (QCL): 15 ng/mL
Sample preparation « QC medium (QCM): 150 ng/mL

420 pl ‘ 35 L 70 pL 620 L i QC h|gh (QCH) 1500 ng/ml_
|sopropanol PEth- D5 sample - n-hexane

inter-day analysis intra-day analysis

couelpites  36wellplates o6 well e 21 o6 el pate T somn Sample | accuracy (%) | precision (cv %) | accuracy (%) | precision (cv %)
950 rpm
}: LLOQ 102.4 1.6 103.1 2.8
Ny’ ﬂ QCL 97 .2 4.1 98.3 3.5
supernatrant 4 evaporation ;
i ~ | } QCM 102.5 5.6 100.3 1.2
N R - ., e !},"49// t@n_sje’r J “-_--q'"u
e QCH 101.5 1.1 101.7 2.6
reconstitution /
A % 10min g soL/min - 140 ul MeOH:IPA (1:1)  Filter solvent (0.2 um) = Pl *Accuracy: £15% (QCL, QCM, QCH) and £20% (LLOQ)
[ min into autosampler plate \ 70
0 ey s . Precision: <15% (QCL, QCM, QCH) and <20% (LLOQ)
‘- ol
5 ; Applicability
; Bland-Altman Plot between microplate LLE and traditional LLE methods for PEth 16:0/18:1
; Analysis
** Mobile phase A “* Mobile phase B S— Monitoring Transition %
[IJ5 M NH.HCO,/ACN (5/1) m ACN/MeOH (5/1) Precursorion  Quantifier Qualifer(s) ,.E
_ I 6 0ME T 701.6 281.2 o E
AN - PEth-Ds 706.4 281.1 255.2 %
=
=
Source parameters %
Waters Acquity HSS T3 column _ =
(100 x 2.1 mm, 1.8 pm) @ 45 °C Gradient Gas ) |5
v Time (min) %B temperature 220 C @
T 0 80 , =
. Gas flow 14 L/min o
4 100 @O
100 t?ar;ﬁs;?a?t?ri O E .
i i’; :E Sheﬁg;fas 11 L/min
flow: 0.3 mL/min Nebuliser 20 psi
Agilent 1290 Infinity UHPLC connected injection volume: 5 pL ] : 500
to a 6495 triple quadrupole mass Capillary 4000V Average measurement (ng/mL)
spectrometer
The microplate liquid-liquid extraction (LLE) method was compared with the previously validated traditional LLE approach
The current methodology is based on previously published method. * The old method uses 30% more sample volume (100 pl), and 30% more using authentical samples. Our findings demonstrate an agreement between the two methods, confirming that microplate
solvents volumes (50 pl IS; 600 pl isopropanol; 900 pl hexane; 200 pl reconstitution solvent). Due to the 96 well plates, the multi-pipette, and the LLE is a reliable and efficient alternative for routine analysis. These results highlight the potential of microplate LLE as a
evaporation system, the sample preparation of 96 samples would take 50% less time. Therefore, this new method saves time, sample and successful technique in routine laboratories.

solvent volumes when analysing a large amount of samples.

Conclusions

@ validated 96 well plate method 30% less solvent and sample volume compared to traditional 50% more time efficient compared to traditional
liquid-liquid extraction liquid-liquid extraction

@ 96 well plate method is an efficient technique for routine laboratories
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