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Overview 

High concentration of cholesterol in blood is associated with heart disease while HDL 

removes fats and cholesterol from cells and transports it back to the liver. Cholesterol 

level in blood is a frequently analyzed parameter that requires a high-throughput method 

due to the quantity of samples involved in routine analysis. HDL separation is achieved 

and all the samples are then treated in the same way for the extraction. A cross validation 

is made in an external clinical laboratory to compare with the LDTD results.  

LDTD Ionization Source 

The LDTD uses a laser diode to produce and control heat on the sample support which is 

a 96-well plate. The energy is then transferred through the sample holder to the dry 

sample which vaporizes prior to being carried by a gas to an APCI region. High 

efficiency protonation with strong resistance to ionic suppression characterizes the 

ionization due to the absence of solvent and mobile phase. The LDTD provides very high 

throughput capabilities with ultra-fast analysis times of 7 seconds sample-to-sample, 

without any carry over.  

Sample preparation 

HDL Separation Procedure 

Working solution 1 

1:1 ratio of Dextran Sulfate 20 g/L and Sodium Azide 0.5 g/L 

Working solution 2 

1:1 ratio of MgCl2 0.7 mol/L and Sodium Azide 0.5 g/L 

 100 µL serum sample 

 10 µL working solution 1 

 10 µL working solution 2 

 Vortex 



 Incubate 30 min at room temperature 

 Centrifuge 30 min at 1500g 

 Use supernatant as sample for cholesterol analysis  

Extraction Procedure (cholesterol analysis) 

 10 µL sample/HDL supernatant (or water for a standard) 

 100 µL EtOH (or curve solution for standard) 

 12 µL KOH 9N 

 Incubate 1h at 60 °C 

 390 µL NaOH 1N 

 400 µL Internal Standard (7 µg/mL Cholesterol-d7 in MeOH) 

 Vortex 

 2 mL Hexane 

 Vortex 30 sec 

 Transfer 4 µL of the upper layer in LazWell™ plate 

 Analyze after complete solvent evaporation 

Instruments setting 

Mass spectrometer Waters Xevo-TQMS operated in APCI positive mode. 

MRM transitions used with 3 µA corona discharge current, 7 msec dwell time and a 20 V 

cone. 

Compound Q1 Q3 CE 

    Cholesterol 369 161 30.0 

Cholesterol-d7 376 161 30.0 

 

LDTD model WX-960 operated with a gas flow rate of 3 L/min and a laser pattern ramp 

from 0 to 45% in 3 seconds, maintaining this power level for 2 seconds before dropping it 

back to 0. 

Methodology 

The standard curve calibration is made with pure cholesterol powder in ethanol and 

deuterated cholesterol is used as an internal standard. The concentrations of the standards 

are 125, 250, 500, 1250, 2500 and 5000 ng/mL. The blank is only made of ethanol. Two 

different QCs are also prepared with the cholesterol powder in ethanol at a concentration 

of 1250 ng/mL. These QCs are used for intra-run accuracy and precision measurement. 

The carry over is evaluated by the analysis of three blanks after the highest standard. The 

blank peak areas were evaluated against the mean peak area of the lower standard to 



determinate the interference percentage. The stability test is evaluated by storing all 

samples as solutions at 4°C for 48h and the dry samples in LazWell plate 48h at room 

temperature. Finally, the samples were taken to a clinical reference laboratory for the 

same cholesterol analysis. Calculation of the percent difference between the results of 

both laboratories is used to determine pass/fail of cross validation.  

Results 

Linearity from calibration curve is expressed by the correlation coefficient R
2 

presented 

in the following figure. All duplicate curves have a coefficient ≥ 0,998 or better.  

   

Figure 1: Calibration curve for the cholesterol analysis 

 

Figure 2: Typical desorption peak for cholesterol analysis 

Compound name: Cholestérol

Correlation coefficient: r = 0.999309, r^2 = 0.998619

Calibration curve: 0.0719377 * x + -0.114894

Response type: Internal Std ( Ref 2 ), Area * ( IS Conc. / IS Area )

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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All QCs are within the acceptance criteria (≤ 15%) as required in the method validation 

for intra-run accuracy and precision. No sign of Carryover is observed, with less than 

0.59% of blank interference to the lower standard level. Stability tests show a good wet 

and dry stability with a QC’s accuracy within ±15% and precision below 15% acceptance 

criteria.  

Statistics on cross validation with the clinical laboratory show that both methods agree, 

with less than 20.6% difference for the total cholesterol analysis and less than 13.4% 

difference for the HDL cholesterol analysis. Table 1 and 2 below show the cross 

validation results. 

 

Tableau 1: Cross validation results for total cholesterol in blood samples 

 

Tableau 2: Cross validation results for HDL cholesterol in blood samples 

Conclusion: 



Method Validation of HDL and total cholesterol analyzed by LDTD-MS/MS in 7 seconds 

per sample was achieved. Statistical analysis between the LDTD-MS/MS method against 

an enzymatic clinical method demonstrates the ability of this validated analysis method to 

generate effective quantitation data at ultra-high-throughput speed. 


