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PURPOSE

Matrix e�ects occurring from endogenous components in plasma are very 
common and can have signi�cant impacts on the accuracy and precision of a 
LC/MS/MS bioanalytical assay. Typically, these e�ects can be overcome by making 
simple adjustments to the analytical method, diluting the biological sample, or 
upgrading a simple technique, such as protein precipitation extraction (PPE) to 
solid-phase extraction (SPE) or liquid–liquid extraction (LLE). In some cases, 
practical method revisions to physically separate or minimize the interferent are 
not enough and the true interaction between the drug of interest and the 
interfering endogenous component can be overlooked.

METHOD

Presented here is a novel approach to overcoming matrix e�ects on the 
quantitation of cisplatin resulting from hemolysis within the plasma sample by 
utilizing a strategic sample treatment with hemoglobin (Hgb) itself prior to 
extraction. The magnitude of this e�ect was determined through data comparison 
from multiple unique lots of human plasma with varying degrees of visually 
gradable and non-gradable hemolysis. After observing a promising correction to 
the plasma assay when treating all samples with human whole blood, a reagent 
solution approach was devised to provide a dependable and controllable 
treatment. Lyophilized human hemoglobin, sourced through a vendor, was 
prepared and optimized in saline to mimic the expected level found in human 
whole blood. In this method, human plasma samples (100 μL) were pre-treated 
with 15 mg/mL of hemoglobin in saline to counterbalance the interaction between 
cisplatin and free hemoglobin within plasma. All samples were then derivatized 
with 1% Sodium diethyldithiocarbamate trihydrate (DDTC) prior to release of 
cisplatin by PPE with 100% acetonitrile (ACN) and 8-cyclopentyl-1, 
3-dipropylxanthine (DPCPX) as internal standard (IS).  The supernatant was �nally 
acidi�ed with a 1% formic acid (FA) solution before being chromatographed using 
reversed phase HPLC with an Agilent In�nityLab Poroshell 120 EC-C18 analytical 
column and 0.1% FA: Water / 0.1% FA: ACN as mobile phases.

Final Extraction Procedure:

E�ect of hemolysis issue suspected and further tested by serially diluting with regular plasma.

Heme group response monitored in regular versus hemolyzed plasma based on previously documented 
increase of heme observed as cisplatin concentration increases in association with the formation of a 
cisplatin-Hgb complex 1 .

Percentage of hemoglobin treatment required to overcome various levels of cisplatin-Hgb complexes in 
regular and hemolyzed plasma was optimized.

A hemoglobin solution (15 mg/mL) extraction treatment was �nally selected and it corrected 
the recovery of cisplatin in the presence of various degrees of hemolysis. 

RESULTS

Detection was conducted in positive ion mode using a Sciex 6500 mass spectrometer monitoring 
molecular (parent) ion (Q1)/molecular (product) ion (Q3) of m/z 492.0/114.0 and 305.1/178.1 for 
cisplatin and DPCPX (IS) respectively. To characterize and track the relationship between cisplatin 
and hemoglobin content in plasma, the heme group was simultaneously measured during 
development by monitoring a pseudo molecular (parent) ion (Q1)/molecular (parent) ion (Q1) of 
m/z 616.0 /616.0. The assay was linear over the concentration range 2.00 – 2000 ng/mL using a 
1/x2 weighting factor. Intra-day precision (as percent coe�cient of variation, %CV) was ≤8.0% 
and accuracy (as %bias) ranged from -10.4% to -3.0%. Inter-day precision (as percent coe�cient 
of variation, %CV) was ≤6.3% and accuracy (as %bias) ranged from -7.8% to -5.0%. 

Cisplatin, DPCPX (IS) and heme group chromatograms and LC/MS/MS parameters:

Validation accuracy and precision results for cisplatin in human plasma.

CONCLUSION

This high throughput assay was successfully validated and selectivity, matrix e�ect, 
hemolytic/lipemic interference, stability and dilution integrity all met current FDA and EMA 
requirements. The method will be applied for the determination of cisplatin in human clinical 
samples for patients undergoing solid tumor treatment. 
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