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Analysis of biological samples to quantification of 
analyte concentration
• Outline

– Quantification of analyte concentration

– Which parameters should be considered in 
quantification of analyte concentration?

• Accuracy 

• Precision

• Calibration curve and linear range
– Common errors in calibration curve

– Selectivity in Bioanalysis

– Extraction method in Bioanalysis
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Quantification of analyte concentration

• Therapeutic drug monitoring (TDM)

• Pharmacokinetic studies: bioequivalence 
studies

• Quantification of toxicants and biomarkers in 
biological samples

• In Vitro study: Dissolution

• Quality control studies

• …
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Quantification of analyte concentration

• Classical reactions

• Instrumental analysis methods

• Commercial kits: Immunoassay methods
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Which parameters should be considered 
in quantification of analyte

concentration

• Accuracy and Precision
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Which parameters should be considered in 
Quantification of analyte concentration

• Accuracy

• Low accuracy method: acceptable conclusion is not 
possible

• Comparison with other methods 

• Example

• TDM of mycophenolic acid

– Quantification by a commercial ELISA kits

– Range of plasma concentration in 100 samples (0.1-
0.4 ppm)

– Plasma concentration in the literature: 1-3.5 ppm.
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Which parameters should be considered in 
Quantification of analyte concentration

• Precision

Interventional study
Low precision of an analytical methods (high SD):

Statistical test: insignificant results
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Calibration curve and linear range

• Standard samples: calibration curve

• Correlation coefficient (R2), Slope, intercept
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Wide linear range is an advantages in 
developing analytical method 

• It is an advantages in developing analytical method 

• An important issue in bioanalysis

• Dilution factor: In bioanalysis should be considred
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Common errors in calibration curve

• Beware of R2!

• Beware of intercept!

• Beware of type of chart for plotting of 
calibration curve

• LOD and LOQ or LLOQ

• Calibration curve for quantification of 
endogenous compounds

A. Shayanfar (shayanfara@tbzmed.ac.ir) 10



Beware R2

C (mg/L) Area Ccalculated

0.10 56123 -1.20

0.20
114024 -1.05

1.00 456123 -0.11

5.00
2435621 5.28

10.00 4659231
11.34

20.00 9023487
23.24

50.00 18532145
49.16

100.00 37054932
99.64

y = 366891x + 497479

R²  =0/998
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Check Accuracy!
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Beware of intercept!
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Beware of type of chart for plotting of 
calibration curve
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LOD and LOQ or LLOQ

• LOD and LOQ: Various methods calculation
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LOD and LOQ

• Visual evaluation

• Based on calibration curve:

• LOD=3*S/Slope, LOQ=10*S/Slope

• S: Standards deviation blank or calibration 
curve
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FDA validation: Precision and accuracy <20%-linear range



Calibration curve for quantification of 
endogenous compounds

• Calibration curve: in the same matrix

• Endogenous compounds: Q10 or SCN

• Standard addition method
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Selectivity in Bioanalysis

• Various plasma sample

Developed method shoud be checked at least six plasma 
sample.

Different plasma matrix of patient: Thalassemia 

• Co-administrated drugs:

Quantification of indoxyl sulfate in real sample of CKD patient:

Metoprolol, carvedilol, atenolol, propranolol, bisprolol, 
nephrovit, atorvastatin, amolodipine, dilitizem, verapamil, 
nifidipine, furosemide, sprinolactone, minoxidil, gemfibrozil, 
losartan, valsartan, erythropoietin, prazosin, clonidine, 
nitroglycerin, folic acid, calcium carbonate
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Extraction method in Bioanalysis

• Protein precipitation and extraction:

– Preconcentration and clean up
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Extraction method in Bioanalysis

• Simple extraction method (high number of 
real samples)

• Cost: Commercial solid phase extraction

• Nanoparticles for extraction!
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Beware of complex extraction method!

• Complex analytical methods are a good choice 
for publication of article in high quality journal.

• But the most of them are not applicable for 
real samples
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Conclusion
– Quantification of analyte concentration

– Which parameters should be considered 
in quantification of analyte
concentration?

• Accuracy 

• Precision

• Calibration curve and linear range
– Common errors in calibration curve

– Selectivity in Bioanalysis

– Extraction method in Bioanalysis
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