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Textbook od Endocrinology 
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Reference Values! 
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“These reference values are meant to be used 
only with this text because values and ranges 
vary among laboratories.” 

      Caveat 



5 

•  “LC-MS/MS can do anything that GC-MS/MS can do.” 

      Why do we still do GC-MS/MS? 
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•  We can’t deny that GC provides an order of magnitude more 
chromatographic resolving power. 

•  But the selectivity provided by mass selective detection and MS/MS 
is remarkable. 

•  We usually don’t need much chromatography. 

•  And in bioanalysis when we are quantifying xenobiotics we know 
when we face a chromatographic challenge. 

      Why do we believe that? 
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Typical Matrix Blank 

!
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Matrix with Drug 
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•  There usually is no available matrix blank. 

   

      When quantifying endogenous compounds the      
 challenges are significantly different. 
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Biomarker “Blank” 
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Reference Values! 
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•  There usually is no available matrix blank. 

•  And for endogenous compounds there are often many very similar 
molecules. 

   

      When quantifying endogenous compounds the      
 challenges are significantly different. 
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Estrone and Metabolites 

Estrone 

2- and 4-hydroxyestrone 
2- and 4-methoxyestrone 
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Estradiol and Metabolites 

Estradiol 

2- and 4-hydroxyestradiol 
2- and 4-methoxyestradiol 
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11 Estrogens 

Estrone 

Estradiol 

Estriol 

4- and 2-methoxyestrone 

4- and 2-methoxyestradiol 

4- and 2-hydroxyestrone 

4- and 2-hydroxyestradiol 
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Chromatographic needs at 25 pg/mL 

Analyte (25 pg/mL) 

IS 
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Chromatographic needs at 2.5 pg/mL 

Analyte  
(2.5 pg/mL) 

IS 
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•  It’s not the peaks that we can see that we need to worry about. 

•  Inaccuracy will result from any peak with the same mass that co-
elutes with our analyte. 

•  The chance of this happening increases at lower concentration. 

      It’s Not What We Can See……. 
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•  For endogenous compounds there is no blank. 

•  We can’t demonstrate specificity. 

•  Endogenous compounds share similarities in 
structure with numerous other compounds. 

•  Mass selective detection and MS/MS may be 
ineffective. 

•  We don’t know how much chromatographic 
resolution we need. 

•  The lower we go in concentration the greater the 
challenge to achieve specificity. 

•  For successful evaluation of biomarkers 
specificity is critically important, impossible to 
prove and difficult to achieve. 

          Chromatographic Resolution 
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•  A chromatographic system that will 
chromatograph a broad range of molecules 

•  With 105 theoretical plates 

•  Has a large number of parameters that can be 
manipulated 

•  Provides sensitivity down to 1 pg/mL 

•  That will provide fast analysis 

•  And is environmentally friendly 

•  And cheap 

          What do we really want? 
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Properties of SFC2 
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Van Deemter Plots3 
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Properties of SFC2 
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..…”the low viscosity of supercritical fluids results in lower pressure 
drops along the column, thus up to ten columns can be assembled, 
serially, to afford up to 200,000 theoretical plates.”2 

          Supercritical Fluid Chromatography 
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•  A chromatographic system that will 
chromatograph a broad range of molecules 

•  With 105 theoretical plates 

•  Has a large number of parameters that can be 
manipulated 

• Provides sensitivity down to 1 pg/
mL 

•  That will provide fast analysis 

•  And is environmentally friendly 

•  And cheap 

          What do we really want? 
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Ionization 

•  Sensitivity requires efficient ionization. 
•  The bar is set very high by the efficiency of 

electron capture in GC-MS. 
•  There are two ways to approach that level of 

ionization that are available to both LC and 
SFC. 

•  Dissociative ionization 
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Prostaglandins by GC 

Tetranor PGEM 

2,3 -Dinor 

11-dehydroTXB2 
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Prostaglandins by SFC 
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Prostaglandins by SFC 



30 

Ionization 

•  Sensitivity requires efficient ionization. 
•  The bar is set very high by the efficiency of 

electron capture in GC-MS. 
•  There are two ways to approach that level of 

ionization that are available to both LC and 
SFC. 

•  Dissociative ionization 
•  Pre-ionized derivatives 
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2-fluoro-1-methylpyridinium 
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Separation of Enantiomers 
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Nine Endogenous Steroids by SFC  <1.5 min 
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Nine steroids by SFC 
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Nine Endogenous Steroids by SFC  <1.5 min 
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Orthoganality! 
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Biomarkers in Clinical Development: Better 
Chromatography leads to Better Outcomes 

By Jim Settlage 

Scientific Advisor, Princeton Lab 

 

Thank you for your attention. 


