
PURPOSE

Porphyrins and their metabolites, such as,
Coproporphyrin-I(CP-I) and Coproporphyrin-
III(CP-III), are involved in diverse cellular 
processes and proposed to be endogenous 
biomarkers for predicting OATP-mediated 
DDIS. Qualitative and quantitative analyses 
of these Porphyrins in human body fluids 
and tissues have become critically important 
for our understanding of human physiology 
and potential biomarkers for hepatic OATP1 
B functional activity. Few studies on the 
determination of porphyrins  by LC/MS/MS 
were reported due to some difficult technical 
issues. 

CONCLUSION(S)

The validation study successfully evaluated intra-
run and inter-run accuracy and precision, 
selectivity, sensitivity, hemolysis, linearity, recovery, 
dilution integrity, processed sample stability, QC 
bench-top stability, matrix effect, batch-size, inter-
conversion, analyte interference to IS, re-injection 
stability, QC freeze/thaw stability, carryover, and 
whole blood stability. Based on a 200 μL sample 
volume of human plasma, the LLOQ is 10.0 pg/mL.
The dynamic range of the method is 10.0 – 5000 
pg/mL. This method was determined to be suitable 
for the determination of CP-I and CP-III in K2EDTA 
human plasma samples 

VALIDATION SUMMARY

METHOD

CP-I, CP-III, and the internal standards
were extracted by solid phase
extraction from human plasma.
Reversed-phase HPLC separation was
achieved with a Waters, Acquity, UPLU
BEH C18, 1.7µm, 2.1 x 100 mm
column. MS/MS detection was set at
mass transitions of m/z 655.3→596.3
for CP-I and CP-III and m/z
659.3→600.3 for CP-I-15N4 and CP-III-
15N4 in MRM positive mode.

OBJECTIVE(S)

We developed and validated an LC-MS/MS 
method for simultaneous determination of 
CP-I and CP-III in human plasma with a 
lowest LLOQ limit (10 pictogram per milliliter 
for both CP-I and CP-III

NOVEL ASPECT
Lowest LLOQ limit(10 pg/mL for both CP-I and 
CP-III) was achieved by Optimizing the sample 
extraction condition and LC/MS/MS conditions.  
The method was used for the sample assay in 
determination of CP-I and CP-III in human 
plasms. This method was also used for urine 
sample analysis and the results successfully 
support the clinic researches.  
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Analytes CP-I and CP-III
Internal standards CP-I-15N4 and CP-III-15N4

Linearity
0.9914 for CP-I
0.9905 for CP-III

Lower limit of quantitation (LLOQ) 10.0 pg/mL for both analytes

Average recovery of the 
Analyte (%)

47.8 for CP-I
41.0 for CP-III

CP-I QC Intra-run 
precision range 
(%CV)

Run 1
LLOQ Low Mid High
9.5 6.4 1.8 1.6

Run 2 14.9 3.3 2.1 1.8
Run 3 7.1 6.1 2.2 2.5

CP-I QC Intra-run 
accuracy range 
(%Bias)

Run 1 6.9 10.0 10.0 9.2
Run 2 7.0 2.7 2.7 -10.5
Run 3 7.0 12.0 8.0 6.1

CP-I QC Inter-run precision range 
(%CV)

10.4 6.4 3.5 8.9

CP-I QC Inter-run accuracy range 
(%Bias)

6.0 8.3 6.7 1.6

CP-III QC Intra-run 
precision range 
(%CV)

Run 1
LLOQ Low Mid High
16.1 12.2 2.6 2.6

Run 2 16.5 8.2 1.0 1.6
Run 3 4.8 13.7 2.4 2.9

CP-III QC Intra-run 
accuracy range 
(%Bias)

Run 1 9.0 6.7 8.7 4.2
Run 2 11.0 -3.0 2.7 -12.4
Run 3 6.0 5.7 12.7 6.1

CP-III QC Inter-run precision range 
(%CV)

13.1 11.9 4.2 8.9

CP-III QC Inter-run accuracy range 
(%Bias)

8.0 3.0 8.0 -0.8

Sample Name: "2 004 BTM-2699-R0 Double Blank 1"    Sample ID: "4"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "Coproporphyrin-I"    Mass(es): "655.300/596.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      27     

Sample Type:     Unknown  

Concentration:      N/A            

Calculated Conc: No Intercept           

Acq. Date:       11/25/2018  

Acq. Time:       5:48:18 PM  

 

Modified:           No    
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Sample Name: "2 004 BTM-2699-R0 Double Blank 1"    Sample ID: "4"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "CP-I-SIL(IS)"    Mass(es): "659.300/600.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      27     

Sample Type:     Unknown  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       11/25/2018  

Acq. Time:       5:48:18 PM  

 

Modified:           No    
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Sample Name: "2 004 BTM-2699-R0 Double Blank 1"    Sample ID: "4"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "Coproporphyrin-III"    Mass(es): "655.300/596.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      27     

Sample Type:     Unknown  

Concentration:      N/A            

Calculated Conc: No Intercept           

Acq. Date:       11/25/2018  

Acq. Time:       5:48:18 PM  

 

Modified:           No    
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Sample Name: "2 004 BTM-2699-R0 Double Blank 1"    Sample ID: "4"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "CP-I_CP-III(IS)"    Mass(es): "659.300/600.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      27     

Sample Type:     Unknown  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       11/25/2018  

Acq. Time:       5:48:18 PM  

 

Modified:           No    
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TYPICAL CHROMATOGRAM OF BLANK MATRIX 

Sample Name: "2 006 BTM-2699-R0 STD.1 1 1"    Sample ID: "6"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "Coproporphyrin-I"    Mass(es): "655.300/596.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      29     

Sample Type:     Standard  

Concentration:     10.00    pg/mL  

Calculated Conc:   0.000    pg/mL  

Acq. Date:       11/25/2018  

Acq. Time:       6:04:17 PM  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    7     

Noise Threshold:    1.00   cps

Area Threshold: 1000.00   cps

,Num. Smooths:      10     

Sep. Width:         0.20  

Sep. Height:        0.00  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         15.0    sec

Expected RT:        2.11   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     2.16   min

Area:            4215   counts

Height:         1.03e+003  cps

Start Time:         2.03   min

End Time:           2.31   min
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Sample Name: "2 006 BTM-2699-R0 STD.1 1 1"    Sample ID: "6"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "CP-I-SIL(IS)"    Mass(es): "659.300/600.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      29     

Sample Type:     Standard  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       11/25/2018  

Acq. Time:       6:04:17 PM  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    2     

Noise Threshold:   10.00   cps

Area Threshold: 5000.00   cps

,Num. Smooths:       7     

Sep. Width:         0.20  

Sep. Height:        1.00  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         15.0    sec

Expected RT:        2.11   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     2.15   min

Area:         1186153   counts

Height:         3.08e+005  cps

Start Time:         2.07   min

End Time:           2.35   min
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Sample Name: "2 006 BTM-2699-R0 STD.1 1 1"    Sample ID: "6"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "Coproporphyrin-III"    Mass(es): "655.300/596.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      29     

Sample Type:     Standard  

Concentration:     10.00    ng/mL  

Calculated Conc:   0.000    ng/mL  

Acq. Date:       11/25/2018  

Acq. Time:       6:04:17 PM  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    6     

Noise Threshold:    1.00   cps

Area Threshold:  500.00   cps

,Num. Smooths:      10     

Sep. Width:         0.20  

Sep. Height:        1.00  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         20.0    sec

Expected RT:        2.41   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     2.53   min

Area:            2389   counts

Height:         4.88e+002  cps

Start Time:         2.38   min

End Time:           2.64   min
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Sample Name: "2 006 BTM-2699-R0 STD.1 1 1"    Sample ID: "6"    File: "IntraRun1-Run2@25Nov18.wiff"
Peak Name: "CP-I_CP-III(IS)"    Mass(es): "659.300/600.300 Da"
Comment: "none"    Annotation: ""

Sample Index:      29     

Sample Type:     Standard  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       11/25/2018  

Acq. Time:       6:04:17 PM  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    1     

Noise Threshold:   10.00   cps

Area Threshold: 5000.00   cps

,Num. Smooths:      10     

Sep. Width:         0.20  

Sep. Height:        1.00  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         20.0    sec

Expected RT:        2.40   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     2.52   min

Area:          752446   counts

Height:         1.89e+005  cps

Start Time:         2.45   min

End Time:           2.60   min
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TYPICAL CHROMATOGRAM OF LOWEST STANDARD 
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