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Phase I / II metabolism
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How to perform phenotyping

� �4 h

Administration 
of phenotyping

cocktail

e.g. measure of 
metabolic ratios

CYP-Phenotype



CYP2C9 Losartan
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Phenotyping in Clinical Practice

Current practice

Conventional cocktails have not gained 
great clinical acceptance due to 
several shortcomings:

• Multiple probe drugs required

• Limited availability of probe drugs

• Complicated sampling metrics

• Invasive sampling

Our vision

• Low-dose approach (limited adverse 
effects of probe drugs)

• Administration of all phenotyping 
probe drugs in single formulation

• Simplified phenotyping metrics 
(ideally single time-point)

• minimally invasive sampling 
procedures (e.g. DBS)



Manual punching vs CAMAG DBS-MS interface



Caffeine – manual vs CAMAG
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Paraxanthine - manual vs CAMAG
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Efavirenz - manual vs CAMAG
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Manual vs Camag
Practical aspects 

• Camag DBS-MS interface connected as an autosampler

• No changes in the analytical method were necessary (internal standard in 
the extraction solvent)

• Optimization of the extraction solvent 

• Better sensitivity loading the loop than the trapping column



Caffeine and  DBS – clinical validation
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Caffeine and Efavirenz, VB vs DBS
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EBF recommendation on the validation of bioanalytic al methods 
for dried blood spots

Considerations on venous versus capillary (finger p rick) blood sampling

The difference between venous versus capillary blood is not considered to be a bioanalytical 
property that needs investigation beyond the above mentioned hematocrit considerations. We 
acknowledge that analysis of venous blood versus capillary blood samples may impact the PK 
parameters. Evaluation of these differences is considered to be the responsibility of the 
pharmacokineticist.

Timmerman et al. Bioanalysis (2011) 3(14). 1567-1575



EBF recommendation on the validation of bioanalytic al methods 
for dried blood spots

Considerations on venous versus capillary (finger p rick) blood sampling

The difference between venous versus capillary blood is not considered to be a bioanalytical 
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PK profiles - venous vs DBS
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After t max the correlation is much better 

0 500 1000 1500 2000 2500 3000
-1400

-1200

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

1200

1400

mean

mean -2 sv

mean +2 sv

di
ff

er
en

ce
 (

V
B

-D
B

S
)

mean conc (VB+DB/2)

0 500 1000 1500 2000 2500 3000
0

500

1000

1500

2000

2500

3000

y = 1.04 + 9.87
R2 = 0.969 
N = 122

C
af

fe
in

e 
(n

g/
m

L)
 D

B
S

 2
-2

4h

Caffeine (ng/mL) VB 2-24h

0 500 1000 1500 2000 2500 3000
0

500

1000

1500

2000

2500

3000

y = 0.788 + 672
R2 = 0.413 
N = 48

C
af

fe
in

e 
(n

g/
m

L)
 D

B
S

 0
-1

h

Caffeine (ng/mL) VB 0-1h



PK profiles - venous vs DBS
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Also for Efavirenz after t max the correlation is better 
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Conclusions

• The Camag LC interface was easily connected to the LC-MS/MS equipment and 
integrated in our analytical method without major changes

• The results obtained with the automated procedure were comparable with the manual 
punching

• Differences between venous and capillary samples should be evaluated separately for 
each analyte
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