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Pharmacokinetics dose response with 2 compartment model: (The data are from EI. Christina Excel ) 

Pharmacokinetics dose response with 2 compartment model - For GFR Identificaiton:  

(The data are from EI. Christina Excel )   

 

Project parameters 

 

Dose injection [mg] 

 

Duration_injection  [min]   

Initial Concentration 
   in Central comp't            
[mg/l] 
   in Peripheral coomp't      
[mg/l] 

 

 

 

Infusionrate: (for an infusion pump) 
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Source: Eur J Clin Chem Clin Biochem 1995; 33 (no 4) pp. 201-209 
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Note: the symbolic substitution does only work with the legacy symbolic processor (muPAD) in Prime 6.0 

 

 

 

 

 

Final model with the kk-Values: 

 

 



2-compartment Model for GFR calculation               25.12.2020 16:57:13 

 

5 

 

Residuals- Function with vol1, vol2, t21 and clearance: 

 

 

 
  Pragmatical 

relationships: 
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Residuals- Function with k-values: 

 

 

  
 

Pragmatical 
relationships: 
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The following terms are manuelly substituted 
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Solution of the ODE by numerical solution 

 

 

Integration Xtime (in minutes) Solving the ODE according Adaptive 

 

 
Guesses for minerr 
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Residuals comparition of  numerical & analytical solutions 

 

Pragmatical 
relationships: 
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Evaluation of the convergence by truncating the endpoint from 50 min to the end 

For convergence check the data should be analysed with 
the 
endpoint where the time >= 60 min. 

 

Measurement Variance: 

 
 

if the σM is not known, then set it to 1 

 

 

Auxilliary parameters in the system 

 

 

 

 

 

 

Guesses for minerr 
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Pragmatical 
relationships: 

  
 

 Results from SAAM II accoring Tutorial. 
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Calculation of the standard deviation with the Fisher's Info Matrix: 

 Calculate the Products of the 
Sensi-Matrice 

 

To use this for different analyses, you need to porivde the endpoint and also parameterize the parameter values (rather than use the current worksheet values). 
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RESULTS of system parameters with standard deviations (central differences): 
--> When the σM is not known!! σM

2 is estimed as SSE/degree_of_freedom 

 

  

 

RESULTS calculated in SAAM II with its std dev of the parameters: (When σM is known) 

  

95% Confidence Intervall: 
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Email from Brad Bell: 

Suppose that we have a derived function 

    h(x) 

then 

    h + dh ~= h(x) + h'(x) * dx 

so 

    Variance(h) = E[ h'(x) * dx * dx^T * h'(x)^T ] 

                = h'(x) * Variance(dx) * h'(x)^T 

 

For your case below 

    x = ( V1, k01 )^T 

 

h(x)  = 1000 * x1 * x2 

h'(x) = 1000 * [ x2 , x1 ] 

 

Variance(dx)  =  [ C11 , C12 ] 

                 [ C21 , C22 ]  

Calculation of the Variance / Std Dev of the Clearance with Fisher 

 

 

Arrange the matrix, so that 1st paramter is V1 and second k01 
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Analyse of the Calculation method used in SAAM 

 

this is z for the SAAM results 

this is z according Wikibooks.org 

  

 

 

SOLUTION: in SAAM the T-Distribution is used: 

 

This is the t-Distribution for α/2 and dfreedom 

Source: 

http://de.wikipedia.org/wiki/Studentsche_t-Verteilung 
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Appendix: From Dissertation von Veronika Boltz: 
The FisherInfoMatrix is: 

 

 



2-compartment Model for GFR calculation               25.12.2020 16:57:13 

 

23 

 
The calculation with SAAM II is as follows: 
 1) Define SD = 1 in the DATA WINDOW for the DATA 
 2) RUN the calculation and export t,plasma and s1_res as TABLE in the TABLE WINDOW 
 3) Import the TABLE into EXCEL and calculate SSE = s1_res*s1_res and sigma (see the formular below at the red arrow Note: 6 is the actual number of parameters HERE: must be 4) 
 4) SET SD = sigma and calculate the model once more to get the proper parameter standard deviations 
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Appendix: Equations from Source: Eur J Clin Chem Clin Biochem 1995; 33 (no 4) pp. 201-209 
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