
Receptor & Target-Binding 
Models: Practice

ACCP Workshop in PK/PD Modeling
September 16, 2006 Cambridge, MA

Donald E. Mager, Pharm.D., Ph.D.
Department of Pharmaceutical Sciences



DIV
DPO, F•ka
Ko, TINF

Plasma
Cp
Vc

Tissue
AT

Receptor
Complex

RC

kon

koff

kel km

kpt

ktp

Free
Receptor
[Rtot-RC]

kdeg

ksyn

+

Target-Mediated 
Drug Disposition

( ) ( )

( ) ( ) RCkkCpRCRk
dt

dRC

RCkCpRCRk
Vc
AkCpkktIn

dt
dCp

mofftoton

offtoton
T

tpptel

•+−•−•=

•+•−•−•+•+−= )(

Mager and Jusko. J Pharmacokinet Pharmacodyn. 28:507-32 (2001)



Vascular Endothelial Growth Factor

Eppler et al. Clin Pharmacol Ther. 72:20-32 (2002)



WinNonlin Code
Model 1
remark   *****************************************
remark   Developer: Donald E. Mager               
remark   Model Date: 2006
remark   Model Version: 1.0 Eppler et al. Model
remark   *****************************************
remark
remark - define model-specific commands 
COMMANDS 
NFUN 2
NDER 6 
NPARAMETERS 7 
PNAMES  'Bmax','kmet','Vc','k12','k21','kel','kon'
NSECONDARY 0 
END 
remark - define temporary variables
TEMPORARY
T=X
Tinf=4
END
remark - define differential equations starting values
START 
Z(1)= 0
Z(2)= 0
Z(3)= 0
Z(4)= 0
Z(5)= 0
Z(6)= 0
END

remark - define differential equations
DIFF
remark - Ko units = pmole/kg/hr
IF T < Tinf THEN

Ko1=27
Ko2=79

ELSE
Ko1=0
Ko2=0

ENDIF

DZ(1)= Ko1/Vc-(k12+kel)*Z(1)+k21*Z(2)-kon*Z(1)*(Bmax-Z(3))
DZ(2)= k12*Z(1)-k21*Z(2)
DZ(3)= kon*Z(1)*(Bmax-Z(3))-kmet*Z(3)

DZ(4)= Ko2/Vc-(k12+kel)*Z(4)+k21*Z(5)-kon*Z(4)*(Bmax-Z(6))
DZ(5)= k12*Z(4)-k21*Z(5)
DZ(6)= kon*Z(4)*(Bmax-Z(6))-kmet*Z(6)
END
remark - define algebraic functions
remark - Output units = pM, but could be converted to other
remark - units in the following functions
FUNC 1
F= Z(1)
END
FUNC 2
F= Z(4)
END 
remark - define any secondary parameters
SECO 
END 
remark - end of model
EOM

Eppler et al. Ibid.
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Initial Parameter Estimates

See Appendices in Mager and Jusko. Ibid.



Weighting



Final Parameter Estimates

Eppler et al. Ibid.



Fitted Profiles



Weighted Residuals



Target-Mediated Drug Disposition: 
Pharmacodynamic Implications

Drug

CP RC

Pharmacokinetics / Target-Occupancy

E = f (RC)

Pharmacodynamics

?



Vascular Endothelial Growth Factor 
Hemodynamic Effects

Eppler et al. Ibid.


