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Compartmental analysis has applications 

in clinical medicine, pharmacokinetics, 

internal dosimetry, nuclear medicine, 

ecosystem studies and chemical reaction 

kinetics.  It can be described as the 

analysis of a system in terms of 

compartments which separate the 

system into a finite number of component 

parts which are called compartments. 

Compartments interact through the 

exchange of species. Species may be a 

chemical substance, hormone, 

individuals in a population and so on.  



Compartmental general equation
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x’(t) = [x’1(t), x’2(t),…, x’n(t)]
T

x(t) = [x1(t), x2(t),…, xn(t)]
T

b(t) = [b1(t), b2(t),…, bn(t)]
T

x0= [x1(0), x2(0),…, xn(0)]T
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Catenary branches
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Optimal Design applied to 

optimization of bioassays for 

people exposed to intake of 

radioactive sustances





If a person intakes by inhalation 

instantaneously a quantity I, it is 

deposited directly in some compartments 

of PIS (AI, bb1, bb2, bbseq, BB1 , BB2, 

BBseq, ET2 and ETseq) and ET1. The 

fraction deposited in each compartment 

is called Initial Deposition Factor or IDF. 

It is a function of Activity Median 

Aerodynamic Diameter (AMAD), which 

includes size, shape, density, anatomical 

and physiological parameters as well as 

various conditions of exposure. The .  

The general model of the RT is common 

to any element except the absorption 

rates {spt, sp, st} that are related with the 

chemical form of the element. ICRP 

gives default values of absorption rates 

according to types F, M or S. 





Bioassay: Lung, urine and fecal excretion 









Futures Development:

multiresponse models
Suppose that k12 and k23 are unknown. We want estimated k12 and 

k23 using experimental data of x2(t) and x3(t). 

The usual way is fitting x1 = f1(t, k12, k23)  and x2 = f2(t, k12, k23) but 

the analytical expression can not be obtained.

0.508007, k12 0.830821, k23 0.00855833

Could be applied Optimal Design for this situation (Multiresponse 

problem where the analytical expression of the functions to be fitted 

can not be obtained however the underline SODE is known)?


