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11.3: Disposition Models

Disposition Models

Disposition is the term often used to describe the combined processes of distribution, biotransformation, and elimination. The most
used disposition models are compartmental models, which are categorized as one-compartment, two-compartment, and
multicompartment models. Compartmental models can be used to predict the time course of drug concentrations in the body. These
compartments could represent a group of similar tissues or fluids.

For example:

e Blood is a compartment.
¢ Fat (adipose) tissue, bone, liver, kidneys, and brain are other major compartments.

Kinetic models may be a 1) one-compartment open model; 2) two-compartment open model; or 3) multiple compartment model.

One-Compartment Model

A one-compartment open model may be used for drugs like aminoglycosides which rapidly distribute (equilibrate) to tissues and
fluids within the body. In other words, the entire body acts like one uniform compartment. This model is also called a one-
compartment open model, with "open" being the assumption that the drug can enter and leave the body via excretion. The figure
below shows the disposition of a drug or other substance that distributes instantaneously and evenly in the body, and is eliminated
at a rate and amount that is proportional to the amount left in the body. This is known as a "first-order" rate and represented as the
logarithm of concentration in blood as a linear function of time (Figure 11.3.1).
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Figure 11.3.1 One-compartment open model
(Image Source: NLM)

The half-life of the chemical that follows a one-compartment model is simply the time required for half of the chemical to be lost
from the plasma. Only a few chemicals actually follow the simple, first-order, one compartment model.

Two-Compartment Model

For most chemicals, it is necessary to describe the kinetics in terms of at least a two-compartment model. A two-compartment
model is used for drugs which distribute slowly within the body. This model is also called a two-compartment open model, with
"open" being the assumption that the drug can enter and leave the body.

For example, a one-time (bolus) intravenous administration over a short time period could lead to a drug distributing rapidly in the
blood and also to highly perfused (by blood) organs like the liver and kidneys. This would be one compartment of the two-
compartment model. There would be a slower distribution to other parts of the body as the second compartment.

o Two examples are vancomycin and digoxin. As shown in Figure 11.3.2 the drug or other substance enters and distributes in the
first compartment. It is then distributed to another compartment. The concentration in the first compartment declines with time
while the concentration in the second compartment rises, peaks, and declines as the chemical is eliminated from the body.
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Figure 11.3.1 Two-compartment open model
(Image Source: NLM)

A half-life for a chemical whose kinetic behavior fits a two-compartment model is often referred to as the "biological half-life."
This is the most commonly used measure of the kinetic behavior of a xenobiotic.

Multiple Compartment Model

Frequently the one- and two-compartment models cannot adequately describe the kinetics of a chemical within the body since there
may be several peripheral body compartments to which the chemical may go, including long-term storage. In addition,
biotransformation and elimination of a chemical may not be simple processes but subject to different rates as blood levels change.

X Knowledge Check

1) Disposition models describe:

a) How a toxicant moves within the body over time
b) How the body eliminates the toxicant
¢) The pathway for biotransformation of the toxicant within the liver

Answer

How a toxicant moves within the body over time - This is the correct answer.
Disposition models, also known as kinetic models, describe how a toxicant moves within the body compartments with time.

This page titled 11.3: Disposition Models is shared under a CC BY-NC 4.0 license and was authored, remixed, and/or curated by ToxMSDT
Online component via source content that was edited to the style and standards of the LibreTexts platform.
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