
Definition, Types, Factors Affecting
Bioavailability, and Methods to Enhance It
Definition of Bioavailability

Bioavailability refers to the rate and extent to which a drug or nutrient
becomes available at its site of action in the body after administration. It is
a key determinant of the therapeutic or nutritional effect of a substance.
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Types of Bioavailability

There are two main types of bioavailability:

1. Absolute bioavailability: This measures the fraction of a drug or
nutrient that reaches the systemic circulation compared to an
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intravenous (IV) administration which is assumed to have 100%
bioavailability.

2. Relative bioavailability: This measures the bioavailability of a drug or
nutrient compared to another drug or nutrient given by the same route
of administration, typically the oral route.

Factors Affecting Bioavailability

Several factors can affect the bioavailability of drugs and nutrients,
including:

Physicochemical properties: Factors such as solubility, particle size,
and lipophilicity can influence a drug or nutrient's ability to dissolve and
be absorbed.

Route of administration: Different routes of administration, such as
oral, intravenous, or transdermal, have different bioavailability profiles.

First-pass metabolism: Drugs or nutrients absorbed from the
gastrointestinal tract may undergo metabolism before they reach the
systemic circulation, reducing their bioavailability.

Drug interactions: Interactions between drugs can alter their
bioavailability, either increasing or decreasing it.

Physiological factors: Factors such as age, body weight, and
disease state can affect the absorption, distribution, and metabolism of
drugs and nutrients.

Methods to Enhance Bioavailability

Several strategies can be used to enhance the bioavailability of drugs and
nutrients, including:



Formulations: Formulating drugs in different ways, such as using
controlled-release tablets or nanotechnology, can improve their
bioavailability.

Co-administration: Giving drugs or nutrients together with other
substances, such as excipients or absorption enhancers, can increase
their bioavailability.

Dosage optimization: Adjusting the dose and dosing schedule of
drugs can optimize their bioavailability and therapeutic effect.

Avoidance of interactions: Understanding and avoiding drug
interactions can help maintain optimal bioavailability.

Nanomedicine: Nanotechnology-based drug delivery systems can
enhance the bioavailability of drugs by improving their solubility,
permeability, and targeting.

Bioavailability is a critical factor in determining the efficacy and safety of
drugs and nutrients. Understanding the factors affecting bioavailability and
the methods to enhance it is essential to optimize therapeutic outcomes
and improve nutritional status.
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