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DESCRIPTION

First-pass metabolism, also known as presystemic metabolism,
refers to the biotransformation of a drug before it reaches the
systemic circulation following oral administration. This process
primarily occurs in the liver and, to a lesser extent, in the
intestinal wall, where metabolic enzymes significantly reduce the
concentration of the active drug. As a result, firstpass
metabolism plays a critical role in determining the bioavailability
of orally administered drugs and can substantially influence
their therapeutic effectiveness.

When a drug is administered orally, it is absorbed from the
gastrointestinal tract and transported via the portal vein to the
liver. During this initial passage, the drug is exposed to
metabolic enzymes, particularly those of the cytochrome P450
family, which catalyze chemical reactions such as oxidation,
reduction, and hydrolysis. These metabolic transformations can
convert the parent drug into inactive metabolites, active
metabolites, or even toxic compounds. The extent of first-pass
metabolism varies widely among drugs and depends on their
chemical structure and susceptibility to enzymatic degradation.

The

metabolism. Enzymes present in the enterocytes, along with

intestinal epithelium also contributes to first-pass
efflux transporters such as P-glycoprotein, can metabolize or
limit the absorption of drugs before they reach the liver. This
combined effect of intestinal and hepatic metabolism can
significantly reduce the amount of drug that ultimately enters
systemic circulation. Drugs with high first-pass metabolism often
exhibit low oral bioavailability, requiring higher doses or

alternative routes of administration to achieve therapeutic levels.

First-pass metabolism has important implications for drug
formulation and route selection. For drugs that undergo

extensive first-pass metabolism, non-oral routes such as

intravenous, sublingual, transdermal, or rectal administration
may be preferred to bypass the liver and improve bioavailability.
For example, sublingual administration allows the drug to be
absorbed directly into the systemic circulation through the oral
the hepatic firstpass effect. Similarly,

mucosa, avoiding

transdermal systems provide sustained drug delivery while
circumventing gastrointestinal and hepatic metabolism.

Pharmaceutical scientists often employ various strategies to
overcome the limitations imposed by first-pass metabolism.
These include the development of prodrugs, which are inactive
or less active compounds that are converted into the active form
after absorption, thereby improving bioavailability. Additionally,
formulation approaches such as controlled-release systems and
the use of enzyme inhibitors can help reduce the impact of
metabolic degradation. Advances in drug delivery technologies,
including nanoparticles and lipid-based carriers, have also shown
promise in enhancing drug absorption and minimizing first-pass
effects.

Interindividual variability in firstpass metabolism is another
consideration.  Factors  such  as
age, states,

concomitant medications can influence the activity of metabolic

important genetic

polymorphisms, liver function, disease and
enzymes. For instance, variations in cytochrome P450 enzymes
can lead to differences in drug metabolism rates, resulting in
variability in drug response and potential adverse -effects.
Understanding these variations is essential for optimizing dosing

regimens and ensuring safe and effective therapy.

Firstpass metabolism is also a key consideration in

bioequivalence and bioavailability studies. Differences in
formulation or manufacturing processes can affect the extent of
drug metabolism and absorption, leading to variations in
Regulatory

thorough evaluation of these parameters to ensure that generic

pharmacokinetic parameters. agencies require

and branded products exhibit comparable performance.

In conclusion, first-pass metabolism is a crucial pharmacokinetic
process that the fate
administered drugs. By affecting the amount of drug that reaches

significantly influences of orally
systemic circulation, it plays a vital role in determining

bioavailability, safety. A

understanding of first-pass metabolism enables the development

efficacy, and comprehensive
of effective drug formulations and dosing strategies, ultimately

contributing to improved therapeutic outcomes.

Correspondence to: Natalie Clark, Department of Macromolecules and Biomaterials, National Institute for Materials Science, Tsukuba, Japan, E-

mail: natalie@clark1234.jp

Received: 28-Jan-2026, Manuscript No. JBB-26-31389; Editor assigned: 30-Jan-2026, PreQC No. JBB-26-31389 (PQ); Reviewed: 13-Feb-2026, QC
No. JBB-26-31389; Revised: 20-Feb-2026, Manuscript No. JBB-26-31389 (R); Published: 27-Feb-2026, DOI: 10.35248,/0975-0851.26.18.681

Citation: Clark N. (2026). Role of First Pass Metabolism in Drug Bioavailability. ] Bioequiv Availab. 18:681.

Copyright: © 2026 Clark N. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

] Bioequiv Availab, Vol.18 Iss.1 No: 1000681



	Contents
	Role of First Pass Metabolism in Drug Bioavailability
	DESCRIPTION




