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INTRODUCTION

Pharmacokinetics is a fundamental branch of pharmacology
that studies the journey of a drug within the body, focusing
on its absorption, distribution, metabolism, and excretion. This
science underpins the safe and effective use of medications,
helping healthcare professionals understand how drugs interact
with physiological systems. By analyzing pharmacokinetic
properties, researchers can optimize drug design, dosing
regimens, and therapeutic outcomes. Absorption refers to
the process by which a drug enters the bloodstream from its
site of administration. This step is critical, as it determines the
onset of drug action. Several factors influence drug absorption,
including. Drugs can be administered orally, intravenously,
intramuscularly, subcutaneously, or through other routes.
Oral administration is the most common, but absorption can
be affected by gastrointestinal. The physical and chemical
properties of a drug, such as solubility and particle size, play
a significant role in its absorption. Gastric pH, enzyme activity,
and Gl motility can affect drug dissolution and permeability.
Drugs absorbed from the Gl tract pass through the liver via
the portal vein, where they may undergo metabolic changes
before reaching systemic circulation. This process can reduce
the bioavailability of certain drugs. Once absorbed, a drug
is distributed throughout the body via the bloodstream.
Distribution determines how the drug reaches its target tissues
and exerts its therapeutic effects [1,2].

DESCRIPTION

Key factors influencing distribution include. Many drugs bind
to plasma proteins such as albumin. Only the unbound (free)
drug is pharmacologically active and can interact with target
receptors. The ability of a drug to penetrate tissues depends
on its lipophilicity, molecular size, and the presence of specific

transport mechanisms. This pharmacokinetic parameter
quantifies the extent of drug distribution in the body relative
to the plasma concentration. Drugs with a large Vd tend to
distribute widely into tissues, while those with a small Vd
remain confined to the plasma. Drug metabolism involves the
biochemical transformation of drugs into metabolites, primarily
occurring in the liver. This process is essential for rendering
drugs more water soluble and facilitating their excretion.
Metabolism is typically divided into two phases. These
reactions include oxidation, reduction, and hydrolysis, often
mediated by cytochrome P450 enzymes. Phase | metabolism
can either activate prodrugs or inactivate active drugs. In this
phase, conjugation reactions (e.g., glucuronidation, sulfation)
add polar groups to drugs or their metabolites, enhancing
water solubility and promoting excretion. Genetic variations in
metabolic enzymes, age, disease states, and drug interactions
can significantly influence the rate and extent of metabolism,
impacting drug efficacy and safety [3,4]. Excretion is the final
step of drug elimination from the body.

CONCLUSION

The kidneys play a central role in excreting drugs and their
metabolites via urine. Renal excretion involves three processes.
Drugs are filtered from the plasma into the renal tubules.
Lipophilic drugs may be reabsorbed back into the bloodstream
fromthe renal tubules. Active transport mechanismsin the renal
tubules facilitate the secretion of certain drugs. Other routes
of excretion include bile, feces, sweat, saliva, and exhalation.
The rate of excretion affects drug clearance and determines the
duration of drug action. Several pharmacokinetic parameters
are used to quantify drug behavior in the body. These include
the fraction of an administered dose that reaches systemic
circulation in an active form.
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