ISSN: 2161-1459
Journal of

Clinical & Experimental
Pharmacology

&

OPEN @ ACCESS Freely available online

Opinion Article

Pharmacokinetics of Indomethacin-Encapsulated Polymeric Micelles

Tessa Puranen

Department of Biopharmaceutics, School of Pharmacy, University of Eastern Finland, Yliopistonranta Kuopio, Finland

DESCRIPTION

In the region of pharmaceutical science, the search for innovative
drug delivery has led to the of
nanotechnology-based approaches that potential enhanced
therapeutic efficacy and reduced side effects. Among these,

systems development

polymeric micelles have emerged as versatile carriers for
encapsulating and delivering various therapeutic agents, including
poorly watersoluble drugs like indomethacin. This article explores
the pharmacokinetics of indomethacin-encapsulated polymeric
micelles, explain their behavior within the body and their potential

implications for drug delivery and therapeutic outcomes.

Understanding polymeric micelles

Polymeric micelles are self-assembled nano carriers composed of
amphiphilic block copolymers, typically consisting of hydrophobic
and hydrophilic segments. In an aqueous environment, these
copolymers spontaneously organize into spherical structures, with
the hydrophobic segments forming the core and the hydrophilic
segments forming the outer shell. This unique architecture enables
polymeric micelles to solubilize hydrophobic drugs within their
core, improving their aqueous solubility and bioavailability.

Encapsulation of indomethacin

Indomethacin, a Nonsteroidal Anti-Inflammatory Drug (NSAID),
exhibits poor aqueous solubility, which poses challenges for its oral
delivery and systemic absorption. By encapsulating indomethacin
within polymeric micelles, researchers aim to overcome these

The

hydrophobic core of polymeric micelles provides a stable

limitations and enhance its pharmacokinetic profile.

environment for indomethacin, preventing its precipitation and
aggregation in aqueous media.

Pharmacokinetic behavior of indomethacin-
encapsulated polymeric micelles

The pharmacokinetics of indomethacin-encapsulated polymeric

micelles encompass various processes, including drug release,
absorption, distribution, metabolism, and elimination, which
collectively determine the drug's concentration-time profile in

the body.

Drug release: Following administration, polymeric micelles
undergo disassembly or response  to
physiological cues, such as changes in pH, temperature, or

destabilization  in

enzymatic activity. This triggers the release of indomethacin from
the micellar core, allowing it to become available for absorption
and distribution to target tissues.

Absorption: The release of indomethacin from polymeric
micelles enhances its solubility and bioavailability, facilitating its
absorption across biological barriers, such as the gastrointestinal
tract. The small size of polymeric micelles (<100 nm) may further
promote efficient absorption by increasing surface area and
facilitating cellular uptake.

Distribution: Once absorbed into the bloodstream,
indomethacin undergoes distribution to various tissues and
organs, including sites of inflammation or injury. The

encapsulation of indomethacin within polymeric micelles may
influence its tissue distribution profile, potentially leading to
higher drug concentrations at the target site and reduced off-
target effects.

Metabolism: Indomethacin is metabolized primarily in the liver
via oxidation and conjugation reactions, leading to the
formation of inactive metabolites. The pharmacokinetics of
indomethacin-encapsulated polymeric micelles may affect its
metabolism by altering its rate of clearance and hepatic
metabolism, potentially prolonging its systemic exposure and
therapeutic effect.

Elimination: Indomethacin and its metabolites are excreted
primarily via renal and biliary pathways. The pharmacokinetic
properties of indomethacin-encapsulated polymeric micelles may
influence its elimination kinetics, affecting its half-life and overall
duration of action in the body.
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Implications for drug delivery and therapeutic
outcomes

The pharmacokinetics of indomethacin-encapsulated polymeric
micelles hold significant implications for drug delivery and
therapeutic outcomes. By improving the solubility, bioavailability,
and tissue distribution of indomethacin, polymeric micelles offer
the potential to enhance its therapeutic efficacy while minimizing
systemic side effects associated with high-dose administration.

The pharmacokinetics of indomethacin-encapsulated polymeric
micelles represent a complex exchange of drug release, absorption,
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distribution, metabolism, and elimination processes within the
body. Understanding these dynamics is essential for optimizing
the design and formulation of polymeric micellar drug
delivery systems and harnessing their full therapeutic
potential in the treatment of inflammatory conditions and other
disease states. As research in this field continues to advance,
further insights into the
indomethacin-encapsulated polymeric micelles will prepare for
the development of next-generation drug delivery platforms with
improved efficacy, safety, and patient outcomes.

pharmacokinetic behavior of
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