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Introduction
In the realm of modern medicine, the quest for enhanced drug 

delivery systems has led to the emergence of nanotechnology as a 
transformative force. Nanocarriers, such as nanoparticles, liposomes, 
micelles, and dendrimers, have emerged as promising vehicles for 
targeted and controlled drug delivery. At the heart of their efficacy lies 
the intricate interplay between drug molecules and carrier materials, 
a phenomenon that has spurred the development of drug-carrier 
interaction models. These models provide invaluable insights into 
the dynamics of drug release from nanocarriers, enabling researchers 
to fine-tune release profiles and optimize therapeutic outcomes. 
Conventional drug delivery methods often suffer from limitations 
such as lack of specificity, poor solubility, and inadequate control over 
release kinetics. Nanocarriers, with their nanoscale dimensions and 
tailored properties, offer a solution to these challenges by encapsulating 
drugs and modulating their release. The interaction between drugs and 
carriers serves as the cornerstone of this controlled release, dictating 
how, when, and where drugs are delivered within the body [1].

Intriguingly, the drug-carrier interaction journey encompasses 
a complex interplay of physicochemical processes, ranging from 
adsorption and diffusion to partitioning and desorption. These 
processes are influenced by a multitude of factors, including carrier 
composition, surface properties, drug loading, and environmental 
conditions. Understanding and modeling these interactions hold the 
key to unraveling the intricacies of drug release from nanocarriers.

The rise of nanocarriers in drug delivery

Traditional drug delivery methods often lack specificity, leading 
to suboptimal therapeutic outcomes and potential side effects. 
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