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Abstract
Nucleic acid polymer complexes represent a significant advancement in the treatment of neurological disorders by 

enabling precision medication delivery. These complexes combine nucleic acids with synthetic or natural polymers to 
enhance the stability, targeting, and efficacy of therapeutic agents. This innovative approach addresses the limitations 
of traditional drug delivery systems, providing targeted and sustained release directly to affected neurological tissues. 
Applications in gene therapy, targeted drug delivery for protein accumulation diseases, and anti-inflammatory treatments 
highlight their potential to revolutionize therapy for conditions such as Alzheimer’s disease, Parkinson’s disease, and 
multiple sclerosis. Ongoing research and development promise further improvements, making nucleic acid polymer 
complexes a transformative tool in personalized neurological disorder management.
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Introduction
In recent years, the landscape of neurological disorder therapy 

has been dramatically reshaped by advancements in drug delivery 
technologies. Among these innovations, nucleic acid polymer complexes 
have emerged as a revolutionary approach, promising to transform 
how we manage complex neurological conditions. �ese complexes 
harness the unique properties of nucleic acids and polymers to enhance 
the precision and e�cacy of therapeutic interventions, addressing 
some of the most signi�cant challenges in treating diseases such as 
Alzheimer’s, Parkinson’s, and multiple sclerosis [1]. Neurological 
disorders are o�en characterized by intricate pathophysiological 
mechanisms, making e�ective treatment particularly challenging. 
Conventional drug delivery methods frequently struggle to achieve 
the necessary precision and sustained release of therapeutic agents, 
o�en resulting in suboptimal outcomes and unwanted side e�ects. 
�is gap in e�cacy and targeting has driven the need for novel 
approaches capable of delivering treatments directly to a�ected neural 
tissues with high speci�city. Nucleic acid polymer complexes o�er a 
promising solution by combining the stability and delivery capabilities 
of polymers with the speci�city and functional potential of nucleic 
acids [2]. �ese complexes can encapsulate therapeutic agents, protect 
them from degradation, and ensure their precise release at targeted 
sites. �is approach not only enhances the bioavailability of the drugs 
but also minimizes o�-target e�ects, paving the way for more e�ective 
and personalized treatment strategies. �is introduction explores the 
fundamental principles behind nucleic acid polymer complexes and 
their application in revolutionizing neurological disorder therapy. By 
leveraging advances in polymer chemistry and molecular biology, these 
complexes represent a signi�cant leap forward in achieving targeted, 
sustained, and controlled drug delivery. As research progresses, nucleic 
acid polymer complexes are poised to become a cornerstone of precision 
medicine in neurology, o�ering new hope for patients and advancing 
our understanding of e�ective neurological disease management.

In recent years, the �eld of neurology has experienced a 
transformative shi� with the advent of novel drug delivery systems, 
among which nucleic acid polymer complexes stand out as a 

Mechanisms of action

Nucleic acid polymer complexes function through several 
mechanisms to overcome these challenges. Firstly, the polymers 
used in these complexes can protect nucleic acids from degradation, 
thereby enhancing their stability and bioavailability [6]. Secondly, 
these complexes can be engineered to bind speci�cally to receptors 
or biomarkers present on the surface of target cells. �is targeting 
capability ensures that therapeutic agents are delivered directly to 
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a�ected tissues, minimizing o�-target e�ects and improving treatment 
e�cacy [7].

Applications in neurological disorders

Gene �erapy: Nucleic acid polymer complexes are instrumental in 
gene therapy approaches for neurological disorders. �ey can deliver 
therapeutic genes or RNA molecules designed to correct genetic 
mutations or regulate gene expression [8]. �is approach holds promise 
for conditions like genetic epilepsy or inherited neurodegenerative 
diseases. Targeted Drug Delivery: For conditions such as Alzheimer’s 
disease, where the accumulation of toxic proteins is a key factor, nucleic 
acid polymer complexes can deliver drugs that speci�cally target and 
neutralize these proteins. �is targeted approach improves drug e�cacy 
while reducing potential side e�ects [9]. Anti-In�ammatory �erapies: 
In multiple sclerosis and other in�ammatory neurological disorders, 
nucleic acid polymer complexes can deliver anti-in�ammatory agents 
directly to in�amed tissues. �is targeted delivery reduces systemic 
in�ammation and enhances therapeutic outcomes.

Advantages and future directions

�e integration of nucleic acid polymer complexes into clinical 
practice o�ers several advantages. �eir ability to provide targeted, 
sustained, and controlled release of therapeutic agents represents a 
signi�cant advancement over conventional methods. Additionally, 
the versatility of these complexes allows for the development of 
personalized treatment strategies tailored to individual patient needs 
[10]. Looking forward, ongoing research aims to further re�ne 
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