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Abstract 

Nanotechnology has emerged as a transformative approach in modern drug 

delivery, offering improved targeting, controlled release, and enhanced 

therapeutic efficacy. This study evaluates the performance of three nanocarrier 

systems—liposomes, polymeric nanoparticles, and solid lipid nanoparticles—

in terms of drug loading efficiency, cellular uptake, and therapeutic response. 

Experimental data indicate that polymeric nanoparticles demonstrate superior 

stability and sustained drug release, while liposomes exhibit enhanced 

biocompatibility. The findings highlight the role of nanotechnology in 

improving drug delivery outcomes and supporting personalized medicine 

strategies. 

Keywords: Nanotechnology, drug delivery, nanoparticles, targeted therapy, 

biomedical engineering 
This work is Licensed under a Creative Commons Attribution 4.0 International License. 

 

 

 

 



American Innovator: Journal of Emerging Technologies and Research 

ISSN: XXXX-XXXX      Volume 01, Issue 01, February, 2026 

20 | P a g e  
 

1. Introduction 

Conventional drug delivery systems often suffer from poor bioavailability, 

nonspecific distribution, and systemic toxicity. Nanotechnology-based drug 

delivery systems have gained significant attention for their ability to overcome 

these limitations through nanoscale engineering and surface functionalization. 

Nanocarriers enable precise drug targeting, enhanced cellular penetration, and 

controlled release profiles, making them particularly valuable in cancer therapy 

and chronic disease management. This study provides a comparative evaluation 

of commonly used nanocarrier systems. 

 

2. Methodology 

2.1 Study Design 

A laboratory-based comparative study was conducted using standardized 

anticancer drug formulations incorporated into three nanocarrier systems. 

2.2 Nanocarrier Systems 

• Liposomes 

• Polymeric nanoparticles 

• Solid lipid nanoparticles 

2.3 Evaluation Parameters 

• Drug loading efficiency (%) 

• Cellular uptake rate (%) 

• Therapeutic efficacy (% cell viability reduction) 

 

3. Results 

Table 1. Performance of Nanocarrier Systems 

Nanocarrier Type 
Drug Loading 

(%) 

Cellular Uptake 

(%) 

Therapeutic Efficacy 

(%) 

Liposomes 72.4 81.6 68.9 
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Nanocarrier Type 
Drug Loading 

(%) 

Cellular Uptake 

(%) 

Therapeutic Efficacy 

(%) 

Polymeric 

Nanoparticles 
88.9 86.3 82.7 

Solid Lipid 

Nanoparticles 
79.1 78.4 71.2 

 

4. Discussion 

The results demonstrate that polymeric nanoparticles outperform other 

nanocarriers in drug loading capacity and therapeutic efficacy. Their enhanced 

stability and controlled release characteristics contribute to improved treatment 

outcomes. Liposomes, while slightly less effective in drug loading, offer excellent 

biocompatibility and remain suitable for clinical applications. Solid lipid 

nanoparticles present a balanced profile but require further optimization for 

targeted delivery. 

These findings align with existing literature emphasizing the growing importance 

of nanotechnology in improving pharmacokinetics and reducing adverse effects. 

Continued advancements in nanomaterial design are expected to further enhance 

precision drug delivery. 

 

5. Conclusion 

Nanotechnology-based drug delivery systems significantly improve therapeutic 

efficiency and targeting accuracy. Among the evaluated systems, polymeric 

nanoparticles show the greatest potential for clinical application. The integration 

of nanotechnology into pharmaceutical development supports the advancement 

of precision and personalized medicine. 
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