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DESCRIPTION 

 

Transdermal drug delivery systems offer a non-invasive route for drug 

administration, providing continuous drug release and avoiding first-pass 

metabolism. Nanostructured Lipid Carriers (NLCs) have emerged as a 

promising platform for enhancing the transdermal delivery of therapeutic 

agents.  

Composition and characteristics of NLCs  

NLCs are composed of a solid lipid matrix and a liquid lipid, providing a unique 

structure that enhances drug solubility and stability. Key characteristics of 

NLCs include:  

Nanoscale size: The small size of NLCs allows for improved skin permeation 

and enhanced absorption of drugs. 

Biocompatibility: NLCs are made from biocompatible and biodegradable lipids, 

minimizing potential toxicity. 

Controlled release: NLCs can provide controlled release of encapsulated 

drugs, prolonging therapeutic effects. 

Mechanisms of enhanced transdermal delivery 

Skin penetration enhancers: NLCs can incorporate skin penetration enhancers 

that facilitate drug permeation through the stratum corneum. 

Nanoemulsion formation: Upon application, NLCs can form nanoemulsions 

that enhance drug solubility and facilitate absorption. 

Microemulsion systems: NLCs can also be formulated into microemulsion 

systems that improve drug bioavailability. 
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Applications of NLCs in transdermal drug delivery 

Anti-inflammatory drugs: NLCs have been successfully employed to deliver anti-inflammatory agents for localized 

treatment of conditions such as arthritis and psoriasis. 

Hormonal therapies: Hormones like testosterone and estradiol can be effectively delivered through NLCs for managing 

hormonal imbalances. 

Analgesics: NLCs can enhance the transdermal delivery of analgesics, providing pain relief without the need for 

injections. 

Challenges in NLC development 

Formulation stability: Maintaining the stability of NLCs during storage and application is important for ensuring 

consistent drug delivery. 

Skin irritation: The potential for skin irritation or sensitization must be thoroughly evaluated during the formulation 

development process. 

Regulatory approval: The path to regulatory approval for NLCs requires comprehensive safety and efficacy data. 

The future of NLCs in transdermal drug delivery is promising, with ongoing research focused on optimizing formulations 

and researching new applications. Advances in nanotechnology may lead to the development of personalized 

transdermal therapies tailored to individual patient needs. 

In addition to their current applications, Nanostructured Lipid Carriers (NLCs) hold great potential for delivering drugs 

for chronic diseases that require long-term administration, such as cardiovascular conditions and diabetes. For 

instance, NLCs can be used to deliver antihypertensive or antidiabetic drugs through the skin, offering a more patient-

friendly alternative to oral medications or injections. This approach can improve patient compliance by providing a 

painless and convenient method of drug administration while maintaining stable blood levels of the drug over extended 

periods. 

Recent studies have also explored the use of NLCs for delivering vaccines and biological therapies transdermally. By 

encapsulating antigens or therapeutic proteins within NLCs, researchers aim to enhance the stability and skin 

penetration of these delicate molecules, potentially creating new avenues for non-invasive immunization or treatment 

of autoimmune diseases. 

Personalization of transdermal drug delivery is another exciting avenue of research. With the rise of precision medicine, 

NLCs could be alter to individual patients' skin types, drug metabolism rates and disease profiles. This level of 

customization could optimize therapeutic outcomes and minimize adverse reactions. 

Overall, the ongoing development of NLCs for transdermal delivery represents a promising edge in drug delivery 

systems, potentially revolutionizing the way various therapeutic agents are administered in clinical practice. 

 


