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DESCRIPTION
The skin, the largest organ of the human body, serves as the first 
line of defense against environmental aggressors. It plays a key 
role not only in protection but also in various physiological 
functions, including drug metabolism. While the liver is often 
highlighted as the primary organ for drug metabolism, the skin 
also possesses significant metabolic capabilities. This article 
explores the intricacies of drug metabolism in the skin, 
encompassing its enzymatic pathways, factors influencing 
metabolic processes, and implications for dermatological 
therapies and systemic drug delivery.

Structure and function of the skin

To comprehend drug metabolism in the skin, it is essential to 
understand its structure. The skin consists of three main 
layers: the epidermis, dermis, and hypodermis (subcutaneous 
tissue). Each layer has distinct roles and characteristics:

Epidermis: The outermost layer, primarily composed of 
keratinocytes. It serves as a barrier against pathogens, chemicals, 
and physical injury. The stratum corneum, the outermost part of 
the epidermis, is essential for barrier function.

Dermis: Located beneath the epidermis, it contains connective 
tissue, blood vessels, hair follicles, and glands. The dermis 
provides structural support and nourishes the epidermis.

Hypodermis: The deepest layer, consisting of fat and connective 
tissue, it insulates the body and absorbs shock.

Drug penetration and distribution in the skin

For drugs applied topically, the journey through the skin begins 
at the stratum corneum. This layer's composition of dead 
keratinized cells and lipids presents a formidable barrier to drug 
penetration. Drugs must navigate through this barrier to reach 
the viable epidermis and dermis, where metabolic processes 
occur.

Pathways of drug metabolism in the skin

The skin metabolizes drugs through various enzymatic pathways. 
These pathways are categorized into Phase I (functionalization) 
and Phase II (conjugation) reactions, similar to hepatic 
metabolism.

Phase I reactions: Cytochrome p450 enzymes, esters.

Phase II reactions: Glutathione, UDP-glucoronosyltransferaeses, 
salfotransferases.

Factors influencing drug metabolism in the skin

Several factors influence the rate and extent of drug metabolism 
in the skin: Genetic variability, environmental factors, drug 
properties.

Implications for dermatological therapies

Understanding drug metabolism in the skin is important for 
developing effective dermatological therapies. This knowledge 
impacts several aspects like topical drug formulation, 
personalized medicine, transdermal drug delivery, safety and 
efficacy. Formulations must be designed to enhance drug 
penetration and stability. Prodrugs, which are metabolized into 
active drugs within the skin, can be used to improve therapeutic 
outcomes. Genetic testing for enzyme polymorphisms can guide 
personalized dermatological treatments, optimizing drug efficacy 
and minimizing adverse effects. For systemic effects, transdermal 
patches bypass the hepatic first-pass metabolism. Knowledge of 
skin metabolism ensures that drugs remain active after 
penetrating the skin. Evaluating skin metabolism helps predict 
potential local and systemic side effects. For example, local 
metabolic activation of prodrugs can reduce systemic toxicity.

Drug metabolism in the skin is a complex aspect of 
dermatological pharmacokinetics. The skin's unique structure 
and enzymatic landscape influence the efficacy and safety of 
topical and transdermal therapies. Advances in our
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metabolism, we can enhance therapeutic outcomes and 
address unmet needs in the management of skin diseases.
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understanding of these processes, coupled with innovative 
technologies, are concrete the method for more effective and 
personalized dermatological treatments. By the workings of skin
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