
IASR Journal of Medical and Pharmaceutical Science (IJMPS); Volume: 3; Issue: 3 || July-Sept 2023||                                           | P a g e- 38 

 

INTRODUCTION  

Compared to the previous two decades, innovations in drug delivery are occurring at a far faster rate. Patient 

compliance has improved, and Effectiveness is a crucial component of modern drug delivery systems. [1,2] Exploring 

innovative interfaces for therapeutic introduction on the body has been a more extreme strategy. Transdermal drug 

delivery is one method that uses the skin as a point of entry for medication molecules to enter the body. [3]   One method 

of controlled drug delivery is the transdermal drug delivery system (TDDS), which aims to distribute the drug through 

the skin at a predetermined and regulated rate. The systemic circulation is reached using TDDS, which are adhesive drug-

containing devices with a predetermined surface area that release a predetermined amount of drug to the surface of intact 

skin at a predetermined rate. [4,5] By improving patient compliance and avoiding first-pass metabolism, respectively, 

transdermal administration offers a competitive advantage over injectables and oral methods. [6,7] Since oral treatment 

involves introducing a fixed dose at regular intervals to achieve and maintain drug concentration in the body within a 

therapeutically effective range, causing the drug concentration in the body to follow a peak and trough profile, increasing 

the risk of adverse effects or therapeutic failure, transdermal route has competed with oral treatment as the most 

successful innovative research area in drug delivery. Transdermal drug administration through intact skin can closely 

mimic the advantages of intravenous drug infusion, such as bypassing hepatic "first pass" hepatic elimination (HEPE) to 

maintain constant prolonged and therapeutically effective drug levels in the body, without its potential risks. [8-10] The 

advantages and disadvantages of medication delivery over the skin for systemic therapy are shown in Table 1. [5,11-13]  

 

Drug and skin penetration 

It is crucial to review the structural and biochemical characteristics of human skin as well as those that affect the 

barrier function and the rate of drug absorption into the body through the skin because the goal of TDDS is to achieve 

systemic medication through topical application on intact skin. 

 

The epidermis and dermis, or corium, are the two anatomically distinct layers of the skin that are perforated by gland 

ducts and hair shafts, respectively [Figure 1]. One of the largest organs in the human body, the skin covers an average 

adult human's body surface area of around 2 m2. The fatty subcutaneous layer (hypodermis), the connective tissue-rich 

dermis, and the stratified avascular cellular epidermis are the three main skin layers, from the inside out. One-third of the 

blood that circulates through the body is received by this complex organ. The epidermis, which is roughly 150 m thick, is 
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A B S T R A C T  
Transdermal medication administration has become a proven technology in the previous two decades, offering a variety 

of advantages over the conventional approach. Because transdermal medication delivery allows for regulated and 

predefined drug distribution into the patient, as well as the ability to easily cease drug action when necessary. Small, 

lipophilic, low-dose medicines were administered using first-generation transdermal administration. In second-generation 

transdermal delivery, the medicine was delivered via ultrasound, iontophoresis, and chemical enhancers. Microneedles, 

electroporation, thermal ablation, and microdermabrasion were employed in third-generation transdermal drug delivery. 

This review focuses on the numerous modules utilised in medication administration via topical application. The primary 

goal of a transdermal medication delivery method is to transfer the drug into systemic circulation with minimum inter 

and intracellular interactions. 
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produced by an active population of epithelial basal cells. It is the skin's topmost layer, and as a result of differentiation, 

cells move from the basal layer up towards the skin's surface. Because the epidermis lacks blood vessels, nutrients and 

waste products must diffuse across the dermal-epidermal junction in order to keep the epidermis healthy. Five layers 

make up the epidermis: the stratum germinativum (base layer), stratum spinosum (spinous layer), stratum granulosum 

(granular layer), stratum lucidum, and stratum corneum (SC), which are listed in order from the inside to the outside. The 

epidermis without the SC is typically referred to as the viable epidermis because the SC cells are dead. For the majority 

of compounds, the SC is thought to be the rate-limiting barrier in transdermal penetration. The SC is made up of 15ï20 

layers of corneocytes (terminally developed keratinocytes) packed with keratin and anchored in a lipophilic matrix. The 

lipids of this extracellular matrix are unique in many ways, including the following: (1) they provide the only continuous 

phase (and diffusion pathway) from the skin surface to the base of the SC; (2) the composition (ceramides, free fatty 

acids, and cholesterol) is distinct among biomembranes; (3) despite the lack of polar bilayer-forming lipids, the SC lipids 

exist as multilamellar sheets; and (4) the predominant lipid type is cholesterol. The SC is 10-15 m thick when it is dry; 

when it is hydrated, the SC expands and becomes up to 40 m thick. The SC is sometimes represented as a brick-and-

mortar structure, with the keratin-rich corneocytes serving as the bricks and the intercellular lipid-rich matrix as the 

mortar. 

 

The dermis, which is of mesoderm origin, forms the base of a firm of connective tissue upon which the epidermis is 

formed. In the superficial levels, elastic tissue is mixed in with bundles of collagen fibres to form the dense network of 

connective tissue that makes up the dermis or corium. Fine plexuses of blood arteries, lymphatics, nerves, hair follicles, 

sweat glands, and sebaceous glands can all be found in the dermis. [8,9,14,15] 

 

Table 1 lists the Advantages and Disadvantages of TDDS. 

Advantages 

¶ Self-administration is conceivable, and the drug can be released continuously and steadily. 

¶ Avoids longer and multiday dosage intervals, peak and trough medication levels, and. 

¶ Prevents gastrointestinal irritation, enzymatic breakdown via the digestive tract, and first-pass hepatic 

metabolism. 

¶ Patient compliance is improved with less frequent dosage. 

¶ Patients who are unable to take oral medication should consider an alternative route 

¶ Vomiting or diarrhoea do not alter the delivery of doses. 

 

Disadvantages 

¶ Currently, only tiny lipophilic medications can be administered through the skin. 

¶ Because patch size restricts the amount that can be delivered, the drug molecule needs to be powerful. 

¶ Not suitable for high drug doses. 

¶ Adhesion may vary with patch type and environmental conditions. 

¶ Adhesion may vary with patch type and environmental conditions. 

¶ The barrier functions of the skin change from one site to another on the same person, from person to person and 

with age. 

 
Figure 1: Cross-section view of human skin showing different cell layers and appendages 

 

ROUTES OF PENETRATION 

A drug molecule can traverse the intact SC in one of three key ways: by skin appendages (shunt pathways), across 

the intercellular lipid domains, or via a transcellular route. [Fig. 2]. The flow of a certain medicine to permeate by a 

mixture of these routes is controlled by the physiochemical characteristics of the molecule.[5,9] 

The Appendageal Route 


