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INTRODUC TION  

Recently, there has been a resurgence in interest in creating new methods for delivering current medicinal 

compounds.The creation of an innovative delivery mechanism for currently available drug molecules significantly 

increases patient compliance, overall therapeutic benefit, and the efficacy and safety of the treatment.[1] Novel delivery 

systems can effectively deliver drugs with improved bioavailability when properly designed and developed for a 

particular drug. For example, drugs that partially or completely degrade before reaching the site of action could be 

delivered with these novel concepts of timed or pulsatile release, or gastro-resistant delivery. [2] Drug compositions have 

improved during the past 20 years, as have new administration methods. We now understand more about how drugs 

move through tissues. The use of the skin as a channel for systemic drug delivery is relatively new, despite the fact that 

topical medicines or drug delivery systems have been utilised for generations to treat local skin problems.[3] The 

advantage of drug delivery by transdermal means is that it is comparatively painless. The benefits of using the skin as a 

medication entry point include the ease of access, the skin's large surface area, systemic access via underlying circulatory 

and lymphatic networks, and the noninvasiveness of drug delivery. When Ciba-Geigy released Transderm V (now sold as 

Transderm Scop) in 1981 to treat motion sickness, the term "transdermal delivery" was first used to describe the 

administration of medications through the skin for systemic effects. [4, 5] The transdermal patch has developed into a 

tested technology over the past 20 years that has a number of important clinical advantages over alternative dosing 

modalities. [6] It represents a fresh development in the field of controlled delivery systems and has broadened the scope 

of possible scientific advancements. Several significant benefits of transdermal medicine delivery over conventional oral 

and intravenous delivery methods are offered. Transdermally administered medications minimise the danger and 

inconvenience of intravenous therapy, typically offer a lower risk of overdose or underdose, permit simple 

discontinuation, and allow for both local and systemic therapeutic benefits. Transdermal medication delivery allows for a 

constant blood level profile, regulated drug release into the patient, less systemic side effects, and occasionally higher 

efficacy than conventional dose forms. [7,8] The most common method of medicine delivery is oral. Although it has 

several drawbacks including first pass metabolism, medication breakdown owing to enzymes in the digestive system, PH, 

etc. A unique drug delivery mechanism was designed to overcome these issues. In this transdermal delivery system, 

therapeutically effective amounts of medication are delivered across the skin when medicated adhesive patches are 

applied to the skin. Transdermal or medicated adhesive patches come in a variety of sizes and include multiple 
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A B S T R A C T  
It is one of the greatest pharmaceutical dose forms for individuals who are unable to take medications orally. 

Transdermal drug delivery systems (TDDS) have become an essential component of innovative drug delivery systems 

(NDDS). On The systemic impact is achieved through the use of transdermal patches, which distribute the medication 

through the dermis. TDDS is an expensive alternative to traditional formulation. It is also significant because of its 

distinct benefit. Some of the possible benefits of transdermal drug delivery include controlled absorption, more consistent 

plasma levels, increased bioavailability, decreased adverse effects, painless and uncomplicated application, and the 

flexibility of discontinuing drug administration by simply removing the patch from the skin. The creation of a controlled 

release transdermal dosage form is a time-consuming and labor-intensive operation.  

 

Keywords:    TDDS, NDDS, Transdermal Patches, Drug polymer, Permeation enhancers. 

 

*Corresponding Author 

Navneet Kumar Verma 

Associate Professor, Buddha Institute of Pharmacy, GIDA, Gorakhpur Affiliated to Dr. APJ Abdul Kalam 

Technical University, Lucknow, UP, India 

© Copy Right, IJMPS, 2022. All Rights Reserved 

https://iasrpublication.com/ijmps/journal


IASR Journal of Medical and Pharmaceutical Science (IJMPS); Volume: 3; Issue: 3 || July-Sept 2023||                                           | P a g e- 26 
 

ingredients. They penetrate skin barriers to transfer active compounds into systemic circulation once applied to intact 

skin. a patch with a large dose of medication within that is left on the skin for an extended period of time and diffuses 

into the bloodstream. Drugs can enter the skin through three different passageways: sweat ducts, sebaceous glands, and 

hair follicles. Transdermal medication delivery devices are used to treat a variety of skin conditions, as well as angina 

pectoris, pain, quitting smoking, and neurological illnesses like Parkinson's disease. [9,10] 

 

One of the most effective and cutting-edge drug delivery systems for studies inpharmaceutical sciences is the 

transdermal method. By improving patient compliance and avoiding first pass metabolism, respectively, transdermal 

medication administration offers a competitive advantage over injectables and oral methods. Transdermal drug delivery 

allows for continuous infusion of medications with brief biological half-lives and eliminates pulsed entrance into the 

systemic circulation in addition to controlled, ongoing drug administration. The ability of a dermatological medicine to 

permeate the skin insufficiently to provide the intended therapeutic effect is crucial to the efficacy of its systemic drug 

delivery.In 1981, the first transdermal patch was given the go-ahead to treat motion sickness, nausea, and vomiting. Up 

until recently, the transdermal drug delivery business was primarily supported by passive patch technology, which 

depended on sample diffusion through the skin. Active patches, which allow the administration of molecules larger than 

500 daltons and those with difficult physicochemical qualities, have a wide range of capabilities. As a result, active 

patches that carry proteins, vaccinations, and painkillers have been developed. Smaller patches with improved adherence 

are being produced through passive patch technology. The transdermal drug delivery system (TDDS) has made a name 

for itself as a crucial component of cutting-edge drug delivery systems. Transdermal medication delivery is thus 

described as self-contained, discrete dose forms that, when applied to undamaged skin, transfer the drug to the systemic 

circulation through the skin at a controlled rate. [11,12,13] It may comprise a transdermal drug delivery system, in which 

the rate of drug absorption improves and, ultimately, the rate of drug bioavailability increases. When using a transdermal 

drug delivery system, the medication is delivered to the mucous membrane and skin's outer surface. It is a new method of 

drug delivery or a targeted method of drug delivery with significant applications in the prevention of issues with 

presystemic metabolism or systemic circulation. This kind of drug delivery method has the ability to have both local and 

systemic effects. Preventing GI toxicity, gastric irritability, and GI mucosal injury is crucial. To keep skin healthy and 

prevent infections of the skin or mucous membranes, transdermal drug delivery systems are essential. These systems can 

include transdermal medications like ointments, creams, gels, and microemulsions as well as patches that are applied 

directly to the skin. [14-19] The first transdermal patch, a 3-day patch, was developed in the late 1970s to cure motion 

sickness. Since that time, the market for drug delivery via patches has been continuously growing. However, transdermal 

administration is severely constrained since the stratum corneum layer of the skin acts as a barrier, making it impossible 

for the majority of medications to penetrate the skin at therapeutic rates.[20,21] Drugs given in standard dosage forms 

frequently cause wide changes in plasma drug concentrations, which might result in unfavourable toxicity or 

ineffectiveness. The idea of a regulated drug delivery system or therapeutic system was developed as a result of these 

factors, as well as additional factors including recurrent dosing and unexpected absorption. A controlled drug delivery 

system is a dosage form that continually delivers one or more medications in a planned pattern for a set amount of time, 

either systemically or to a specific target organ. The main goals of controlled drug delivery are to increase patient 

compliance, ensure safety, and improve treatment efficacy. Less frequent dosage and improved plasma drug level 

management are used to achieve this. Transdermal therapy systems are self-contained discrete dosage forms that, when 

applied to healthy skin, transport the drug(s) to the systemic circulation through the skin at a controlled rate. [22,23] The 

first transdermal drug delivery (TDD) system, Transderm-Scop, was created in 1980 and contained the motion sickness 

medication Scopolamine. A membrane-moderated mechanism governs the transdermal device. This technique uses a 

microporous polypropylene film as the membrane. The medicine is dissolved in a mixture of mineral oil and 

polyisobutylene to create the drug reservoir. This study release will continue for three days. [24]To administer a specific 

amount of medication through the skin and into the bloodstream, a transdermal patch is employed. The FDA initially 

approved transdermal patch products in 1981.  

 

Scopolamine (hyoscine) for motion sickness, clonidine and nitroglycerin for cardiovascular disease, fentanyl for 

chronic pain, and nicotine to help smokers quit are all currently available in transdermal administration systems. 

Transdermal delivery allows for continuous infusion of medications with short biological half-lives, eliminates pulsed 

entrance into the systemic circulation, and offers controlled, ongoing drug administration. Compared to conventional 

injection and oral procedures, TDDS has many benefits. It lessens the burden that taking medication orally frequently 

places on the liver and digestive system. It improves patient compliance and reduces dangerous pharmacological side 

effects brought on by transient overdose. It is practical, particularly for patches that only need to be applied once each 

week. Patient adherence to medication therapy is aided by the straightforward dose schedule. [25]  

 

Transdermal patches' primary parts are: 

 

Å Polymer matrix:- which serves as the foundation of TDDS and regulates medication delivery. Polymers should not 

degrade when stored, exhibit no chemical reactivity, be nontoxic, and have low costs. Derivatives of cellulose, zein, 

gelatin, shellac, waxes, gums, etc. nitrile, acrylonitrile, neoprene, polybutadiene, hydrin rubber, polyisobutylene, silicon 

rubber, polyvinyl alcohol, polyvinylchloride, polyethylene, polypropylene, polyacrylate, and polyamide 
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Å Drugs:- The transdermal route is a very alluring choice for medications with the proper physical chemistry and 

pharmacology. Drugs with a large first pass metabolism, a limited therapeutic window, or a short half life all benefit 

greatly from transdermal patches.such as nitroglycerine, fenatyl, etc. 

Å Permeation enhancers:-increase stratum corneum permeability to allow for higher therapeutic medication levels.  

These come in three varieties: surface active substances, lipophilic solvents, and two component systems. Like DMSO  

Å Adhesive: Increase stratum corneum permeability to reach greater therapeutic doses ofmedication. 

Å Backing laminates ought to be flexible or low in modulus. vinyl, polyethylene, etc. 

Å Release liner ï safeguards the patch while being stored. The liner is taken out before usage. 

Å Additional excipients, such as solvents and plasticizers. [26] 

Routes for delivering drugs through human skin. 

 

There are three ways drug molecules can enter the body. 

1. Sweat glands 

2. The hair follicles  

3. Sebaceous ducts 

 

Alternatively, straight across the stratum corneum.  

 

The epidermis' uppermost layer, the stratum corneum, is made up of broad, flat, polyhedral, plate-like envelopes 

packed with keratin, which is created from dead cells that have moved up from the stratum granulosum. The majority of 

the dead, nuclear-free cells that make up this epidermal layer. These dead cells are continuously replaced by fresh cells 

from the stratum germinativum (basale) when they slough off on the surface in the thin, air-filled stratum disjunctum. 

The stratum corneum is made up of 10 to 15 layers of corneocytes, and its thickness ranges from 10 to 15 micrometres 

when it is dry to 40 micrometres when it is moist. It is primarily made up of keratin-rich corneocytes that are arranged in 

a multi-layered "brick and mortar" structure inside an intercellular matrix made up of long chain ceramides, free fatty 

acids, triglycerides, cholesterol, cholesterol sulphate, and sterol/wax esters. Keratinocytes in the middle to upper portion 

of the stratum granulosum release their lamellar contents into the intercellular space, resulting in the formation of the 

intercellular lipid matrix. The early stratum corneum layers reorganise to create wide intercellular lipid lamellae, which 

later join to form lipid bilayers. The behaviour of the lipid phase differs from that of other biological membranes as a 

result of the composition of the stratum corneum's lipids. Water is a crucial component of the stratum corneum, acting as 

a plasticizer to keep it from cracking and contributing to the production of a natural moisturising factor that keeps it 

supple. It is crucial to identify the main route of drug permeation within the stratum corneum in order to comprehend the 

physicochemical characteristics of the diffusing drug and vehicle influence across stratum corneum. A molecule 

travelling the transcellular route must first partition into and diffuse through the keratinocyte before continuing to the 

estimated 4ï20 lipid lamellae that separate each keratinocyte in order to reach the next one. For the majority of 

medications, this process of partitioning into and diffusing across numerous hydrophilic and hydrophobic domains is 

undesirable. As a result, it is presently believed that the intercellular route is the main channel for the passage of the 

majority of medicines via the stratum corneum. 

 
Fig. 1: Transverse skin slice illustrating points of penetration 1. directly across the stratum corneum; 2. via the sweat 

ducts; 3. via the hair follicles[26] 

  


