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ABSTRACT 

Transdermal drug delivery systems (TDDS) offer a promising 

alternative for the sustained release of anti-inflammatory drugs, 

enhancing therapeutic efficacy while minimizing systemic side effects. 

This study focuses on the formulation, development, and evaluation of 

transdermal patches designed for the controlled release of selected 

non-steroidal anti-inflammatory drugs (NSAIDs). The rationale behind 

utilizing transdermal patches lies in their ability to bypass first-pass 

metabolism, maintain consistent plasma drug concentrations, and 

improve patient compliance. Various polymers such as hydroxypropyl 

methylcellulose (HPMC), ethyl cellulose (EC), and polyvinyl alcohol 

(PVA) were employed as matrix formers, while permeation enhancers 

were incorporated to facilitate drug transport across the skin barrier. 

The patches were subjected to physicochemical characterization, in 

vitro drug release studies, and skin permeation tests to assess their 

performance. Results indicated a sustained release profile over 24  

hours, with optimal mechanical properties and bio adhesive strength. These findings support 

the potential of transdermal patches as an effective platform for the prolonged delivery of 

anti-inflammatory agents in the management of chronic inflammatory conditions. 
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1. INTRODUCTION 

1.1. NOVEL DRUG DELIVERY SYSTEM  

This century has fully fledged varied exceptional developments in progressive consciousness 

within the facade of budding associate that medication is extremely deadly and sometimes 

ineffective, once administered or applied by conventional way. Thus, usually administered 

drug formulations like tablets, capsules, oral liquids and injections that are directed as multi-

doses sometimes produce massive variation of drug concentration within the blood stream. 

The developing price of a brand-new drug will be around $250 million (Rs. 900 crores) and 

income pertaining to 12-15 years to unfold within the market. This technology is pertinent to 

many kinds of medicine agents and applicable to therapeutic situations, like cardiovascular 

disease, asthma, arrhythmias, diabetes, fertility management, organic process ulcers, 

rheumatism, cardiopathy, cancer, depression, biological time syndrome etc. newer drug 

delivery systems symbolize pharmacologically active moiety will be ceaselessly delivered 

either to a target website or systemically in a good, consistent and harmless manner. They are 

capable of higher performance than typical delivery by watching the concentration, location 

and length of drug action. 

 

1.2. DEVELOPMENT IN TRANSDERMAL DRUG DELIVERY 

At the flip of the span, throughout war II, munitions staff old fewer anginas’ attacks whereas 

operating with vasodilative. This has challenged the standard belief that the skin may be an 

excellent protecting barrier and conjointly triggered intensive analysis activities to check the 

practicableness for general medication. Several transdermal drug delivery systems (TDDS) 

are recently development with the intention of achieving the target of general medication 

through the transdermal controlled delivery of prescribed drugs. The utilization of TDDS was 

initially explained by the effective growth of a hyoscine cathartic TDD system in 1981 

(Transderm- Scop system, Ciba) for 72-hour bar or treatment of motion elicited illness and 

nausea, then by the selling action of many vasodilative cathartic TDD systems of once every 

day medication of angina. Furthermore, toward the marketed formulation, novel formulation 

is produced. Buspar, an agent to stop anxiety and therefore the mixture of phytotoxin and 

mecamylmine, for smoking surcease medical aid are being developed for TDDS and are at 

this time undergoing clinical test/clinical trials. 

 

Inflammation is a complex biological response to harmful stimuli, often treated with non-

steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids. Oral administration of these 
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drugs can lead to systemic side effects. Transdermal patches present a novel strategy for 

delivering anti-inflammatory drugs directly into systemic circulation, minimizing adverse 

effects and improving therapeutic efficacy. 

 

2. Advantages of Transdermal Drug Delivery Systems 

 Bypasses gastrointestinal tract and first-pass hepatic metabolism 

 Provides controlled and sustained drug release 

 Enhances patient compliance due to ease of use 

 Reduces dosing frequency and side effects 

 Suitable for patients with swallowing difficulties 

 

3. SKIN STRUCTURE AND PENETRATION ROUTES 

The skin, particularly the stratum corneum, acts as the main barrier to drug permeation. The 

drug penetrates the skin via three primary routes. 

 

3.1 Transcellular Route 

 Drug passes directly through keratinocytes of the stratum corneum. 

 Involves both lipid and aqueous domains. 

 Suitable for small, lipophilic drugs. 

 

3.2 Intercellular Route 

 Drug diffuses around the cells through the lipid matrix. 

 Main pathway for most transdermal drugs. 

 Favoured by lipophilic and amphiphilic molecules. 

 

3.3 Appendageal Route 

 Involves penetration through hair follicles and sweat glands. 

 Minor pathway (<1% of total skin surface area) but useful for larger molecules or 

hydrophilic drugs. 

 

4. PENETRATION ENHANCERS 

Penetration enhancers, also known as permeation enhancers or absorption promoters, are 

substances that facilitate the transport of drugs across the skin barrier, particularly the stratum 

corneum. The stratum corneum poses the most significant challenge to transdermal drug 

delivery due to its highly organized lipid matrix and keratinized cells. Enhancers act by 
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temporarily altering the skin’s physicochemical properties without causing long-term damage 

or irritation. 

 

MECHANISM OF ACTION 

Penetration enhancers work via one or more of the following mechanisms: 

 Disruption of intercellular lipid structure, increasing fluidity and permeability. 

 Interaction with keratin in corneocytes to loosen tight protein structures. 

 Improvement in drug solubility and partitioning into the skin. 

 Enhancement of drug diffusivity by modifying skin hydration or polarity. 

 

4.1 Alcohols 

 Examples: Ethanol, isopropanol 

 Disrupt lipid organization in the stratum corneum 

 Improve solubility of drugs 

 

4.2 Fatty Acids 

 Examples: Oleic acid, linoleic acid 

 Fluidize lipid bilayers, enhancing drug diffusion 

 

4.3 Surfactants 

 Examples: Sodium lauryl sulfate, polysorbates 

 Interact with keratin and lipids to open tight junctions 

 Increase hydration and permeability 

 

5. FORMULATION ASPECTS 

A typical transdermal patch comprises 

 Drug reservoir: Contains the anti-inflammatory drug. 

 Polymeric matrix: Controls drug release rate. 

 Adhesive layer: Ensures skin contact. 

 Backing membrane: Protects the patch from the external environment. 

 Release liner: Removed before application. 

 

6. ANTI-INFLAMMATORY DRUGS USED IN TRANSDERMAL PATCHES 

Inflammation is one of the most significant and very complex experience. The international 

association for the study of pain (1986) has defined pain as 

Nociception can be defined as response specific to potentially tissue damage stimulation. It is 
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mechanism wherein noxious peripheral stimuli are transmitted to the central nervous system. 

The recent evidence suggests that pain may be postulated. 

 

The word Inflammation is commonly used in medicine and by the lay public, but when it is 

meaning is examined closely, difficulties of interpretation appear which in the past have been 

given rise to much discussion. The process of inflammation is the sequence of variations 

which happen in living tissues when it is bruised, provided that the injury is not of such a 

degree to destroy it is structure and vitality. 

 

The important idea to grasp at the outset is that inflammation is a process and not a state. 

Fortunately, it has proved possible to devise means by which the successive macroscopically 

and microscopically changes of inflammation can be watched in great detail in the living 

animal Florey (1964). Inflammation is a sequence of pathological changes linked with local 

vascular reaction and cellular response, of the living tissue, to an injury, insufficient to kill 

the tissues. This is differentiated from 

 

Commonly delivered drugs include 

 NSAIDs: Diclofenac, Ketoprofen, Ibuprofen 

 Corticosteroids: Dexamethasone, Hydrocortisone 

These drugs are selected based on their molecular weight (<500 Da), lipophilicity (log P 

1–3), and potency at low doses. 

 

7. EVALUATION PARAMETERS 

Currently, tremendous analysis is going on in the evaluation of the objective of this research 

to seek out correlation between the percutaneous absorption and laboratory results (in-vitro) 

experienced by living subjects, so that in-vivo experimentation may be curtailed. There is no 

extensive data offered in the writing on the in-vitro dissolution methodology, for 

percutaneous patches. The various manufactures of percutaneous patches use completely 

different dissolution strategies from the point of view of quality assurance needs. There is a 

precise need for the development and implementation of a single, most likely universal, 

dissolution methodology to assure patch – to– patch uniform release. The aim of in- vitro 

experimentation in TDD is to know and/ or predict the delivery and penetration of a molecule 

from the skin surface into the body. Typically, this can be achieved by employing a form of 

skin diffusion cells and numerous experimental protocols. TDD are often represented in 3 

principal stages for understanding in planning of appropriate in-vitro experiment. 
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Transdermal patches are evaluated for 

 Drug content uniformity 

 Adhesion properties 

 In vitro drug release 

 Skin permeation studies Stability studies. 

 

8. FUTURE PROSPECTS 

Advanced technologies such as microneedles, iontophoresis, sonophoresis, and nano-

formulations are being developed to improve transdermal delivery of both small and large 

anti-inflammatory drugs. 

 

9. CONCLUSION 

Transdermal patches represent a promising and patient-friendly approach for the sustained 

release of anti-inflammatory drugs. Understanding the skin penetration mechanisms and 

optimizing the use of enhancers can significantly improve drug bioavailability. Continuous 

advancements in formulation science and skin biology are likely to expand the therapeutic 

applications of transdermal systems. 
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