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ABSTRACT 

To overcome the difficulties of drug delivery, particularly via the oral route, a transdermal drug delivery system was presented. A 

transdermal patch is a medicated adhesive patch that is applied to the skin to deliver a specific dose of medication through the skin and 

into the bloodstream. It promotes healing in an injured area of the body. The patch provides a controlled release of medication into the 

patient, usually through either a porous membrane covering a reservoir of medication or through body heat melting thin layers of 

medication embedded in the adhesive. The main disadvantage of transdermal delivery systems is that Because the skin is a very efficient 

barrier, only drugs with tiny molecules can readily permeate the skin and be given this way. This review article provides an overview 

of transdermal patches, including the many types, methods of production, and factors that influence them.   

Introduction: 

Skin is the body's biggest organ, covering the whole outer surface. It is composed of three layers: the epidermis, dermis, and hypodermis, 

all of which differ greatly in architecture and function. The skin's form is made up of a complex network that acts as the body's first line 

of defense against viruses, UV radiation, chemicals, and mechanical harm. It also controls the temperature and the amount of water 

released into the surroundings. This article examines the anatomy, function, embryology, vascular supply, innervation, surgical issues, 

and medicinal importance of the skin's epidermal layer. The thickness of each layer of skin varies depending on the body region and is 

classified mostly based on thickness. The epidermal and dermal layers are the two layers of skin. The hairless pores and skin on the 

hands, palms, and soles of the toes is the thickest because the dermis has an additional layer, the stratum lucidum. The upper level is 

deemed thickest mostly based on dermal thickness, but it is termed "thin skin" histologically because the epidermal thickness lacks the 

stratum lucidum layer and is thinner than hairless skin.                    

 

 

 

 

 

 

 

 

                                                                                                                                                                                       

 

                                                                    Fig no. 1 : Skin 
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Layers of Skin 

 Epidermis: 

The dermis layers include the stratum basale (the innermost part of the epidermis), stratum spinosum, stratum granulosum, stratum 

lucidum, and stratum corneum (the most superficial portion of the epidermis). 

The stratum basale, also known as the stratum germinativum, is the lowest layer, separated from the dermis by the basement 

membrane (basal lamina) and linked to the basement membrane through hemidesmosome capability. 

Dermis: 

The dermis is related to the dermis at the basement membrane and consists of two connective tissue layers, the papillary and reticular 

layers, which mix together save for apparent demarcation. The papillary layer is the higher, thinner layer made up of free connective 

tissue that meets the epidermis. The reticular layer is the thicker and deeper layer.  , which is less cellular and made up of thick 

connective tissue/bundles of collagen fibres. Sweat glands, hair, hair follicles, muscles, sensory neurons, and blood arteries are all 

housed in the dermis. 

The hypodermis is located deep within the dermis and is also known as the subcutaneous fascia. It is the skin's deepest layer, including 

adipose lobules as well as skin appendages such as hair follicles, sensory neurons, and blood vessels. 

Blood vessels and lymphatic vessels: 

Arterioles connect to capillary branches that nourish sweat glands, sebaceous glands, hair follicles, and the dermis. Lymph vessels 

form a network across the dermis. 

System of transdermal medication delivery: 

(TDDS) are self-contained, discrete dosage forms that, when applied to undamaged skin, provide the drug(s) through the skin. at a 

controlled charge to the systemic circulation. Transdermal medication delivery is a viable administration route for powerful, low-

molecular-weight therapeutic medicines that cannot withstand the hostile environment of the gastrointestinal system and/or are 

subject to extensive first-pass metabolism by the liver. Transdermal drug transport systems are topically applied medications in the 

form of patches that deliver capsules for systemic effects at a predefined and controlled pace. A transdermal drug delivery system, 

which can be active or passive, is a device that provides an alternate method for giving medicine. These devices allow prescription 

medications to be given via the pores and skin barrier transdermal patches function very well. A medication is administered in a 

notably high dosage to the Internal of a patch worn on the pores and skin for an extended period of time. The medicine reaches the 

circulation all at once through the skin via a diffusion mechanism. 

 

Advantages of TDDS :  

This method to drug transport offers many benefits over popular methods :  

• As an alternative to the oral route 

• Transdermal drug transport allows for the avoidance of gastrointestinal absorption, with its associated risks of enzymatic and pH-

related deactivation. • This method also allows for lower pharmacological dosing due to the shortened metabolization pathway of the 

transdermal route versus the gastrointestinal pathway.  

• The patch also allows for regular dosing as opposed to the peaks and valleys in medication stage associated with orally 

administration. A single application can provide multi-day treatment.  

Rapid notice of treatment in the event of an emergency, as well as the ability to quickly terminate drug effects with the resource of 

competence of patch removal. 

Disadvantages of TDDS : 

• The drug that requires high blood levels cannot be administered and may additionally additionally cause infection or sensitization of 

the pores and pores and skin  
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• The drug that requires high blood levels cannot be administered and may additionally cause infection or sensitization of the pores 

and pores and skin 

• The adhesives may additionally additionally no longer adhere properly to all types of pores and pores and skin and may also  be 

uncomfortable to put on 

FACTORS  INFLUENCING  TRANSDERMAL  DRUG : 

effective transdermal medication delivery may be developed by considering three aspects as Drug, Skin, and the carriers. As a result, 

the influencing elements can be classified as biological factors and physicochemical factors. 

   

 

 

 

 

 

 

 

physicochemical factors 

1. Biological factors:  

Skin condition: Acids and alkalis, as well as numerous solvents such as chloroform and methanol, harm skin cells and enhance 

penetration. Diseased status of patient affects the skin conditions. The unbroken skin is a superior barrier, however the factors stated 

above impact penetration. 

2.Skin age:   

Younger skin is more porous than older skin. Toxin absorption via the skin is particularly sensitive in children. Thus, skin age is one of 

the parameters influencing medication penetration in TDDS. 

Changes in peripheral circulation might have an impact on transdermal absorption. 

3.Regional skin site:  

The thickness of the skin, the structure of the stratum corneum, and the density of appendages vary by location. These elements have 

a substantial impact on penetration. 

4. Skin metabolism:   

Steroids, hormones, chemical carcinogens, and certain medications are metabolised by the skin. As a result, medication effectiveness 

is determined by skin metabolism. 

 TYPES OF TRANSDERMAL PATCHES: 

1. Single layer drug in adhesive: 

In this type the adhesive layer contains the drug. The adhesive layer not only serves to adhere the various layers together and this type 

of layer is responsible for the releasing the drug to the skin. The adhesive layer is surrounded by a temporary liner and a backing. 

2. Multi -layer drug in adhesive: 

This type is also similar to the single layer but it contains a immediate drug release layer which is different from other layer which will 

be a controlled release along with the adhesive layer. Theadhesive layer is responsible for the releasing of the drug. This patch also has 

a temporary liner-layer and a permanent backing 
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3. Vapour patch: 

In this type of patch the role of adhesive layer not only serves to adhere the various layers together but also serves market, commonly 

used for releasing of essential oils in decongestion. Various other types of vapor patches are also available in the market which are used 

to improve the quality of sleep and reduces the cigarette smoking conditions . 

4. Reservoir system: 

In this system the drug reservoir is embedded between the two layers; an impervious backing layer and a rate controlling membrane. 

The drug releases only through the rate controlling membrane, which can be micro porous or non porous. In the drug reservoir 

compartment, the drug can be in the form of a solution, suspension, gel or dispersed in a solid polymer matrix. Hypoallergenic adhesive 

polymer can be applied as outer surface polymeric membrane which is compatible with drug . 

5. Matrix system: 

i. Drug-in-adhesive system: In this type the drug reservoir is formed by dispersing the drug in an adhesive polymer and then 

spreading the medicated adhesive polymer by solvent casting or melting on an impervious backing layer. On top of the 

reservoir, unmediated adhesive polymer layers are applied for protection purpose . 

ii. Matrix-dispersion system: In this type the drug is dispersed homogenously in a hydrophilic or lipophilic polymer matrix. This 

drug containing polymer disk is fixed on to an occlusive base plate in a compartment fabricated from a drug impermeable 

backing layer. Instead of applying the adhesive on the face of the drug reservoir, it is spread along with the circumference to 

form a strip of adhesive rim . 

6. Microreservoir Controlled TDDS: 

This drug delivery system is a combination of reservoir and matrix-dispersion systems. The drug reservoir is formed by first suspending 

the drug in an aqueous solution of water-soluble polymer and then dispersing the solution homogeneously in a lipophilic polymer to 

form thousands of unreachable, microscopic spheres of drug reservoirs. The thermodynamically unstable dispersion is stabilized quickly 

by immediately cross linking the polymer in situ. A Transdermal system therapeutic system thus formed as a medicated disc Positioned 

at the center and surrounded by an adhesive rim. 

IDEAL REQUIREMENTS FOR TDDS: 

 Shelf life up to 2 years 

 Small size patch (i.e., less than 40 cm2) 

 Convenient dose frequency (i.e., once a day to once a week)  

 Cosmetically acceptable (i.e., clear, white colour) 

 Simple packaging (i.e., minimum number of pouches and steps required to apply the system) Adequate skin adhesion (i.e., no 

fall off during the dosing interval and easy removal without skin trauma) 

 No residue i.e., cold flow, around the edge of the patch in storage or after application to skin or beneath the patch after removal) 

 No unacceptable dermal reactions (i.e., contact dermatitis, skin sensitization, photo toxicity, photosensitization, erythema, 

itching, stinging, burning, etc.) 

 Consistent biopharmaceutical performance i.e., precision of the required pharmacokinetic and pharmacodynamic response 

between individuals and in the same individuals over time . 

 

 

 

 

  

 

 

 

Fig no.2 : A TRANSDERMAL PATCH 

Acne : Acne vulgaris or virtually known as acne is a human skin ailment characterized by using skin with scaly red pores and skin 

(seborrhea), blackheads and whiteheads (comedones),pinheads (papules), large papules (nodules), zits and scarring .Acne influences 

skin having dense sebaceous follicles in areas together with face, chest and back . Acne might also be of inflammatory or non-

inflammatory forms . Due to adjustments in pilosebaceous devices lesions are induced with the aid of androgen stimulation. Acne 

happens normally during adolescence, affecting about 80–90% of teens in the Western world and lower rate are stated in rural societies 

. Acne is commonly caused via enlarge in androgens level like testosterone on the whole in the course of puberty in both male and lady 

. Acne reduces over time and tends to disappear over the age  
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Acne patches Characteristics : 

1. Microneedle patches 

  For cystic or nodular acne 

  Containing microneedle that is dissolved and is very fine, has a small needle on one side 

  Can help deliver and penetrate the active ingredients into the deeper layers of the skin 

2. Medicated acne patches (Hydrogel patches): 

  For active acne 

  Contains active ingredients to kill acne-causing bacteria and reduce inflammation.  

  The active ingredients commonly used in this type of acne patch are salicylic acid and tea tree oil.  

  Can reduce bumps, pain, and redness in pimples, and can relieve inflamed pimples such as papules.  

  Can also help reduce the size of lesions due to nodular or cystic acne. 

3. Hydrocolloid patches (non-medicated acne patches): 

  For yellow or white pimples. 

  Often used to speed up the healing process.  

 Has the size of a pimple and is circular in shape 

 The shape is also very thin so that when used in public it is less visible.  

 

 

 

 
 

 

 

 

 

Evaluation Parameters : 

1. Physicochemical evaluation  

1. Interaction studies  

 The drug and the excipients must be compatible with one another to produce a product that is stable. The interaction between drug and 

excipients affect the bioavailability and stability of the drug. If the excipients are new and have not been used in formulations containing 

the active substance, the compatibility studies play an important role in formulation development. Interaction studies are taken out by 

Thermal analysis, Fourier transform infrared spectroscopy (FTIR), ultra violet (UV) and chromatographic techniques by comparing 

their physicochemical properties like assay, melting point, wave numbers, and absorption maxima.  

2. Thickness of  the patch  

 The thickness of the drug prepared patch is measured by using a digital micrometer at different point of patch and this determines the 

average thickness and standard deviation for the same to ensure the thickness of the prepared patch. 

3. Weight uniformity : The prepared patches are to be dried at 60°C for 4 h before testing. A specified area of patch is to be cut in 

different parts of the patch and weighed in digital balance. The average weight and standard deviation values are to be calculated from 

the individual weights.  

4. Folding endurance: A specific area of strip is cut and repeatedly folded at the same place till it broke. The number of times the film 

could be folded without breaking gave the value of folding endurance.  

5. Percentage moisture content: The prepared patches are to be weighed individually and to be kept in a desiccator containing fused 

calcium chloride at room temperature. After 24 h, the films are to be reweighed and the percentage moisture content determined by 

below formula, Percentage moisture content (%) = [Initial weight - Final weight / Final weight] ×100  

6. Percentage moisture uptake: The prepared patches are to be weighed individually and to be kept in a desiccators containing saturated 

solution of potassium chloride in order to maintain 84% Rhesus factor (RH). After 24 h, the films are to be reweighed and the percentage 

moisture uptake determined by the formula. Percentage moisture uptake (%) = (Final weight - Initial weight / initial weight) × 100  

7. Water vapour permeability (wvp) evaluation:Water vapour permeability can be determined by a natural air circulation oven. The 

WVP can be determined by the following formula.  

                                   WVP = W/A  
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Where, WVP is expressed in g/m2 per 24 h, W is the amount of vapour permeated through the patch expressed in g/24 h, A is the surface 

area of the exposure samples expressed in m. 

8. Drug content : A specified area of patch is to be dissolved in a suitable solvent in specific volume. Then, the solution is to be filtered 

through a filter medium and the drug content analyzed with the suitable method (UV or HPLC technique).Then, the average of three 

different samples is taken.  

9. Content uniformity test  Ten (10) patches were selected and content determined for individual patches. If 9 out of 10 patches have 

content between 85 to 115% of the specified value and one has content not less than 75 to 125% of the specified value, then transdermal 

patches pass the test of content uniformity. But if 3 patches have content in the range of 75 to 125%, then additional 20 patches are 

tested for drug content. If these 20 patches have range from 85 to 115%, then the transdermal patches pass the test.  

10. Flatness test:  Three longitudinal strips were cut from each film at different portion like one from the center, other one from the left 

side, and another one from the right side. The length of each strip was measured, and the variation in length because of non-uniformity 

in flatness was measured by determining percentage constriction, with 0% constriction equivalent to 100% .  

                        Flatness Constriction (%) = I1 - I2 × 100 I1  

Where, I1 = initial length of each strip. I2 = final length of each strip.  

11. Percentage elongation break test : The percentage elongation break was determined by noting the length just before the break 

point and determined from the formula.  

                       Elongation percentages = L1 - L2 / L2 × 100  

Where L1 = final length of each strip L2 = initial length of each strip 

12. Peel Adhesion Properties : Peel adhesion is the force required to remove all adhesive coating from test substrate, its important in 

transdermal devices because the adhesive should provide adequate contact of device with the skin of the adhesive polymer, the type and 

amount of adhesive and polymer composition. It’s tested by measuring the force required to pull a single coated tape, applied to substrate, 

at a 180º angle, No residue on the substrate indicates adhesive failure which is desirable for transdermal devices, remnants on substrate 

indicates cohesive failure 

 

 

CONCLUSION : 

Orange peels have multifaceted benefits. Imbued with powerful anti-microbial and anti-inflammatory properties, these are a boon for 

acne-prone oily skin. They not only remove blemishes and pigmentation but also improves skin texture and evens out the skin tone. It’s 

no secret that oranges are extremely rich in vitamin C, which aids the skin to even out your skin’s tone and texture by catalysing the 

production of collagen. By restoring the elasticity in your skin, its appearance becomes firmer, while keeping wrinkles at bay. It is also 

an antioxidant that reverses UV damage and premature ageing. This natural patches  contain orange peel as ingredients because it is 

useful in condition such as  skin ulcer, wrinkles, oily condition. Provides advantage of control drug delivery , easy application, reduction 

in side effects and inhance the bioavailability . This delivery system avoids the first pass metabolism. So, I'm going to prepare natural 

acne pathes. 
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