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Abstract 
Herbal transdermal patches have emerged as an innovative and effective drug delivery system, offering controlled 

and sustained release of therapeutic agents through the skin. These patches utilize bioactive herbal extracts, 

providing a non-invasive alternative to conventional drug administration while minimizing gastrointestinal side 

effects and first-pass metabolism. This comprehensive review explores the formulation strategies, mechanisms of 

action, advantages, and recent advancements in herbal transdermal patches. Key components, including 

permeation enhancers, polymers, and adhesives, play a crucial role in optimizing drug release and skin 

penetration. Various preparation techniques, such as solvent casting, matrix dispersion, and reservoir systems, 

are discussed in detail, highlighting their impact on drug stability and efficacy. Additionally, we analyze the 

pharmacokinetics of transdermal drug absorption, emphasizing factors affecting permeability, such as molecular 

size, lipid solubility, and skin hydration. Recent innovations in nanotechnology and biodegradable polymers have 

further enhanced the efficiency of herbal patches, leading to improved bioavailability and therapeutic outcomes. 

Clinical studies have demonstrated promising results for herbal patches in pain management, wound healing, 

anti-inflammatory treatments, and hormone therapy. However, challenges such as limited permeability, potential 

skin irritation, and regulatory hurdles remain significant concerns. This review underscores the need for extensive 

research and standardization to ensure the safety, efficacy, and commercial viability of herbal transdermal 

patches. Future advancements in formulation techniques and novel drug carriers hold immense potential to 

revolutionize herbal medicine, offering a patient-friendly and effective alternative for drug delivery. 
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I. Introduction: 
Transdermal system created nearly three decades ago, used for drug delivery applications. Transdermal 

patches are notorious for the convenience that they offer as a means of drug release, and more so because there 

exists a potential of achieving local as well as systemic controlled and sustained delivery of drugs1. Transdermal 

patches are one of the types of semi-solid dosage forms and enjoy certain advantages when compared with other 

formulations in that they offer a less frequent dosing regimen, zero-order drug release, a reduction in side effects 

and concomitant increase in patient compliance. Moreover, they possess several advantages as compared to 

conventional formulations such as less frequent dosing, steady state drug levels, decreased systemic side effects 

of the drug, simplified dosage regimen for the patients, reduced plasma drug level variability and improvement 

in bioavailability of drugs. However, the stratum corneum is the main barrier for a drug to be delivered across the 

skin. Therefore, while transdermal patches have proven to be a highly effective drug delivery system, the number 

of drugs that can be successfully delivered via this route is still limited2. 
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Fig 1. Structure of human skin 

 

The health of society and the increasing diagnosis and treatment of diseases have led to innovative 

methods of drug delivery that offer numerous advantages such as reduced dosage frequency and increased patient 

compliance. Most transdermal drug delivery systems include a drug-containing polymer matrix fixed to the skin 

with an adhesive system. This formulation allows the drug to be released from the patch and to permeate through 

the skin barrier to be absorbed by the internal organs3. The current market for these products is dominated by 

patches containing controlled delivery nicotine, the painkiller fentanyl, the hormone estradiol, and the androgen 

testosterone. Much potential research has been done, particularly in therapeutics, specifically on various new 

chemical entities. Unfortunately, transdermal delivery of many such entities with the desired therapeutic effects 

is either unachievable or otherwise impeded due to the inherent complex and variable barrier properties of the 

stratum corneum. To achieve this vision, herbal drugs could prove increasingly prominent in the pharmacotherapy 

of many skin diseases4. 

Therapeutics with its herbs Large-scale use of medicinally valuable herbs. They have bioactive 

compounds there that can affect the human physiology beneficially. Even in developed countries, a great part of 

the world population still uses traditional methods, including medicinal plants: more than one third of adults and 

12 % to 27 % of children in Europe and Australia are dependent on alternative medicine. Increased popularity in 

herbal medicine as a modality of healthcare has arisen, however it is important to note that distinctive differences 

between herbs and pharmaceuticals are present. A few herbal extracts have in fact shown measurable activity for 

some conditions, but herbal medicine should not be assumed to work and it needs proper testing using trials with 

conventional designs to establish efficacy. That way, their benefits can be proven and health care becomes more 

safe and effective. 

 

 
Fig 2. Basic Components of transdermal patch 

 

Historical Overview of Transdermal Drug Delivery5,6: 

Dermal and transdermal drug delivery as distinct regions for their use discussed, in fact far ahead to any 

other controlled drug delivery systems, but to some extent. However, a good transdermal delivery system must 

also understood in the framework of that which it is being applied to: the skin. However, this area is unique as it 

has systemic circulation in close proximity to the skin at body temperature allowing for immediate control of dose 

administration and on-board drug; but that is only one of challenges with using skin as a drug delivery site. The 

addition of the region that serves to deliver a drug or some other therapeutic agent to an area in this volume 
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The skin is designed to serve as a barrier, at the expense of being a protected organ which also mediates 

some physiological events; in and of itself, the skin is relatively inhospitable to the efficient penetration and 

subsequent diffusion of selected agents. The skin is composed of two main layers, the epidermis and the dermis. 

The latter contains two main regions, the papillary and the reticular dermis. The exact nature of the epidermis and 

the dermis varies somewhat from area to area. Furthermore, portions of the skin overlaying the shin bones, for 

example, are anatomically unique. Nonetheless, the basic structure of the skin is represented. This representation 

is not designed to be a detailed histologic representation of each of the identified areas. Rather, it is meant to be 

a schematic representation, intended to serve as a guide to the gross anatomy of the skin. Major structural 

components of the epidermis include stratum corneum, stratum granulosum, stratum spinosum, and stratum 

basale, the latter being closely associated with the palisade layer that defines the interface between the dermis and 

the epidermis. The major component of the body that is visible and accessible to the outside world is the stratum 

corneum, a completely keratinized layer with dead cells comprising the most superficial portion. 

Only in the last few decades has modern society begun to pay increasing attention to herbal medicine 

for being a major contributor to personal health. The use of herbs is deeply rooted in medical systems practiced 

over thousands of years. They provide alternative remedies for various illnesses, and some of them have become 

the source of the world's most important drugs. China has a long history of traditional medicine, especially in 

traditional Chinese medicine. Traditionally, TCM (Traditional Chinese Medicine) herbs were commonly 

consumed by the Chinese, but in order to take the herbs, one should brew and then drink them as tea. However, 

this traditional method of administration is not always convenient, especially if one is in a hospital setting, suffers 

from swallowing or nausea problems, or if ingestion of high-dose herbs is required. As a result, new drug delivery 

forms such as capsules, pills, topical, and injectable preparations were then invented and formulated, which were 

commonly used in hospitals, clinics, and retail pharmacies. 

Transdermal patches are developed as one of the popular drug delivery forms since they are easy to apply 

and remove, thus ensuring patients' compliance. However, the development of transdermal patches for traditional 

medicine is rather slow. Perhaps one of the reasons is that TCM herbs are not usually active ingredients; rather, 

they are mixtures of numerous compounds. Hence, their pharmacological effects are not strong and take time to 

act. As a result, there are only a few research articles and patents disclosing the use of TCM herbs in transdermal 

patches. Available research mainly discusses anti-inflammation, analgesia, allergies, and muscle pressure. The 

present review comprehensively examines the source, extraction, characterization, preparation methods, release 

patterns, formulation strategies, and the application challenges of transdermal patches of TCM herbs. 

 

Transdermal patches: 

Transdermal patches are pharmaceutical preparations that come in different sizes and are designed to be 

put to intact skin to release one or more active ingredients into the bloodstream.  

Transdermal patches are noninvasive and nonirritating, and TDDS patches are utilised with continuous 

release medications, which exhibit their effects for a precise amount of time. Transdermal Drug delivery systems 

applied topically are dosage forms intended to administer a medication at a therapeutically appropriate dose 

throughout patient’s skin. Traditional treatment regimens that call for multiple dose have several issues and 

consequences including low bioavailability brought on by the liver's first-pass metabolism. For a medicine to 

serve as a model for transdermal drug delivery, it must acquire a number of physio-chemical characteristics, 

including short smaller molecules with a shorter half-life are necessary for low dosage, simple absorption, and 

less oral bioavailability7. 

 

 
Fig 3. Transdermal patch 

 

Types of Transdermal Patches 

1. Single-layer Drug-in-adhesive: In this system, the adhesive/gummy layer not only aids to fix the transdermal 

patch to the porous membrane, but also aids in the release of the drug and penetration to skin. Single layer film 

contains the active pharmaceutical ingredient (API) and all the added excipients in a single layer8. 
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2. Multi-layer Drug-in-Adhesive: The Multi-layer Drug in gummy layer is related to the single/solo layer patch 

except the multiple layers of adhesive are used for the purpose of controlled and predetermined release of the 

drugs. However, one/single layer system is responsible for immediate release and another layer is responsible for 

controlled and predetermined release of the drug9,10. The Multi-layer Drug in Adhesive can use for two distinct 

types of drugs. 

a) Reservoir system: Reservoir transdermal system comprises of a separate layer for the active pharmaceutical 

ingredient. API layer is characterized by insertion of the medication in the form of a solution or suspension in 

liquid compartment separated by the semipermeable membrane and adhesive layer. The adhesive layer present in 

the form continuous coating between the skin and the release liner11,12. 

b) Matrix system: The matrix system has semisolid matrix holding a drug suspension and solution. The drug 

layer surrounded by adhesive layer, responsible for skin attachment and forms a semisolid matrix. It is also known 

as a “monolithic system”. 

 

 
Fig 4. Types of Transdermal Patches 

 

Advantages: 

The main benefits of using herbal patches include13-16: 

1. Steady Release of Herbs: Herbal patches can provide a controlled release of active ingredients over a 

prolonged period, which may enhance the therapeutic effects. 

2. Bypassing the Digestive System: Since the compounds are absorbed through the skin, they avoid degradation 

in the digestive tract, potentially increasing bioavailability. 

3. Targeted Use: Some herbal patches are formulated to target specific health needs, such as pain relief, stress 

reduction, or energy enhancement, depending on the herbs used17. 

• Enhancing the transport of both high molecular weight and   polar substances. 

• Easier and quicker administration. 

• In the event that TDDS arises toxicity, the patch is simply removed. 

• Enabling Continuous drug delivery system. 

• The Hepatic first pass metabolism is avoided. 

• It provides extended action. 

• Systemic medication interactions are decreases. 

• Self-management is possible. 

• Avoidance of gastro intestinal incompatibility. 

 

Disadvantages18: 

• Many hydrophilic medications either penetrate the skin very slowly or not at all. This will have an impact on 

the medications therapeutic efficiency. 

• A number of issues, including erythema, oedema, and itching, maybe observed because of the patches. 

• It is only used for chronic diseases; it is not utilised for acute ones. 

• Ionic medications are incompatible with TDDS. 

• Dose dumping could happen. 

• Transdermal patches are highly expensive than other drug delivery systems. 

 

Applications19-21: 

• Transdermal patches offer a consistent release of medications such as hormones, pain relievers, through the 

skin. 

• In order to address post-menopausal osteoporosis and menopausal symptoms, oestrogen patches are 

occasionally administered. 

• Nicotine patches help individuals to quit smoking by providing controlled release of nicotine to reduce cravings. 
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• Patches can administer anaesthetic agents for localized pain relief during minor medical procedures. 

• Transdermal patches containing the anti-hypertensive medication Clonidine are accessible. 

 

Herbal Medicine in Transdermal Patches22: 

Herbal transdermal patches are an interesting blend of traditional herbal remedies and modern 

transdermal technology. It utilizes plant based compounds for therapeutic purposes delivered through the skin 

.They are designed to provide various health benefits by releasing active herbal ingredients steadily over time. 

The transdermal drug delivery technique is used in the herbal medicines because it has potential to improve the 

potency and reduce the adverse effects of a variety of herbal medicines. These patches are adhesive and designed 

to deliver herbal compounds directly through the skin into the bloodstream, offering a convenient alternative to 

oral herbal supplements. 

Common herbs found in these patches include menthol (for pain relief), ginger (for anti-inflammatory 

effects), valerian (for relaxation), and green tea extract (for energy and metabolism). Transdermal herbal patches 

are being used for conditions such as muscle pain, anxiety, microbial infections, wound healing, sleep disorders, 

and even weight management. 

 

II. Anti-Microbial Agents  
Antimicrobial herbal transdermal patches are specifically designed to deliver herbal compounds with 

antimicrobial properties through the skin to combat infections and promote healing. This approach is particularly 

useful for local infections or wounds where a direct, controlled release of antimicrobial agents is beneficial. The 

direct application to the skin helps concentrate the herbal agents at the infection site. Since herbal patches bypass 

the digestive system, they often come with fewer side effects compared to oral or systemic antibiotics. 

 

Neem: 

Neem is obtained from leaves, seeds, bark and oil of Azadirachta indica belonging to the family Meliaceae. 

 

Phytoconstituents: 

 
 

Method of Preparation27: 

• The medication was synthesized with polymer in various ratios (1:1,1:2,1:4, and 1:6), and the four (M1, M2, 

M3, and M4) transdermal patches were made from the methanolic extract of Azadirachta indica. 

• The measured amount of polymer was dissolved in the estimated amount of methanol and stirred. 

• After adding the calculated amount of extract to the preceding mixture, it was thoroughly mixed to create a 

homogeneous mixture. 

• Glycerine and a measured amount of permeation enhancer were then added. 

• After mixing, the mixture was put onto a Petri dish and allowed to air dry for 24 hours at room temperature. 

Using a knife, the patches were then removed from the Petri dish and placed in desiccators. 

 

Applications: 

• Neem has anti-inflammatory properties, making transdermal patches useful for managing pain from conditions 

like arthritis or muscle strains. 

• Neem's antimicrobial and antifungal properties can aid in treating skin issues such as acne, eczema, and 

psoriasis. 

• Neem can promote wound healing and reduce infections, making patches effective for minor cuts and abrasions. 
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• Antimicrobial Delivery Patches can deliver neem's antimicrobial agents directly to the skin, helping to combat 

bacterial and fungal infection 

• Neem's natural insect-repellent qualities can be harnessed in patches to provide localized protection against 

insect bites. 

 

Turmeric28: 

Turmeric is derived from the rhizome of Curcuma longa, a plant belonging to the Zingiberaceae family. 

 

Phytoconstituents: 

 
 

Method of Preparation: 

• Making the transdermal film A transdermal patch containing turmeric oil was created using HPMC-50CPS as 

the dispersion polymer and Polyvinyl Alcohol as the backing membrane. 

• Dry at room temperature for a full day. After one hour of continuous stirring with a suitable solvent and a 

measured amount of turmeric oil and HPMC, poly ethylene glycol was added as a plasticizer, and the stirring 

was continued for an additional hour. 

• Next, utilizing a pipette, remove 5ml of the turmeric oil dispersion and slowly pour it over the PVA backing 

that had been previously created. 

• An inverted funnel was placed above the glass plate to allow the solvent to evaporate at a regulated rate. 

• Following a 24-hour drying period at room temperature, the film was gathered and assessed. 

 

Applications: 

• Curcumin's anti-inflammatory properties can help manage pain associated with conditions like arthritis or 

muscle injuries. 

• Turmeric patches can aid in treating skin conditions such as eczema, psoriasis, and acne due to their 

antimicrobial and anti-inflammatory effects. 

• Turmeric may promote wound healing and reduce infection risk, making it beneficial for minor cuts and 

abrasions. 

• The antioxidant properties of turmeric can help improve skin elasticity and reduce signs of aging. 

• Turmeric's ability to lighten skin and reduce pigmentation. 

 

III. Anti-Inflamatory Agents 
Anti-inflammatory transdermal patches are designed to deliver anti-inflammatory agents through the 

skin directly to inflamed areas. These patches are a popular option for managing conditions like arthritis, muscle 

strains, joint pain, and skin inflammation. 

 

Eucalyptus: 

Eucalyptus is derived from fresh leaves of Eucalyptus globulus belonging to the family Myrtaceae. 

 

Phytoconstituents: 
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Method of Preparation: 

• In a 250 ml conical flask with 100 ml of methanol, 5 g of eudragit was added to create the patch formulation 

solution. 

• After sealing the flask, the solution was agitated for 30 minutes at 500 rpm using a magnetic stirrer. 

• Relevant plasticizer and enhancers were added and thoroughly mixed for 30 minutes after that. 

• To achieve a homogeneous dispersion, 2480 mg SS and 620 mg KF were added and agitated for 30 minutes. 

• For every 1.5 cm2 patch, the previously stated volumes of SS and KF added to 100 milliliters of solvent yield 

6 mg of SS and 1.5 mg of KF. 

• To release confined particles, the matrix dispersion was sonicated for five minutes. 

 

Applications: 

• Eucalyptus oil has analgesic and anti-inflammatory properties. 

• Eucalyptus can help relieve symptoms of respiratory conditions like congestion and sinusitis. 

• Patches can target areas of inflammation, making them useful for conditions such as arthritis. 

• Eucalyptus oil has antimicrobial effects, and patches can be used for minor wounds or skin infections to promote 

healing and prevent infection. 

• The aroma of eucalyptus is known for its calming effects, and patches can provide a soothing scent to help 

reduce stress and anxiety. 

 

Cinnamon: 

Cinnamon is derived from the inner bark of trees of Cinnamomum zeylanicum and Cinnamomum cassia 

belonging to family Lauraceae. 

 

Phytoconstituents: 

 
 

Method of Preparation: 

• To extract bioactive Cinnamon bark was air-dried in the shade to ensure consistent weight. 

• The dried bark was ground into a rough powder. 

• 50 grams of the ground cinnamon bark was used for extraction. 

• Solvents used are Chloroform, Butanol, Methanol, Ethanol, Aqueous (water). 

• Serial Extraction Method Each solvent was used sequentially in the Soxhlet apparatus 

• The extraction was conducted for each solvent until the solvent in the siphon tube became clear, indicating that 

no more compounds were being extracted 

• The extracts were filtered using a funnel and Whatman No. 1 filter paper to remove solid residue 

• The combined extracts were concentrated using a rotary evaporator at reduced pressure (40°C) to remove the 

solvents. 

• The concentrated extracts were stored at 4°C for further analysis. The different extracts will be analyzed for 

their bio-enhancing activities, with the hypothesis that certain solvents will extract specific bioactive 

compounds from the cinnamon bark, enhancing its therapeutic potential. 

 

Applications: 

• Cinnamon has anti-inflammatory properties that may help alleviate pain from conditions like arthritis when 

delivered through a patch. 

• The antimicrobial properties of cinnamon can be useful for treating minor skin infections or promoting wound 

healing. 

• Cinnamon is known for its potential to help regulate blood sugar levels. 



Exploring The Insights And Innovations Of Herbal Transdermal Patches: A Comprehensive Review 

DOI: 10.9790/0853-2403036475                     www.iosrjournals.org                                       71 | Page 

• Patches may support weight loss efforts by enhancing metabolism and promoting fat oxidation . 

• Cinnamon can improve blood circulation, which may benefit skin health, making patches useful for conditions 

like acne. 

 

IV. Antiemetics 
Antiemetic transdermal patches are designed to prevent nausea and vomiting by delivering antiemetic 

agents through the skin. These patches are commonly used for conditions where nausea is a concern, such as 

motion sickness, morning sickness in pregnancy, and side effects from chemotherapy or post-surgical recovery. 

 

Khardal: 

Khardal is obtained from the dried roots of plant Picrorhiza Kurroa Royle belongs to family is 

Brassicaceae. 

 

Phyto constituents: 

 
 

Method of preparation: 

• First 4% solution of water and ethanol mixture (1:1 ratio) was prepared and 4% lactic acid solution was 

prepared. 

• 5ml of solution taken and temperature is maintained at 37°C in hot plate. 

• Now 125mg of chitosan added slowly and dissolved using magnetic stirrer 

• After complete dissolution chitosan and add 1ml of PEG-400 added and 1ml of distilled water and stirred well 

until thick uniform solution formed. 

• Solution poured into mould and left overnight drying at room temperature. 

• After drying, two patches of same sizes were obtained. 

 

Applications: 

• Khardal transdermal patches can be used for treating various skin diseases. 

• Patches used for treating of joint diseases and vitiligo. 

• Extracts from Khadra patches can help treat mal seizures. 

• It can suppress the arthritic changes in humans. 

• Khardal can show acetylcholinesterase inhibitory activity. 

 

Ginger: 

Ginger is obtained from rhizomes of Zingiber officinale and belongs to the family Zingiberaceae. 

 

Phytoconstituents: 

 



Exploring The Insights And Innovations Of Herbal Transdermal Patches: A Comprehensive Review 

DOI: 10.9790/0853-2403036475                     www.iosrjournals.org                                       72 | Page 

Method of preparation: 

• Collect the ginger extract: Ginger extract can be collected using the maceration method. 

• Now add the polymers, plasticizers and penetration enhancers and it is combined with ginger extract. 

• Now pour and dry the mixture is poured into mold and dried in an oven. 

• The dried patch is cut into smaller pieces and stored in a desiccator. 

 

Applications: 

• Zingiber is used to treat the nausea and vomiting. 

• Zingiber may help relieve menstrual pain. 

• It acts as the antimicrobial activity. 

• Zingiber also used to treat the colds, flu, arthritis. 

• It is also treats the or treating of inflammatory diseases. 

 

V. Anti -Diabetic Agents 
Hibiscus: 

Hibiscus is obtained from Hibiscus rosa –sinensis and belongs to the family is the Malvaceae. 

 

Phytoconstituents: 

 
 

Method of preparation: 

• Weigh quantity of polymer was dissolved in quantity of water and heated on water bath. 

• Amount of extract was added to mixture and stirred well until homogenous. mixture was formed. 

• The amount of permeation enhancers and glycerin were added. 

• Resultant mixture was poured into petri dish and air dried at room temperature for 24hrs. 

• Patches were peeled off from the petri dish with help of knife and kept in desiccator. 

 

Applications: 

• It is used to remove the any dirt, oils and clear the skin. 

• It can reduce the hypertension in our body. 

• Hibiscus can help to manage the diabetes and lowers blood sugar levels. 

• It acts like antibiotics and also antioxidant. 

• It improves lipids by reducing bad cholesterol levels in our body. 

 

Berberin: 

Berberin is a yellowish alkaloid found in roots, rhizomes, barks, stems of plant meadow rue (Thalictrum) and 

belongs to family is Berberidaceae. 

 

Phytoconstituents: 
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Method of preparation: 

• The method was done by the matrix diffusion method. 

• Drug and plasticizer are dissolved as a mixture. 

• Mixture is dissolved in chloroform and methanol. 

• Before pouring patch in dish it should be cleaned and dry. 

• The solution is poured into the petri dish with backing membrane. 

• It should be dried it in a hot air oven. 

 

Applications: 

• Berberine may help strengthen the heartbeat. 

• It is having the inflammatory properties. 

• Berberine have neuroprotective and antidepressive properties. 

• It may have the lower LDL and testosterone levels. 

• Berberine may prevent the growth of ovarian cancer cells. 

 

Innovations in Herbal Transdermal Patches 

Herbal transdermal patches have gained significant attention as an innovative drug delivery system, 

offering sustained release of bioactive compounds through the skin. These patches provide several advantages 

over oral and injectable routes, including improved patient compliance, avoidance of first-pass metabolism, and 

reduced gastrointestinal side effects. This article explores recent innovations in herbal transdermal patches, 

focusing on formulation strategies, technological advancements, and future perspectives42. 

 

1. Key Innovations in Herbal Transdermal Patch Technology 

Advanced Formulation Techniques 

Recent advancements in formulation techniques have enhanced the efficiency of herbal transdermal 

patches. Some of the most notable innovations include: 

• Microneedle-Assisted Delivery: Incorporation of biodegradable microneedles facilitates deeper skin 

penetration, improving drug absorption. 

• Nanotechnology-Based Formulations: Nanoparticles, liposomes, and ethosomes enhance the permeability 

and stability of herbal extracts in transdermal patches. 

• Hydrogel and Hydrocolloid Systems: These formulations provide controlled drug release and maintain skin 

hydration, improving the therapeutic effect. 

 

 
Fig 5. The microneedle-based patch: (A) solid; (B) hollow; (C) coated; (D) dissolving. 

 

Permeation Enhancers for Enhanced Drug Absorption 

To overcome the natural barrier of the skin, researchers have explored the use of natural and synthetic 

permeation enhancers such as: 

• Essential oils (e.g., eucalyptus, peppermint) 

• Surfactants (e.g., lecithin, sodium lauryl sulfate) 

• Natural bioenhancers like piperine and quercetin 

 

Biodegradable and Eco-Friendly Polymers 

The integration of biodegradable polymers like chitosan, gelatin, and alginate has improved the 

sustainability and safety of herbal patches. These materials offer controlled drug release while being 

environmentally friendly. 
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Smart and Responsive Patches 

The development of temperature-sensitive, PH-sensitive, and moisture-responsive transdermal patches 

has enabled controlled drug release based on physiological conditions. Some patches incorporate biosensors to 

monitor drug levels and adjust release accordingly. 

 

2. Applications of Herbal Transdermal Patches 

Herbal transdermal patches are being extensively researched for various therapeutic applications, including43: 

• Pain Management: Herbal patches containing menthol, camphor, or capsaicin provide localized pain relief. 

• Wound Healing: Aloe vera, turmeric, and neem-based patches promote wound healing and skin regeneration. 

• Hormonal Therapy: Phytoestrogen-based patches help manage menopausal symptoms. 

• Anti-Inflammatory and Antioxidant Therapy: Herbal extracts like curcumin and green tea polyphenols 

provide anti-inflammatory benefits44. 

 

3. Challenges and Future Prospects 

• Despite significant advancements, herbal transdermal patches face challenges such as: 

• Limited permeability of large herbal molecules 

• Potential skin irritation and allergic reactions 

• Standardization and regulatory approval hurdles 

Future research should focus on optimizing formulation techniques, improving bioavailability, and 

ensuring compliance with regulatory guidelines to enhance the commercialization of herbal transdermal patches. 

Innovations in herbal transdermal patches have opened new possibilities in drug delivery, offering a non-

invasive, effective, and patient-friendly approach to herbal medicine. With ongoing advancements in 

nanotechnology, smart polymers, and biosensor integration, herbal transdermal patches hold immense potential 

for revolutionizing healthcare and alternative medicine. 

 

VI. Conclusion 
Herbal transdermal patches represent a significant advancement in drug delivery systems, offering a non-

invasive, sustained, and controlled release of bioactive compounds. Their ability to bypass first-pass metabolism 

and minimize systemic side effects makes them a promising alternative to conventional oral and injectable 

formulations. This review has highlighted the key formulation strategies, mechanisms of action, and recent 

innovations that have enhanced the efficacy of herbal transdermal patches. 

The incorporation of nanotechnology, biodegradable polymers, and smart delivery systems has improved 

drug permeability, stability, and therapeutic outcomes. Additionally, the use of natural permeation enhancers and 

hydrogel-based formulations has further optimized drug absorption and patient compliance. Despite these 

advancements, challenges such as limited skin permeability, potential irritation, and regulatory hurdles remain 

key concerns that must be addressed for widespread adoption. 

Future research should focus on improving drug bioavailability, exploring novel polymeric matrices, and 

conducting extensive clinical studies to validate the safety and efficacy of herbal transdermal patches. 

Standardization of herbal extracts and compliance with regulatory guidelines will be crucial for their commercial 

success. 

Overall, the continuous innovation in herbal transdermal patch technology holds immense potential for 

revolutionizing herbal medicine and providing a convenient, effective, and sustainable approach to drug delivery. 

With further advancements and research, these patches could become a mainstream therapeutic option for various 

medical applications. 
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