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ABSTRACT:  
Novel herbal drug delivery system opens new 

wister‟s for delivery of herbal drugs at right place. 

At right concentration, for height right period of 

time. And also gives scientific angle to verify the 

standardization of herbal drug, several novel herbal 

delivery systems have been successfully developed 

in recent year like, liposomes, Phytosomes , solid 

liquid nanoparticles, ethosomes , micro emulsions 

and various other vesicular system. Transdermal 

drug delivery System (TDDS) also known as 

patches are dosage forms designed to deliver a 

therapeutically effective amount of drug across a 

patient Skin. This system is one the very effective 

ways of delivering drug to the body. These are 

topically administered medicaments. Transdermal 

patches are pharmaceutical preparation of varying 

Sizes, containing one or more active ingredient 

intended to be applied on the unbroken Skin. The 

present analysis emphases on the herbal approach 

in TDDS and eliminating the inconvenience caused 

in oral route of administration such as, unpleasant 

taste, odour, colour and side effects like gastric 

uncertainty. Transdermal drug delivery, offers 

Controlled release of the drug into the patient, it 

enables a steady blood level profile, resulting in 

reduced systemic Side effects and, sometimes, 

improved efficacy over other dosage forms. TDDS 

has abundant advantages more than usual. Drug 

delivery route. It involves penetration. 

Enhancement technique to improve bioavailability 

and increase the rang of drug for which topical and 

transdermal is the viable option To Improve Such 

character‟s transdermal drug delivery system 

(TDDS) was emerged which will improve the 

therapeutic efficacy and Safety the drug thereby 

reducing both the size and number of doses. 

Transdermal patch is an adhesive patch that has a 

Coating of medicine (drug) that is placed on the 

skin to deliver specific dose of the medicine (drug) 

into the bloodstream over the period of time with 

the view transdermal films incorporating herbal 

drug Components. This review article provides an 

overview of types of transdermal patches, method 

of preparation and its evaluation parameter. The 

objective and aim of the transdermal drug delivery 

system is topically administered drug in the form of 

patches that is delivering the drug in the body 

through the skin for systemic effect at a 

predetermined time period .The herbal drugs can be 

utilized in a better form with enhanced efficacy by 

incorporating them in modern dosage forms. This 

can be achieved by designing novel drug delivery 

systems for herbal constituents.   

Key-words-Transdermal, patches, Topical, Drug 

delivery. 

 

I. INTRODUCTION: 
Transdermal drug delivery systems 

(TDDS), also known as “patches,” are dosage 

forms designed to deliver a therapeutically 

effective amount of drug across a patient‟s skin. 

Several TDDS containing drugs such as clonidine, 

estradiol, fentanyl, nicotine, nitroglycerine, 

oxybutynin and scopolamine are available in the 

United States. In the Drug Quality Reporting 

System (DQRS), the United States Food and Dione 

(FDA) has received numerous reports of “adhesion 

lacking” for transdermal drug delivery systems. In 

the past few decades‟ considerable attention has 

been focused on the development of Novel drug 

delivery system (NDDS) for herbal drug. The novel 

carriers should ideally fulfil two prerequisites. 

Firstly, it should deliver the drug at a rate directed 

by the needs of the body over the period of 

treatment secondly, it should channel the active 

entity of herbal drag to the she of action. 

Conventional dosage forms including prolonged-

release dosage form are unable to meet none of 

these in Phytoformulation research, developing 

nano dosage Forms (polymeric nanoparticles and 

nanocapsules, liposomes, solid lipid nanoparticles. 

Phytosomes and nano emulsion etc.) have a 

number of advantages, for herbal drugs, Including 
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enhancement of solubility and bioavailability 

protection from toxicity enhancement. Of 

pharmacological activity, enhancement of stability 

Improving.Tissue macrophages distribution, 

Sustained delivery, protection from physical and 

chemical degradation, etc. Thus, the rans sized 

novel drug delivery system of herbal drugs have a 

potential Future For enhancing the activity and 

overcoming problems associated with plant 

medicines. Liposomes, which are biodegradable 

and essentially non-toxic vehicles, can encapsulate 

both hydrophilic and hydrophobic, material [1]. 

The application of novel approaches Can also 

Improve the efficacy of herbal cosmetic 

formulations on the human body [2].Herbal drugs 

are becoming more popular in the modern Variety 

world for their application to cure of diseases with 

less toxic effects and better therapeutic imitations 

effects However, Some of herbal extracts/plant 

actives like instability in highly acidic ph.  

metabolism etc. Has led to drug levels below 

therapeutic concentration in the blood resulting in 

less or no therapeutic effect. Incorporation of novel 

„drug delivery technology to herbal or plant actives 

minimizes the drug degradation‟ or presystemic 

metabolism and serious side effect by accumulation 

of drugs to the non targeted areas and improves the 

ease of administration in the paediatric and 

geriatric patients [3] .Herbs and herbal drugs have 

created interest among the people by its clinically 

proven effects in different health problem. Herbal 

drug therapy for skin disorders has been Utilized 

for many years. Even our biologically dose 

primitives, the apes, make herbal Selfmedication 

[4].Now „days about 74% of drugs are taken orally 

and are found not to be as valuable as most wanted. 

To advance such character‟s transdermal drug 

delivery System was emerged. With the creation of 

current time of pharmaceutical dosage forms, 

transdermal drug delivery system (TDDS) 

recognized itself as an important part of novel drug 

delivery systems Trans-dermal dosage forms, still a 

costly alternative to conventional formulations, are 

becoming popular because of their exclusive 

advantages. Improved bioavailability, controlled 

absorption, extra uniform plasma levels, painless 

and reduced side effects easy application and 

Flexibility of terminating drug administration by 

simply removing the patch to the skin are some of 

the potential advantages of transdermal drug 

delivery [5]. In the past few decades, considerable 

attention has been focused on the development of 

novel drug delivery system for herbal drags [6]. 

Drug delivery through the skin to achieve a 

systemic effect of a drug is commonly known as 

transdermal drug delivery and differs from usual 

topical drug delivery [7]. Herbal drugs are 

becoming more popular in the modern world for 

their application to cure variety of diseases with 

less toxic effects [8].Transdermal Drug Delivery 

system (TDDS) are. Defined ag self-contained 

discrete dosage forms which are also known as 

“patches” [9, 10]. TDDs does not involve passage 

through the gastro-intestinal tract; therefore, there 

is no less due to first- pass metabolism, and drugs 

can be delivered without interference Form PH, 

enzymes, and intestinal bacteria. In addition, TDDS 

can be used to control drug release according to 

usage restrictions, thereby Contributing to the high 

persistence of this method. Most Importantly , 

because TDDS is a non-invasive administration 

method and involves minimal pain and burden on 

the patient, drugs can be safely and conveniently 

administered to children of the elderly [11, 12]. A 

drug to be a model for Formulating as transdermal 

drug delivery should acquire several Physico-

chemical properties, such as short half-life, 

molecular size should be smaller in order for easy 

penetration small dose, minimum oral 

bioavailability, et [13]. Transdermal drug delivery 

system (TODS) are dosage Form designed to 

deliver a therapeutically effective dose of drug 

across a patient‟s skin [14, 15]. Transdermal drug 

delivery system (TDDS), also known as patches, 

are dosage forms designed to deliver a 

therapeutically effective amount of drug across a 

patient‟s skin. In order to deliver therapeutic agents 

through the human skin for systemic effect, the 

comprehensive. Morphological, biophysical and 

physicochemical properties of the skin „are to be 

Considered. Transdermal delivery provides a 

leading edge over injectable and oral routes by 

increasing patient compliance and avoiding first 

pass metabolism respectivel [16]. Transdermal drug 

delivery systems CTDDS) are defined as self-

contained, discrete dosage Forms which when 

applied to intact. Skin, deliver the drugs (6), 

through the skin, at a controlled rate to systemic 

circulation. The transdermal route of administration 

is recognized as one of the potential routes for the 

local and systemic delivery of drugs [17]. To solve 

this problem, various novel TDDs techniques have 

been intensively developed and have emerged as 

attractive administration methods. In addition, such 

development could represent a competitive 

advantage over other drag administration methods 

in terms of the delivered dose, cost-effectiveness, 

and therapeutic efficacy [18, 19]. Transdermal 
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delivery not only provides controlled, Constant 

administration of drugs, but also allows Continuous 

input of drugs with short biological 1. Half-lives 

and eliminates pulsed entry into systemic 

circulation, which often causes undesirable side 

effects [20]. The first transdermal system, 

Transdermal scope was approved by FDA in 1979 

for the prevention of nausea and vomiting 

associated with travel. Most transdermal patches 

are designed to release the active ingredient at a 

zero-order rate for a period of several hours to 

day‟s following application to the skin. This is 

especially advantageous for prophylactic therapy in 

chronic conditions [21].  

 

 

1.MECHANISM OF ACTION :  
A transdermal patch acts as principal carrier of a 

drug, where it holds it. At the point of 

administration, adhesive locks the patch to the skin. 

This allows the patch to stick to the surface and 

drug release can take place [22, 23].  
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2.Transdermal Drug Delivery of Herbal 

Products :  
  With the passing time, we have come 

across many deadly diseases and in order to 

manage and treat it, we have immensely developed 

synthetical drug, they are useful in curing the 

diseases however, they come with come with many 

side effects therefore, herbal approach is a safer 

mode of treatment comparatively [24]. The 

transdermal drug delivery system (TDDS) is an 

innovative drug delivery technique that overcomes 

the limits of conventional drug delivery systems. 

Our country has a treasure of Ayurvedic expertise, 

which has only recently been recognized and 

created. However, the device for drug delivery is 

used to give the herbal remedy to the affected 

patient is old and ineffective, resulting in the drug‟s 

potency being limited. As transdermal drug 

delivery technique is used in herbal medicine, it has 

the potential to improve the potency and reduce the 

side effects of a variety of herbal medicines and 

herbs [25]. To address the fact that about 90% of 

medications are taken through the mouth and do 

not exhibit adequate efficacy in comparison to their 

cost, the TDDS (transdermal drug delivery system) 

is used as an alternative. High bioavailability, 

controlled absorption, enhanced plasma level and 

half-life, painless, safe to use with minimal side 

effects, and the simplicity of ending drug 

administration by quickly withdrawing the patch 

from the skin are only a few of the possible 

benefits of transdermal drug delivery system [26-

27]. The utilization of herbal sources has boosted 

worldwide In current time, because of their 

excellent healing properties and almost zero side 

effects. However, formulating herbal drugs need 

some modification to deliver the right amount of 

API by sustained and controlled drug release.  The 

oral route has a variety of additional concerns, 

including an undesirable taste, odour, and colour. 

Taking pills causes a slew of additional issues, and 

as a result, complications arise during recovery. 

Patients may become disobedient at times. The 

medications in TDDS patches are continuously 

released, meaning they have an exact time of 

action, and the transdermal patch is a non-irritating 

and non-invasive procedure. For systematic drug 

administration, it is an appealing contrast to 

conservative approaches [28]. Transdermal drug 

delivery system is where a drug is delivered across 

the skin to have a systemic effect, as opposed to 

traditional topical drug delivery [29]. The detailed 

morphological, biophysical, and Physico-chemical 

Properties of the dermal layer must be addressed 

when delivering therapeutic agents across the 

human dermal layer for systemic effects. The 

transdermal drug delivery system has the most 

notable benefit over oral and injectable drug 

delivery in terms of preventing first-pass 

metabolism and increasing patient compliance [30]. 

Transdermal drug delivery systems are self-

contained, discrete dosage types that, when added 

to healthy skin, distribute the medication to 

systemic circulation at a regulated and controlled 

rate. Transdermal delivery not only allows for 

controlled, consistent drug administration, it also 

allows for continuous input of medications with 

limited biological half-lives and prevents pulsed 

entry into systemic circulation, which may result in 

unwanted side effects. As a result, different types of 

novel and innovative drug delivery systems 

appeared, such as transdermal drug delivery 

systems, controlled and predetermined release 

systems, and transmucosal delivery systems 

[31,32]. The following table no 1.0 include various 

herbal approach for the treatment of different 

disease by using some herbal medication.   

 

3. ANATOMY AND PHYSLOGY OF SKIN : 
Skin is the most extensive organ of the 

body covering under area of about 2m2 on in an 

average human adult. This multi-layered organ 

receives approximately one third of all blood 

circulating through the body. With thickness of 

only a millimeter, the skin separates the underlying 

blood circulation network from outside 

environment . 
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Skin composed of three main layers: 

1.Epidermis 

2.Dermis 

3.Hypodermis 

 

3.1.Epidermis 
It is the squamous, stratified, keratinized 

epithelial layer (20-200 µm thick). It can produce 

yellow and brown black pigment melanin which 

contributes color, and absorb UV light. 

Microscopic sections of the epidermis show two 

main parts: the Stratum Corneum (SC) and the 

stratum germinativum. The stratum corneum is the 

outer most Horney, very thin layer and consists of 

compacted flattened, dehydrated, keratinized cells 

in stratified layer. It can resist over 80% of skin 

permeability. It also consists of nearly non-

permeable cornified cells called corneocytes. 

Keratinized layer of skin is responsible for keeping 

water in the body and other harmful chemicals out 

which making skin natural barrier for infection . 

 

Stratum Lucidum is the additional thin layer of 

keratinized cells which are located beneath the 

stratum corneum, Mainly present on the palm of 

hand and on feet soles.  

 

Stratum Granulosum, is a layer where 

keratinization begins. In this layer, lamellar 

granules appear and merge with the cell membrane, 

and these cells release glycophospholipids into 

intercellular space that forms the main constitute of 

the water permeability barrier.  
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Stratum Spinosum, the spinous cell layer of the 

skin composed of keratinocytes with a 

characteristic “prickly appearance due to the 

presence of desmosomes, important structural 

filament called cytokeratin.  

Stratum Basaleis a continuous single layer 

consists of columnar epithelial cells also called 

basal layer or stratum germinativum. It consist of 

Melanocytes, Langerhan and Merked cells [33]. 

 

3.2.Dermis:  

It is composed of connective tissues connected 

tightly to epidermis by a basement membrane.  

It consists of hair follicles, sweat glands, 

sebaceous gland, lymphatic vessels, and blood 

vessels. The blood vessel in dermis provides 

nourishment and waste removal from its own cells. 

It is responsible for biochemical and biological 

degradation of material transported across lo. 

Beneath the dermis, the fibrous tissue opens out 

and merges with the fat-containing subcutaneous 

tissue [34]. 

 

 

 

3.3.Hypodermis: 
The hypodermis or subcutaneous fat tissue 

supports the dermis and epidermis. It serves as a fat 

storage area. This layer helps to regulate 

temperature, provides nutritional support and 

mechanically protection. It carries principal blood 

vessels and nerves to skin and may contain sensory 

pressure organs. For transdermal drug delivery, 

drug has to penetrate through all these three layers 

and reach into systemic circulation while in case of 

topical drug delivery only penetration through 

stratum corneum is essential and then retention of 

drug in skin layers is desired [35]. 

 

4.FACTORS AFFECTING TRANSDERMAL 

PERMEATION:   
 The factors that affect the permeability of the skin 

are classified into following three categories:   

A. Physicochemical properties of the penetrant 

molecule   

B. Physicochemical properties of the delivery 

system   

C. Physiological and pathological condition of the 

skin   
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• Physicochemical properties of the penetrant 

molecule:   

• Molecular size and shape 

• Partition co-efficient 

• PH condition 

• Ionization 

• Drug concentration 

 

Physicochemical properties of the drug delivery 

system:   

• The affinity of the vehicle for the drug 

molecules   

• Composition of drug delivery system   

• Enhancement of transdermal permeations  

 

Physiological and Pathological condition of the 

skin:    

• Skin age   

• Lipid film   

• Skin hydration   

• Skin temperature   

• Cutaneous drug metabolism   

• Species differences   

• Pathological injury to the skin   

• Blood flow   

• Skin metabolism :[36, 37].  

 

5.POLYMER MATRIX/DRUG RESERVOIR   
The polymers used for TDDS can be classified as:   

1. The Natural polymers: eg. cellulose 

derivatives, zein, gelatine,Starch and chitosan 

etc.   

2. Synthetic elastomers.   

eg. polybutadiene, hydrin rubber, Polyisobutylene, 

silicon rubber, nitrilbutylrubber etc.   

3. Synthetic polymers:   

eg. polyvinyl alcohol, Polyvinylchloride, 

polyethylene, polypropylene, epoxy.  polyacrylate, 

polyamide, polyurea, polyvinylpyrrolidone, 

polymethylmethacrylate, 

hydroxypropylcelluloseetc [38, 39].  
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6.METHOD OF PREPARATION   

6.1) METHOD OF PREPARING 

TRANSDERMAL PATCHES:   
Method of preparation of TDDS was summarized 

by modifying the earlier reported methods.  

The patches were prepared by solvent casting 

method. The polymer (for example PVP/HPMC) 

was taken in a beaker with a minimum quantity of 

the solvent. Then 2/3 of the solvent was  

mixed with the other polymers (for example PVA) 

and was added firstly with stirring at lower  

rpm and later at a higher speed. The plasticizer was 

added and homogeneously mixed and the drug was 

included with enduring agitation and the volume 

was made up. The films were cast  

onto a suitably designed and fabricated glass mould 

and then dried in oven at 40°C. The films were 

removed by using sharp blade by inserting along 

the edges of the film. The dried films were wrapped 

in butter paper and stored in a closed container 

away from light  [40].      

 

 
 

6.2) Asymmetric TPX membrane method:   
A prototype patch can be fabricated by a 

heat sealable polyester film (Type 1009, 3m) with a 
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concave of 1cm diameter used as the backing 

membrane. Drug sample is dispensed into the 

concave membrane, covered by a TPX (poly (4-

methyl-1-pentene)) asymmetric membrane, and 

sealed by an adhesive.   

 

6.3) Mercury substrate method:   
In this method drug is dissolved in 

polymer solution along with plasticizer. The above 

solution is to be stirred for 10-15 min to produce a 

homogeneous dispersion and poured in to a leveled 

mercury surface. Then the solution is covered with 

inverted funnel to control solvent evaporation [41].    

 

 
 

7. EVALUATION PARAMETERS 

7.1) Thickness of the patch   

 The thickness of the drug loaded patch is 

measured in different points using a digital 

micrometer and this determines the average 

thickness and standard deviation for the same to 

ensure the thickness of the prepared patch [42].  

 

7.2) 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 weighs [43].  

 

7.3) Moisture content   

The prepared films are weighed 

individually and kept in a desiccators containing 

calcium chloride at room temperature for 24 h. The 

films are weighed again after a specified interval 

until they show a constant weight. The percent 

moisture content is calculated using following 

formula.   

Moisture content initial weight – Final weight final 

weight x 100  

 

7.4) Percentage moisture uptake   

The weighed films are to be kept in a 

desiccator at room temperature for 24 hours 

containing saturated solution of potassium chloride 

in order to maintain 84% RH. After 24 hours the 

films are to be reweighed and determine the 

percentage moisture uptake from the below 

mentioned formula [44].  

Percentage moisture uptake[Final weight – initial 

weight/initial weight]100  

 

7.5) 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 [45].  

 

7.6) Formulation analysis   
Evaluating the physical and chemical properties of 

the formulation, such as PH viscosity. 

 

7.7) Stability studies 

Stability studies were conducted according 

to the international Conference on Harmonization 

(ICH) guidelines by storing the TDDS samples at 

40 plus/minus 0.5 deg C and (75 plus/minus 51% 

RH for 6 months. The samples were withdrawn at 

0, 30, 60, 90 and 180 days and analyzed suitably 

for the drug content [46].  

 

8.Future aspects : 
During the past decade several theories 

has been put forktard in addressing the 

combinations of chemicals and lontophoresis; 

chemicals and electroporation chemical and 

ultrasound: iontophoresis and ultrasound; 

electroporation and iontophoresis; and 

electroporation and ultrasound Two of the better-

known technologies. Significant skin 

IontophoresisTonotophoresis current permeation 

that can help achieve enhancement are and 

photospheres, sonophoresisi. Involves between two 

passing a direct electrical electrodes Surface. In 

various devices and TDDS,, drugs can be delivered 

through the skin to the systemic circulation, rugs 

are generally reliably and safely delivered through 

TODS and are safe and stable from biochemical 

modifications until they reach the target tissue. The 

TDDS technology is growing rapidly in the 

pharmaceutical field and has succeeded in 

capturing key valve in the market for biomedical 

applications as a formulation system that can 
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improve drug. Delivery through topical 

routes.Active transport methods using external 

devices has more extensively increase transport of 

transdermal delivery efficiency of drugs and 

macromolecules, in recent years. The scale of 

TODS in the domestic and overseas drug delivery 

system market has increased, as confirmed through 

increasing research studies, patents, and 

commercially available Products from many 

companies and research institutes. Advances in 

these TDDSS could provide the driving force for 

Controlling prevalence of disease & of 

cardiovascular and central nervous system, 

diabetes, neuromuscular diseases, genes diseases 

and infectious and localized infectious diseases, 

While spearheal spearheading advances in 

vaccination and Supporting patient preference for 

selfadministration of drugs for long-term treatment.  

 

II. CONCLUSION /DISCUSSION: 
This article provides information 

regarding the drug delivery process. Systems and 

an valuable transdermal it‟s evaluation The 

foregoing shows that TDDS have great use for 

active drug. Have potentials, being both 

hydrophobic able to and hydrophilic substance into 

promising Transdermal been used as deliverable 

drug delivery systems Safe drug delivery system 

devices. Patches prepare different methods these 

components Of the going patches OF TODS, 

TDDS, many on incorporate in the arm and 

effective Transdermal used to by using basic Due to 

large advantage new researches present newer 

drugs day to Via the system.   
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