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Background:  

Transdermal drug delivery system (TDDS) was designed for the sustain release of 

content and for improving bioavilability of drug which improves patient compliance. 

There are  various types of transdermal patches in which matrix dispersion type systems 

disperse the drug in the solvent along with the polymers and solvent is allowed to 

evaporate forming a homogeneous drug‑polymer matrix. To design and formulate 

TDDS of topiramate (TPM) and to evaluate their extended release in vitro and ex vivo 

was the main objective of present study. 

Materials and Methods:  

The Trandermal patches of topiramate (TPM) prepared by solvent casting method using 

a combination of ethylcellulose, polyvinylpyrolidone (PVP), eudragit L 100, calcium 

monophosphide (CAP), carbopol in various ratios using polyethylene glycol (PG) as a 

plasticizers and oleic acid, Tween 80 as a permeation enhancers were studied. 

Results:  

The physicochemical compatibility of the drug and the polymers was studied by Fourier 

transform infrared spectroscopy. The results obtained showed no physical‑chemical 

incompatibility between the drug and the polymers. The patches were further subjected 

to various physical evaluations along with the exvivo permeation studies using pig ear 

skin. 

Conclusions:  

On the basis of results obtained from the physical evaluation and ex vivo studies the 

patches containing the polymers, that is, Eudragit L 100 and polyvinylpyrrolidone, with 

oleic acid as the penetration enhancer were considered as the best formulations for the 

transdermal delivery of TPM. 
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INTRODUCTION 

The trandermal drug delivery system (TDDS) is 

widely used drug delivery system, and transdermal 

patches are made to treat various diseases.[1] 

TDDS are extended released dosage form which 

offer a consistent drug concentration 

systematically and also avoid first pass 

metabolism.[2] They can even avoid drug and low 

absorption problem associated with 

gastrointestinal tract.[3] The Transderm-Scop was 

first transdermal drug delivery system (TDDS) 

developed in 1980. Which containing scopolamine 

drug to treat motion sickness.[4] The trandermal 

device is a Membrane-Moderated system. In this 

system the membrsne is microporous 

polypropylene film.[5] The drug reservoir is a 

solution of the drug in a mixture of 

polyisobutylene and mineral oil.[6]  Topiramate 

(TPM) is a sulfa-derivative monosaccharide which 

has several mechanisms of action, such as 

blockage of voltage-gated sodium channel, 

hyperpolarization of potassium currents, 

enhancement of postsynaptic gamma-

aminobutyric acid receptor activity, suppression of 

the α-amino-3-hydroxy-5-methyl-4-

isoxazolepropionic acid (AMPA) / kainite 

receptor.[7] Originally, the recognition of 

topiramate (TPM) emerged from its 

anticonvulsant residences. In 1996, it was 

approved by the Food and Drug Administration 

(FDA) for the treatment of epilepsy and was erect 

expected pursuasive when used as a monotherapy 

for tonic-clonic and incomplete seizures 

accompanying or outside inference. Also, as an 

secondary drug, it was productive in controlling 

seizures guide Lennox-Gastaut disease.[8] 

 ADVANTAGES : 

• The drugs by passes pre-systemic and hepatic 

metabolism, therefore increases 

bioavailability.  

• Reduced dose frequency and thus improves 

patient compliance. 

• Eliminate the risks and inconveniences of IV 

therapy. 

• Easy termination of drug therapy, by removal 

of patches. 

• By avoiding the peaks and troughs in systemic 

drug levels associated with conventional 

delivery,it enhanced the therapeutic 

efficiency. 

• Self application is possible. 

• Avoid GIT absorption problem for drug . 

• Maintains therapeutic level for 1 to 7 days.  

DISADVANTAGES : 

• This medication requires a high blood level , 

which makes it impossible to deliver and may 

even irritate or sensitize the skin.  

• The adhesives could be irritating to wear and 

might not stick to all types of skin .  

• Another significant obstacle to the products 

widespread acceptance is its high cost . 

• Daily dose of more than 10 mg is not possible  

• May not be economical . 

PHYSIOLOGY OF THE SKIN :  

The skin on an average adult has a surface area of 

around 2 m2 and receives approximately 1/3 of the 

blood that circulates throughout the body.[9] The 

epidermis, the topmost layer of skin, is made up of 

highly cornified (dead) cells embedded in a 

continuous matrix of lipid membranous 

sheets.[10] It comprises four morphologically 

distinct regions: the basal layer, spiny layer, 

stratum granulosum, and highest stratum corneum 

(Figure 1).[11] Ceramides, cholesterol, and free 

fatty acids make up the distinct composition of 

these extracellular membranes. Every square 

centimeter of human skin is known to contain 

between 200 and 250 sweat ducts and 10 to 70 hair 

follicles on average. Skin is the most readily 

accessible organ of the human body.[12]  When 

drug are applied on the skin surface, there are 

several routes through which drug can  penetration 

into and through the skin. Drug can enter the body 
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through the appendages (tranappendageal) or the 

stratum corneum (transepidermal). There are two 

distinct pathways for penetration into the stratum 

corneum: (i) a transcellular pathway that alternates 

between penetration via the lipid lamellae and 

corneocytes, and (ii) an intercellular pathway that 

follows the tortuous pathway along the lipid 

lamellae.[13]  

Figure.1 : Physiology of the skin 

BASIC COMPONENTS OF TRANSDERMAL 

DRUG DELIVERY SYSTEM : 

The Transdermal device has following 

components : 

Drug 

Polymer matrix 

Permeation enhancers 

Other excipients  

MATERIALS AND METHODS : 

The transdermal patches of TPM (topiramate) 

prepared by solvent casting method  using a 

combination of ethylcellulose , 

PVP(polyvinylpyrrolidone ) , eudragit L 100 , 

CAP (calcium monophosphide) , carbopol  in 

various ratios using PG (polyethylene glycol) as a 

plasticizers and oleic acid , Tween 80 as a 

permeation enhancer.[14] In order to create a 

smooth , uniform , and transparent backing 

membrane , weighed amounts of polyvinyl alcohol 

( 25 % w/v ) were added to the necessary volume 

of warm distill  water. The mixture was than 

continuously  stirred and heated intermittently at 

60 o C for a few seconds. The mixture was than 

poured into glass molds that has previously had the 

open ends covered with aluminium  foil. The 

molds were than dried at 60 o C for six hours.[15] 

PREFORMULATION STUDIES :  

Preformulation experiments were conducted to 

determine the physicochemical properties of a 

drug (TPM) and its compatibility with various 

excipients prior to forming the drug component 

into a transdermal patch (dosage form). The drugs 

compatibility with various excipients was 

investigated using FTIR spectroscopy (shimadzu 

1800).[16] 

CONDITIONS IN WHICH TRANSDERMAL 

PATCHES ARE USED : 

• When the patient is asking an alternate drug 

delivery stratergy  because to unpleasant side 

effects ( such as constipation) and their 

inability to swallow oral medication 

(dysphagia). 

• Where effective administration could  

potentially improve pain control. Patients with 

cognitive impairement  or  those unable to 

self-medicate with their analgesia for various 

reasons may find this helpful. 
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• Transdermal drugs are medications used in 

managing and treating various conditions , 

including  hypertension , motion sickness and 

migraines.[17][18][19] 

CONDITIONS IN WHICH TRANSDERMAL 

ARE NOT USED : 

• Acute pain must be treated  , chronic pain 

cannot be treated. 

• Where quick dose titration is necessary. 

• If the dose needs are 30 mg or less every 24 

hours.[20][21][22]  

PRELIMINARY SCREENING : 

Evaluation of transdermal patches 

To evaluate the impact of different polymer 

combinations, a preliminary screening was 

conducted on all the prepared formulations.[23] 

Folding endurance  

A precisely measured (2 cm × 2 cm) strip was cut, 

then folded repeatedly at the same location until it 

broke. The value of the folding endurance was 

determined by counting the number of times the 

film was folded at the same location without 

breaking.[24] 

Tensile strength  

The patch's tensile strength was assessed by the 

utilization of a tensiometer. There are two load cell 

grips in it. The upper one was adjustable while the 

lower one was fixed. 2 cm × 2 cm film strips were 

positioned in between these cell grips, and force 

was applied progressively until the film snapped. 

The dial reading in kg was used to determine the 

tensile strength directly.[25] 

Percentage elongation break test 

The length shortly before the break point was 

noted in order to calculate the percentage 

elongation break, which was then calculated using 

the formula below.[26] 

Elongation percentage = [(L1-L2)/L2] × 100 

Where, L1: Final length of each strip  

            L2: The initial length of each strip 

Thickness 

The thickness of transdermal film was measured 

using micrometer screw gauge from three different 

points. The average and the standard deviation 

(SD) of the three readings were recorded.[27] 

Drug content 

A specified area of patch (2 cm × 2 cm) was 

dissolved in 100 mL methanol and shaken 

continuosly for 24 Hr. Then the whole solution 

was ultrasonicated for 15 min. After filtration, the 

drug was estimated spectrophotometrically at 

wavelength of 281 nm and determined the drug 

content.[28] 

Percentage moisture content 

The prepared film were weighed individually and 

kept in a desiccators containing fused calcium 

chloride at room temperature for 24 Hr. After 24Hr 

, the films were reweighed and determined the 

percentage moisture content from the below 

mentioned formula.[29] 

%W  = [A-B/B] × 100 

Where, %W = Percentage of moisture in the 

sample,  

A     = Weight of wet sample (grams), and  

B     = Weight of dry sample (grams) 

 

RESULT : 

Transdermal patches of TPM were prepared by 

matrix type solvent casting method to achieve a 

controlled release, improved bioavailability of the 

therapeutic drug and to reduce the toxicity. This is 

the first report on transdermal drug delivery of 

TPM and found to be effective compared to 

previously reported dosage forms of TPM. 

CONCLUSION : 

The Transdermal patches of topiramate (TPM) 

prepared by solvent casting method using a 

combination of ethylcellulose, PVP, eudragit L 

100, CAP, carbopol in different ratios using PG as 

plasticizers and oleic acid, Tween 80 as a 

permeation enhancers were studied. Good 

physicochemical properties such as thickness, 

weight variations, drug content, and folding 
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endurance showed by all formulation. The in vitro 

release data showed that the type and 

concentration of the polymer affect the drug 

release from the patch. From this data, optimized 

formulations were screened. Effect of penetration 

enhancers such as oleic acid and Tween 80 have 

been checked for optimized formulation using ex 

vivo permeation studies. This studies indicated 

that when compared with formulation without 

permeation enhancers the drug diffused from 

formulations with permeation enhancers was 

increased. Moreover, the formulations F30 

(HPMC: PVP ; 2 : 0.75), F31 (HPMC : Eudragit ; 

2:1 ) with oleic acid as permeation enhancer shows 

optimum permeation. The above formulations 

gave a maximum drug permeation of 88%, 85%, 

respectively over 12 Hr. This two formulations 

were considered as a best formulation among the 

prepared patches. The results of this study showed 

that delivering TPM topically in the form of a 

transdermal patch can solve the issues with the oral 

formulation for pediatric patients with epilepsy.  
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