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Abstract   

Transdermal patches deliver the drug through the skin in a controlled and 

predetermined manner in order to increase the therapeutic efficacy of drug 

and reduces side effect of drug. Triptan that has a favourable tolerability 

profile and patients have reported greater satisfaction are used in form of 

patches.  

It delivers the drug via skin portal to systemic circulation at a predetermined 

rate over a prolonged period with a specific amount of dose.  

 

Migraine  

 Migraines are common health problem. Migraine can affect quality of life and 

reduce productivity at social life and in workplace. These are often treatable 

with medications (1).  

Migraines are extraordinarily common, chronic intermittently, disabling and 

usually inherited neurovascular disorder (2).   

Migraine patients experienced periods of temporarily disability that affect 

their work and leisure activities and thus productivity and quality of life (2).  
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Migraines are more common in females than males. Most of females 

experience migraines related to the hormonal changes of menstruation, oral 

contraceptives, pregnancy (1).  

It affects females approximately 3-22% and males of 1-16%. Results based 

on US population suggest that migraine affects women approximately 18.2% 

and men 6.5%. Migraine considered as a burden on the sufferer, friends, 

family and society in accordance to economic cost and quality of life (3).  

The preventive medications that are used to diminish the incidence or 

harshness of migraine attacks include antiepileptics, antidepressants and beta 

blockers. On the other hand, drug categories including triptans, 

corticosteroids, NSAIDs and analgesics are indicated in acute migraine 

attacks (4)   

  

Fig.1. symptoms of migraine   
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Migraine characteristics includes: (1)  

  

• Pain typically on one side of the head   

• Nausea or vomiting   

• Sensitivity to light and sound  

• Visual disturbance   

• Exertion worsens the headache  

  

Common headache triggers include: (1)  

  

• Bright light   

• Low blood sugar  

• Weather changes  

• Stress and strong emotions  

• Chemicals, perfumes and smoke odours  

   

Anti-migraine drugs: (5)  

  

➢ Triptans:  

• Sumatriptan   

• Almnotriptan  

• Rizatriptan  

• Eletriptan  

• Frovatriptan  

• Naratriptan  

• Zolmitriptan  

  

➢ NSAID:  

• Aspirin  

• Naproxen • Ibuprofen  
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 Ergotamine  

  

 Calcium channel blockers:  

• Verapamil  

  

➢ Beta blockers:  

• Propranolol  

• Timolol  

• Metoprolol  

  

  Patches:   
A transdermal patch is a medicated adhesive patch that is placed on the skin 

to deliver a specific dose of medication through the skin and into the 

bloodstream. Often, this promotes healing to an injured area of the body (6).  

Its ingredient either passively diffuse from, or are actively transported from, 

some portion of the patch. Depending upon the patch, the ingredients are 

either delivered to the outer surface of the body or into the body (7).  

Patch provides a controlled release of the 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 

(7).  

This method of drug delivery has the most potential than other routes of 

administration because it avoids problems like gastric irritation, metabolic 

variation and due to the presence of food certain food-drug interactions may 

happen (3).  

A wide variety of pharmaceuticals are now available in transdermal patch 

form including migraine condition (6).  

Transdermal patches deliver the medicament through the skin in a controlled 

and predetermined manner in order to increase the therapeutic efficacy of drug 

and reduced side effect of drug (3).   
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It delivers the drug via skin portal to systemic circulation at a predetermined 

rate over a prolonged period with a specific amount of dose (3).  

Success of a transdermal patch depends on a variety of biological, 

physiological, biochemical and biophysical factors. It depends on the 

composition, integrity and thickness of the stratum corneum (3).  

The structure and size of the molecule are indicators of diffusivity. It depends 

on the permeability of the membrane in the transdermal drug delivery system, 

state of skin hydration pH and other physiochemical drug properties (3).  

Due to excellent accessibility, the absence of a first pass effect, excellent 

blood supply, safety and patient compliance, patches therapy has become 

popular (4).  

The patch is fabricated by solvent casting method. The casting solvents and 

plasticizers used are ethanol and propylene glycol respectively. The polymers 

used were HPMC, PVP and EC (2).  

Transdermal patches deliver the medicament through the skin in a controlled 

and predetermined manner in order to increase the therapeutic efficacy of drug 

and reduced side effect of drug (4).   

  

It delivers the drug via skin portal to systemic circulation at a predetermined 

rate over a prolonged period with a specific amount of dose (4).   

Success of a transdermal patch depends on a variety of biological, 

physiological, biochemical and biophysical factors. It depends on the 

composition, integrity and thickness of the stratum corneum (4).  

The structure and size of the molecule are indicators of diffusivity. It depends 

on the permeability of the membrane in the transdermal drug delivery system, 

state of skin hydration pH and other physiochemical drug properties (4).  

It has certain limitations like slow penetration rates, lack of dosage flexibility 

and use of low dosage drugs are restricted. Its main advantage is that it avoids 

first-pass metabolism (3).  
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In general, drug transport through any membrane is regulated by the nature of 

the drug molecules and the underlying physiology of the biological barriers. 

Figure 2 illustrates the quantity of rizatriptan transported across the rabbit 

buccal mucosa from films.  

  

 

Fig.2. amount of drug penetration (ug/cm2) through mucosal membrane per hour (h).  

Triptans:   

These drugs work like a brain chemical called serotonin. It helps quite down 

overactive pain nerves. In other words, triptans reverse the changes your brain 

that caused your migraine (8).  

Triptans like sumatriptan, rizatriptan are now used through patches dosage 

forms to treat migraine (1).  

Their mechanisms of action mediated through the activation of 5-HT1B 

include cranial vasoconstriction, the inhibition of calcitonin generelated 

peptide release and antinociceptive modulation (4).   

  

e.g. Sumatriptan, Rizatriptan, Eletriptans,etc.  
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Sumatriptan:  

  

Sumariptan delivered in an electric patch form applied to the skin was 

approved by the Federal Drug Administration (FDA) in 2013 for the acute 

treatment of migraine (9).  

Sumatriptan was the first drug in the medication class of triptans to be 

aapproved for the treatment of migraine.  

It is especially suited to those migraineurs who have ongoing nausea 

accompanying their headaches, those for whom a pill will not work, and those 

with a need for a non-oral medication to bypass the gut (9).   

The sumatriptan patch consists of a single-use patch that comes in a foil 

packet. After tabs are pulled to expose a small well of sumatriptan and another 

well of salt solution, these areas are each rubbed to release the two compounds 

(9).  

 The patch is placed on the upper arm or thigh, in an area where there are no 

tattoos or skin irritation. A tiny battery embedded in the patch is then turned 

on by pushing a button. A red light comes on, indicating the patch is activated 

(9).  

  

The patch must be turned on within 15 minutes of putting it together. The 

patch remains functioning and in place for 4 hours.   

  

A microprocessor adjusts to the skin, allowing continuous delivery of 

sumatriptan in a controlled dose. A very mild electrical current drives 

sumatriptan through the skin's surface continuously, delivering a total dose of 
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6.5 mg. This electric patch is referred to as an “iontophoretic patch.” Up to 

two patches may be used in 1 day (9).  

  

Mechanism of action:  

  Sumatriptan binds with high affinity to human cloned 5-HT1B/1D receptors. 

Sumatriptan presumably exerts its therapeutic effects in the treatment of 

migraine headache by binding to 5-HT1B/1D receptors located on intracranial 

blood vessels and sensory nerves of the trigeminal system (10).  

Current theories proposed to explain the etiology of migraine headache 

suggest that symptoms are due to local cranial vasodilatation and/or to the 

release of sensory neuropeptides through nerve endings in the trigeminal 

system (10).   

The therapeutic activity of sumatriptan for the treatment of migraine 

headaches is thought to be due to the agonist effects at the 5-HT1B/1D 

receptors on intracranial blood vessels and sensory nerves of the trigeminal 

system, which result in cranial vessel constriction and inhibition of pro-

inflammatory neuropeptide release (10).  

 Pharmacodynamics:  

  

Blood Pressure: Significant elevation in blood pressure, including 

hypertensive crisis, has been reported in patients treated with sumatriptan, 

with and without a history of hypertension.   

Heart Rate : significant change in heart rate (10).  
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Fig.3. CHARACTTERISTICS OF MIGRAINE 

Pharmacokinetics:  

  

Half-life of sumatriptan is 3.1 hr. The apparent the volume of distribution of 

sumatriptan is 2.4 L/kg. The effect sumatriptan on protein binding of other 

drugs has not been evaluated (10).   

Sumatriptan is metabolized by MAO (Mono Amine Oxidase) its metabolites 

like indole acetic acid (IAA) or IAA glucuronide are excreted through urine 

(3).   
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Sumatriptan 

 

 Indole Acetic Acid IAA glucuronode excreted through urine 
(IAA) 

      
Fig.4. Metabolism of sumatriptan. 

  

Side effects: (8)  

  

• Dizziness  

• Dry mouth   

• Muscle weakness  

• Feeling sleepy   

• Heavy face, arms and chest  

• Allergic contact dermatitis (ACD)  

E.g. Itching, redness, irritations of skin  

• Warmth or tenderness of skin   

• Raynaud’s syndrome   

• Peripheral vascular ischemia   

• Serotonin syndrome  

  

  

  

  

Metabolised by 
Mono Amine Oxidase 

( MAO ) 
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Precautions: (8)  

  

• It can narrow your arteries, if you have risk of :  

• High blood pressure   

• High cholesterol  

• Chest pain  

• Liver problem  

• Diabetes  

• Magnetic resonance imaging procedure (MRI) : this patch contains 

metal parts and must be removed before an MRI procedure.  

• Discontinue therapy if ACD is suspected   

• Drug interactions  

• Ergot containing drugs: these drugs have been reported to cause 

vasopastic reaction.  

• Mono amino oxidase inhibitors   

• Other 5 – HT1 agonist: because it can act by additive effect of vasopastic 

action.  

• Selective serotonin reuptake inhibitors (SSRIs)  

  

Rizatriptan:  

  

Rizatriptan is second generation triptan used as antimigraine agent. It is 

developed in patches forms due it’s to low oral bioavailability and extensive 

first pass metabolism (11).    

Transdermal patches deliver the drug through the skin in a controlled and 

predetermined manner in order to increase the therapeutic efficacy of drug 

(12). Rizatriptan a 2nd generation triptan that has a favourable tolerability 

profile and patients have reported greater satisfaction (11).  
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Mechanism of action:  

  

Rizatriptan is in a class of medications called selective serotonin receptor 

agonists. It works by narrowing blood vessels in the brain, stopping pain 

signals from being sent to the brain, and blocking the release of certain natural 

substances that cause pain, nausea, and other symptoms of migraine.  

     

Pharmacodynamics:  

  

The plasma drug concentration–time profiles obtained after a single buccal 

patch administration and an oral solution of rizatriptan are illustrated in Figure 

5.  

  

 

Rizatriptan plasma level was significantly high upon buccal patch application 

throughout the study period (up to 12 h) as compared to the oral solution. In 

both cases, the absorption was rapid, as evidenced by high plasma drug levels 

detected within 30 min (buccal, 49.82 ± 7.96 ng/mL; oral, 34.32 ± 6.76 

ng/mL), though statistically significant (4).  

The effect of the polymer composition (Propylene glycole and three HPMCs) 

on the release of rizatriptan (4).  
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Fig.5.Plasma drug concentration profiles of rizatriptan  
patch and oral solution. 

Plasma drug concentration of rizatripan buccal patch 
Plasma drug concentration of rizatripan oral soluion 
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 Pharmacokinetics:  
  

Rizatriptan generally undergoes extensive first pass metabolism in the liver, 

thus causing a reduced drug plasma level compared to the buccal patch route. 

On the other hand, the same Tmax value (1.5 h) was noticed in both the oral 

and buccal routes.  

  

Parameter  Buccal Patch  Control  

Tmax (h)  1.5  1.5  

Cmax (ng/mL)  169.43+/-28.67  83.85+/-17.35  

Fig.6. Pharmacokinetics parameters of rizatriptan buccal patches and control (oral 

solution of rizatriptan).   

  

Buccal patch administration exhibited an increased Cmax value  

(169.43 ± 28.67 ng/mL), which was approximately two-fold higher (p < 

0.0001) than its oral counterpart However, oral therapy of rizatriptan (4).  

 

Stability studies:  

  

Stability of a drug has been defined as the ability of a particular formulation, 

in a specific container, to remain within its physical, chemical therapeutic and 

toxicological specification. In a rational design and evaluation of dosage 

forms for drugs, stability of the active components must be major criteria in 

determining their acceptance or rejection. For pharmaceutical dosage form, it 

is necessary to determine the stability test of the dosage form (3).   

This will include storage at both normal and exaggerated temperature 

conditions; with the necessary extrapolations to ensure the product will over 

its designed shelf life, provided medication for absorption at the same rate as 

when originally formulated (3).  

ICH specifies the guidelines for testing the stability of new drugs products, as 

a technical required for the registration of pharmaceutical for human use. The 
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ICH guidelines have established that long term stability testing should be done 

at 25 °C at 60 % RH and stress testing should be done at 40 °C / 75 % RH for 

6 month (3).   

If considerable changes occur at these stress condition, then the formulation 

should be tested at an intermediate condition (30 °C / 75 % RH). They were 

then subjected to further evaluation studies and checked for any parameters.  

 

Limitations of use:  

  

• Safety and effectiveness of rizatriptan benzoate tablets have not been 

established for cluster headache (13).  

• Rizatriptan benzoate tablets should only be used where a clear diagnosis 

of migraine has been established (13).  

• Rizatriptan benzoate tablets are not indicated for use in the management 

of hemiplegic or basilar migraine  

  

  

Contraindications:  

  

• Ischemic coronary artery disease (angina pectoris, history of myocardial 

infarction, or documented silent ischemia), or other significant 

underlying cardiovascular disease (13).  

• History of stroke or transient ischemic attack.  

• Recent use (i.e., within 24 hours) of another 5-HT1 agonist, ergotamine-

containing medication, or ergot-type medication (such as 

dihydroergotamine or methysergide) (13).  

• Hypersensitivity to rizatriptan.  
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