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Antiepileptic drug development 
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Antiepileptic drug development 



Emerging AED 



What is Zonisamide ? 
 • Zonisamide is an antiseizure drug chemically 

classified as a sulfonamide and unrelated to 
other anti seizure agents.  

• The active ingredient is zonisamide, 1,2 
benzisoxazole-3-methanesulfonamide.  

• The chemical structure is 

 



 Zonisamide historical back ground 
 • Zonisamide  launched by Dainippon Pharmaceutical in 

1989 as Excegran in Japan. 
 

• It was marketed by Élan in the United States starting in 

2000 as Zonegran, before Élan transferred their 
interests in zonisamide toEisai  in 2004. Eisai also 
markets Zonegran in Asia (China, Taiwan, and fourteen 
others) and Europe (starting in Germany, the United 
Kingdom USA ,Australia). 

 



 



 



Zonisamide mode of action 
  

1. Blockage of voltage sensitive Na channels . 

2. Blockage of voltage dependent T-type calcium 
channels. 

3. Blockage of potassium evoked glutamate response. 

4. Reduction of glutamate–mediated synaptic 
excitation. 

5. Increase γ-amino butyric acid (GABA)  via  

- Increase release from the hippocampus and 

-  Decrease re-uptake by supress transporter enzyme 

 



Zonisamide mode of action 
 

 

Potential effect Potential mechanism of action 
 

Reduction in generalized tonic-clonic and 
Partial seizures 

Block of voltage-gated sodium channels 
 

Reduction in absence seizures Block of voltage-gated T-type calcium 
channels 

Increase in GABA-mediated inhibition of 
seizures 

Increase in extracellular GABA 

Reduction in seizure activity initiated by 
extracellular glutamate 

Reduction in extracellular glutamate 

Reduction in seizure activity and/or an 
increase in positive psychotropic effect 

Serotonergic interactions 
 

Reduction in seizure activity and/or an 
increase in positive psychotropic effect 

Dopaminergic interactions 

Neuroprotective effect Free radical scavenging 



value Parameter 

2-6 h T-max 

> 95 % Bioavailability 

40% Protein binding 

Renal Elimination 

63 h Elimination half –life T 1/2 

 
 
27 h 
38 h 
46 h 

Elimination half -life after concurrent 
administration  of other AED 
            -phenytoin 
            - phenobarbtal,CPZ 
            - Valproate 

Hepatic CYP3A4 Metabolism  

Zonisamide pharmakinetics 
 



   Clinical Studies 
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AE 
 
 

– Ataxia, dizziness 

– Mental slowing, Impaired concentration. 

– Hypohidrosis-heat stroke 

– Renal calculi 

– Weight loss 









Zonisamide 



Zonisamide 

• Particularly useful in: 
• LGS, infantile spasms, 

• Progressive myoclonic epilepsy 





 

Seizure Freedom% 



AED and Weight 

 



AED and hormonal contraception 

 



Effects of old AEDs on new AEDs 

 



Contraindications 
 

•  Zonisamide is contraindicated in patients who 
have demonstrated hypersensitivity to 
sulfonamides or zonisamide. 

 

 



• When Zonisamide  is used on its own in newly diagnosed adults, 
the recommended starting dose is 100 mg once a day for two 
weeks, which may be increased by 100 mg at intervals of two 
weeks. The usual maintenance dose is 300 mg a day. 

 

• When Zonisamide is used as an ‘add-on’ to existing treatment in 
adults, the recommended starting dose is 25 mg twice a day. After 
one week the dose may be increased to 50 mg twice a day and 
then further increased in steps of 100 mg every week, depending 
on the patient’s response. 

 

• The usual maintenance dose is between300 and 500mg a day . 

 

Dose  



Practice Essentials 

• OD 

• Broad spectrum 

• No aggrevation of Seizure 

• Less AE 

• Weight loss 

• Less DDI  

• Allergy to sulfonamide 
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