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Bioavailability? 

Bioavailability refers to rate (how fast) 

and extent (the  amount) to which the 

active substance is absorbed from a  

pharmaceutical dosage form and 

becomes available at the site of  action 

(inside the body) 



Bioequivalence 

If two pharmaceutically identical medicines are also 
bioequivalent, 
  
When administered in the same molar dose 
 
• their bioavailability (rate and extent of absorption) are 

sufficiently similar.  
 

• their effects should be basically the same.  

It compare the rate & extent of  absorption between test & reference  product 
(to show that 2 drugs are  bioequivalent to one another) 



BE is a requirement enforced  
by the NPRA, MOH(Ministry of 
health, Malaysia) for generics,  
to ensure quality ,safety and  
efficacy of generics. 
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BE REQUIREMENTS 
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NPRA, Malaysia 

After review the registration of generic products 

 Received complaints  on efficacy of the generic 
products. 
 Decided to include BE studies as a requirement  

for generics (oral Immediate Release solid dosage  
form) 
 To ensure that generics are therapeutically 

equivalent to the innovators  clinically  
interchangeable. 



Generic Medicines 

Reference Definitions 

DRGD 

(Malaysia) 

A product that is essentially similar to a currently registered  

product in Malaysia 

WHO 

* Multisource  

product 

a pharmaceutical product, usually intended to be  

interchangeable with the innovator product , marketed after  

the expiry of patent or other exclusivity rights 

USFDA a medicine that is identical or bioequivalent to a brand name  

medicine in dosage form, safety, strength, route of  

adiministration, quality, performance, characteristic and  

intended use 

EMA a medicinal product which has the same qualitative and  

quantitative composition in active substances and the same  

pharmaceutical form as the reference medicinal product and  

whose bioequivalence with the reference medicinal product  

has been demonstrated by appropriate bioavailability studies 
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Comparator Drug 

Innovator/comparator/reference 
products 

A pharmaceutical product with which the  
multi-source product is intended to be 

interchangeable in clinical practice 
- WHO 



BE requirements (Malaysia) 

• Since Sept 2008 

• > 229 products cancelled/suspended due to 
failure  to fulfill BE requirements 

• > 150 new applications rejected due to failure 
to  submit adequate and satisfactory BE 
studies 
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Generic Product 

Patented vs Generic 



• Bioanalysis is defined as quantitative 
measurement of drugs in biological system 
(plasma, urine, and tissues).  

• Bio analysis is very important in the field of drug 
development and generic formulation such as:  
 preclinical studies for new drugs 
 clinical studies in human plasma 
 therapeutic and toxicological concentrations.  
 pharmacokinetic studies for drugs 
Bio equivalence of generic formulation 
  

Bioanalysis 





Choice of Drugs 



Contd.. 



Generic Products: Dry Dosage Forms 

Pharmacological Groups 
 

Dosage Forms 
 

Antihypertensive 
(Amlodipine) 

Tablets 5 mg  
Tablets 10 mg 

Antidiabetic 
(Gliclazide) 

Tablet 80 mg 

Antihistamine 
(Cetirizine) 

Tablet 10 mg 

Analgesic 
(Mefenamic Acid) 

Capsule 250 mg 
Tablet 500 mg 



Amlodipine 

Perindopril 

Gliclazide 

https://en.wikipedia.org/wiki/File:Perindopril_structure.svg


Specificity-Amlo 



GLZ-Selectivity 



Linearity-Amlo 



Linearity PER 



Aims of setting up the  
Pharmaceutical Manufacturing Plant 

•Niche area of Faculty of Pharmacy 

 

•Real GMP-compliant teaching/training facility 
for students (undergraduate & postgraduate) 

 

•Manufacture Permissible and Quality 
Pharmaceuticals  
(generic and in-house proprietary products) 



Location of Manufacturing Plant 
(Behind the Kulliyyah of Pharmacy) 

MANUFACTURING PLANT 
KULLIYYAH OF PHARMACY 





IIUM Pharmaceutical Manufacturing 
Plant - IKOP  

Main Office Production Entrance 



PICS/GMP Approval 
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