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INTRODUCTION 

• Kulliyyah of Pharmacy (KOP) at IIUM was 
established in the year 2000 with the vision of 
becoming leading Faculty with continuous 
solutions for academic and research in health 
care sectors.  
 

• Main focus was in Pharmaceuticals but the 
success in herbal, nutraceuticals and 
cosmeceuticals sections are also increased with 
the demand from the different sections of 
customers and industries.  

KOP, IIUM, Kuantan 

Contd.. 
• Considering the future need of the health care 

sectors KOP has taken a diverse approach 
towards teaching and research.  

• Continuous updating the curriculum and 
reorientation of the research towards current 
updates of science and technology are the major 
steps to achieve such objectives. 

• Besides, academic-industry partnership and 
academic-society partnership were major way 
forward to sustain the consistency of the 
development of the profession. 
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KOP Research Activities 

• Research is an obligatory part of the Academic 
activities. It is mainly divided according to the 
different stream of Pharmacy and other 
relevant fields: 

• Pharmaceutical Chemistry, Technology, Basic 
Medical Sciences, Clinical Sciences, Quality 
Management Systems, UN Sustainable 
Development Goals (SDG) 

Research to Product 

Problem identification 
(Disease, Health and 

wellbeing, Supplements) 

Basic Research 
(fundamental research) 

Solution/ 
Application 

Trouble shooting 

Prototype 

Product  

Research and Practice 

• Drug Development (Generic and Internal 
Patent) 

• Medicinal Plants and herbs 

• Toxicity Analysis 

• QMS implementation (PICS GMP, HALAL, ISO 
9001, ISO 17025) 

DRUG 
DEVELOPMENT 
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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 
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Contd.. 

Protein Precipitation 

SPE, Solid Phase Extraction 
Solvent Extraction 

pKa 

Solvent  
Strength 

Affinity 

Amlodipine  

Amlodipine 

Amlodipine method validation 

Accuracy Precision 

Intra day Inter day Intra day CV Inter day CV 

LOQ and 
LQC, MQC 
and HQC 
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Mefenamic acid analysis in Plasma  

HPLC method development  

Column: Agilent  
MP: (ACN: 2% 

TEA 60:40 %v/v)  
Detection 

wavelength: 280nm  
Agilent 1100 HPLC  

Optimization of sample preparation and clean up  

Protein Precipitation 
using MeOH 

LLE using 
chlorophormdich

loromethan  

LLE using Ethyl 
acetate  

Protein precipitation 
using ACN 

Method validation 

Precision and 
accuracy 

Stability  Recovery  Linearity 

Mefenamic Acid 

Gliclazide Analysis  

Amlo (IS) 

GLZ 

REGULATORY 

PICS GMP OECD GLP MS 2424 (HALAL PHARMA) 
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IP/PATENT 

• Composition of a transdermal film for protein- and peptide-based 
therapeutic drug delivery in a non-invasive way.  September 2021, 
German patent. Patent Number/ID: DE202021105304U1 
 

• Hepatoprotective and Antioxidant activity of Novel active herbal 
agent against Non-Alcoholic fatty liver disease. Australian Patent 
No: 2021104915. 
 

• A Formulation For Synthesis Of Silymarin Conjugated Gold 
Nanoparticle To Heal Wound And A Method Thereof. South African 
Patent Filed No: 2022/00148. 
 

•  Synthesis of coagulant material from tropical peat soil. PI20023170, 
2002, Malaysian patent. 
 
 

MEDICINAL/HERBAL PLANT 
RESEARCH 

                    

     

Plant Selection to Commercialization 

23 

Selection of Plant 
Species 

Preparation of plant 
sample  

Extraction of plant sample 

Identification of compound  by GCMS/LCMS 

 

Bioactivity testing 

 

Active compound isolation 

Toxicity analysis 

In vivo analysis 

Commercialization 

                    

     

Bioactivity Testing  

24 

 Selection of appropriate bioactivity test 

 

 Develop protocol for biological test  

 

 Analyze in vitro bioactivity 

 

 Determine type and level of bioactivity 
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Sample derivatization for GC-MS identification18 (Robinson et al 2005)  

Methoxyamine HCL Solution 

(Conc. 20mg/mL) in Pyridine 

2.5mg sample in 50μL 

pyridine  

Sonication for  

10min at 30 °C 

100μL M-HCL 

Solution 

Incubation 

2hr 60°C 

300 μL of MSTFA (N-Methyl-N-

(trimethylsilyl) trifluoroacetamide).  
 

Derivatized 

sample 

Incubation 

30min 60°C 

Isolating Active Compounds 

26 

 Isolation and characterization of compounds 

responsible for observed biological activity. 

 

 Evaluation of active pure compound and in 

combination with others to explore existence 

of activity and /or synergy of biological effect. 

 

 

27 

Chromatotron 

Fractions/Pure 
compounds 

POr sephadex OCC 

Or Preparative TLC    Pure compounds NMR, LC-MS     

ISOLATION (Centrifugal thin layer chromatography) Toxicity Analysis 

28 

Toxicity 

(Develop and prepare bioassay protocol for safety and toxicity) 

In vitro toxicity 

 

Cell suspension; cytotoxicity-
liver cell, lung cell, etc.. 

 

In vivo toxicity 

Animal models: mice, rat, 
rabbit, monkey, etc. 

Acute toxicity 
(OECD-401,420,423 and 425) 

 

Sub-acute toxicity 

(OECD-407 and410) 
 

Chronic toxicity 

(OECD-452) 
 

 

Sub-chronic toxicity 

(OECD-414) 
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In vivo analysis 

29 

 Use animal model for specific bioactivity 

analysis for active compounds and or extracts 

 

 Conduct human studies 
 

Commercialization 

30 

Develop appropriate dose delivery system 

 

Analyze cost effectiveness  

 

Sustainable industrial production 

NUTRACEUTICALS 

Nutraceuticals, Fish Oil 

Solidified Fish Oil 

High stability 

Good taste 

High nutritional value 

High content of 

omega-3 

  High encapsulation 

efficiency  

Shari’ah compliance 

for Halal product 
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Emulsion 

Fish Oil Powder Production 
Prototype  

Mixing Homogenization 

             

 

 

Fish oil 

And 
Excipients 

Encapsulated 
powder 

Supercritical 
anti-solvent 

system 

SFO Stability 

Organoleptic Characteristics 

      Parameters 

  

Months 

Appearance Color Odor 
Moisture content  

(% w/w) 

0 Powder Off white Odorless 3.60±0.06 

1 Powder Off white Odorless 3.58±0.05 

3 Powder Off white Odorless 3.59±0.03 

6 Powder Off white Odorless 3.61±0.02 

12 Powder Off white Odorless 3.62±0.02 

18 Powder Off white Odorless 3.59±0.03 

24 Powder Off white Odorless 3.58±0.04 

30 Powder Off white Odorless 3.61±0.04 

36 Powder Off white Odorless 3.62±0.06 

42 Powder Off white Odorless 3.59±0.03 

48 Powder Off white Odorless 3.62±0.05 

REGULATORY  

GMP – TM and 
Supplements 

Stability – TM and 
Supplements 

QMS- HALAL 

ACDEMIC INDUSTRY 
PARTNERSHIP 
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Location of Manufacturing Plant 
(Behind the Kulliyyah of Pharmacy) 

MANUFACTURING PLANT 
KULLIYYAH OF PHARMACY 

PICS-GMP APPROVAL 

 

Board of Directors 
 
 

Executive Director 
 

Head of Production 
 

Head of Quality 
Assurance 

 

Head of Quality 
Control 

 

Head of Research 
& Development 

 

Head of Registration& 
Regulation 

 

Head of 
Engineering 

 

Executive 
 

Technician 

Technician 

Technician 

Executive 

Executive 

Executive Executive 

Technician 

Technician 

Head of Finance & 
Administration 

 

Technician 

Executive Business 
Executive 

Technician 

ORGANISATION CHART-IKOP IIUM Pharmaceutical Manufacturing 
Plant - IKOP  

Main Office Production Entrance 
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QC Lab 

ACADEMIC SOCIETY  
PARTNERSHIP 

Kampung Alor Batu, Jabor 

Hygiene and healthy 
well being drive from 
KOP during first wave 
of COVID 19 to the 
residence of Adopted 
Kampung (village) 
Alor Batu. 

Contd.. 

Home medication 
review, Experiential 
learning for Pharmacy 
students from KOP to 
the Adopted Kampung 
(village) Alor Batu. 
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RIVER OF LIFE 

Kampung Sungai  
(River) Lembing, 
Experiential 
Learning of IIUM 
students with 
KCROL team. 
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