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ABSTRACT 

 

 

Active Pharmaceutical Ingredients (APIs) are known as active chemical agent that 

delivers the effect of the substances into the body such as pharmaceutical drugs. These 

drugs can be administered through oral ingestion into the body system of the patients. 

However, less than 40% of these drugs are water soluble, particularly ibuprofen which 

is categorized in BSC Class II drugs. Thus, cocrystallization has emerged as one of the 

novel ways to overcome this dilemma. Pharmaceutical cocrystal can be defined as 

multi-component crystal that consists of two or more solid compounds under ambient 

condition where at least one of the compound is neutral API and the coformer is 

pharmaceutically accepted ion or molecules. Cocrystallization has become a promising 

method used nowadays to enhance the solubility, bioavailability and stability of most 

of the APIs. Cocrystallization between ibuprofen (API) and glutaric acid (coformer) 

has been studied in this research paper through slow evaporation technique with two 

solvents which are ethanol and propanol. The cocrystallization was conducted with nine 

different molar ratios starting from 0.5 to 4.5 moles with step size of 0.5. Pure ibuprofen 

and glutaric acid were mixed and heated until they were completely dissolved before 

being left at room temperature for slow evaporation process. The cocrystal 

characterizations were performed using four different equipment which are optical 

microscope (OM), Fourier Transform Infrared Spectroscopy (FTIR), Differential 

Scanning Calorimetry (DSC) and X-ray Diffraction (XRD). Based on the results 

obtained, glutaric acid is a suitable coformer for ibuprofen to undergoes 

cocrystallization technique. However, it was revealed that lower molar ratios are more 

suitable for this process both for ethanol and propanol (within range 0.5 – 3.0). 

Therefore, it can be concluded that glutaric appears to be a suitable coformer for 

ibuprofen in lower molar ratios. 
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CHAPTER ONE 

INTRODUCTION 

 

 

1.1 RESEARCH BACKGROUND 

 

Active Pharmaceutical Ingredients (API) are known as active chemical agent 

that delivers the effect of the substances into the body such as pharmaceutical drugs. 

These drugs can be administered through oral ingestion into the body system of the 

patients. Oral ingestion is one of the most convenient method for drug delivery system 

as it can be administered easily, fewer sterility constrictions as well it is able to obtain 

high approval from patients (Savjani, Gajjar et al. 2012). Through this method, 

development of the dosage form has also become more flexible where solid form 

products are majorly produced nowadays. However, (Savjani, Gajjar et al. 2012) has 

stated that less than 40% of these drugs are water soluble which means pharmaceutical 

drug developers are still facing the low solubility drug dilemma. 

One of the challenges in formulation of drug molecules includes low solubility 

and dissolution rate in biological liquid which has become a wide concern on the drug 

delivery system as it lowers the therapeutic effect of the drugs. Therefore, various 

methods have been developed in order to enhance the APIs solubility which includes 

micronization (lessening of particle size), solid dispersion with appropriate hydrophilic 

transferors, nanosuspension and micellar solubilization (Savjani, Gajjar et al. 2012). 

Yet, the exact physicochemical properties of the studied molecules defines the success 

of the methods stated above according to (Qiao, Li et al. 2011). Hence, designation of 

pharmaceutical cocrystals has been a growing interest following this few decades.  

Pharmaceutical cocrystal can be define as multi-component crystal that consists 

of two or more solid compounds under ambient condition as stated by (Pathak, Savjani 

et al. 2013) where at least one of the compound is neutral API and the co-former is 

pharmaceutically accepted ion or molecules. Cocrystallization has become a promising 

technology used nowadays to enhance the solubility, bioavailability and stability of 

most of the APIs. Where drug molecules are more stable, reproduceable and amendable 

to purification, cocrystallization is the best approach to overcome issues in 

pharmaceutical drugs as stated above. 


