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Abstract 

 
The poor mechanical property is the main problem in formulating tablet dosage 

form by the simple manufacturing method; direct compression method. In 

addition, poor solubility is one of the obstacles to achieve tablet dosage form 

with good bioavailability. 

This study aims to prepare a drug-drug co-crystal of paracetamol with a non-

steroidal anti-inflammatory drug, either mefenamic acid or naproxen, which 

intends to improve the flowability, poor mechanical properties and poor 

solubility of one or both of the two drugs. 

A preliminary theoretical study for estimating the possible bonding between 

paracetamol and either mefenamic acid or naproxen was performed using the 

ChemOffice program. The results revealed a higher possibility for bonding 

between paracetamol and naproxen. 

In this study, three different molar ratios (1:1), (2:1), and (1:2) of paracetamol-

mefenamic acid and paracetamol-naproxen co-crystals were tried to be prepared 

by four different methods, which are liquid-assisted grinding, solvent 

evaporation method, ultrasonic-assisted co-crystallization and microwave-

assisted co-crystallization. 

The parent drugs with their physical mixtures and prepared co-crystals were 

characterized by different techniques. The characterization techniques included 

Fourier transform infrared spectroscopy, Thermogravimetric analysis, 

Differential scanning calorimetry, Powder X-Ray diffraction, and Field emission 

scanning electron microscopy. 

The results of characterization techniques indicated the formation of 

paracetamol-naproxen co-crystals in three different ratios (1:1), (2:1), and (1:2) 

when prepared by solvent evaporation methods. 

The water-solubility of the co-crystals exhibited more than two times 

enhancement in naproxen saturated solubility in (1:1) and (1:2) paracetamol-
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naproxen co-crystal. 

The pre-

-naproxen co-crystals showed an 

enhancement in flowability and compressibility of the prepared co-crystals when 

compared with paracetamol or naproxen. 

In addition, the three paracetamol-naproxen co-crystals were formulated as oral 

tablets by direct compression method using microcrystalline cellulose and 

magnesium stearate. The prepared co-crystals tablets were compared with 

paracetamol tablets prepared in the same manner. The poor tableting properties 

of prepared paracetamol tablets were very clear, in opposite to the co-crystals 

prepared tablets which met all the pharmacopeial requirements. The most 

obvious improvement in tablets characteristics was in (1:2) paracetamol-

naproxen co-crystals tablets in which the hardness was 93.04 N, the friability 

was 0.633% and the disintegration time was very fast (17.785 seconds). 

Finally, the in vitro dissolution study was conducted to compare the dissolution 

profiles of the prepared co-crystals tablets with marketed paracetamol tablets 

(Piodol®) and marketed naproxen tablets (Napron®). The dissolution profile of 

(1:2) co-crystal prepared tablets showed a superior dissolution rate with more 

than 56 % of the paracetamol drug dissolved within the first 5 minutes of 

dissolution. The dissolution study resulted in a better dissolution of the prepared 

paracetamol-naproxen tablets due to the co-crystal formation. 

It could be concluded that the prepared paracetamol-naproxen co-crystals 

represent a promising way for improving flowability and compression 

properties, enabling the formulation of the co-crystals as oral tablets by direct 

compression method with a clear enhancement in the dissolution rate. 
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