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Manufacture of 200 mg Ibuprofen Tablets
Ibuprofen is a nonsteroidal anti-inflammatory drug that helps in reducing swelling and relieving pain. The drug is slightly soluble in water and is highly viscous owing to its needle-like crystalline structure. It was first patented in 1961 by Boots Pure Chemical Company and was ratified as an OTC drug in 1984. In 1992, an efficient procedure for synthesis of ibuprofen that reduce the number of steps by 50 percent was introduced (Rainsford, 2013)   It involved the utilization of anhydrous hydrogen fluoride as a both a solvent and a catalyst, thereby reducing the amount of unwanted waste (United States Environmental Protection Agency, n.d.). The tablets can be prepared by either direct compression or wet granulation. 
In direct compression, the drug is mixed with a free flowing compressible substance such as dried lactose, granular sucrose, or granular dextrose. After adding a lubricant, the mixture is compressed. In wet granulation, the drug is mixed with a binding agent before being broken down and sieved until they are free flowing granules. When designing the tablets, it is imperative to consider a couple of characteristics such as appropriate size and shape and appropriate additives. The objective of this experiment was to formulate a tablet by choosing appropriate amounts of excipients to produce tablets of acceptable quality. The tablets were prepared using the direct compression and wet granulation methods and the results compared.
Materials and Methods
In direct compression, the materials used included ibuprofen granules containing 3 percent Polyvinylpyrrolidone, dried lactose, starch, cross-linked sodium carboxymethyl cellulose solution, Avicel 102, and magnesium stearate.
The quantity of each material of each of the materials was calculated by weighing them in small plastic containers to facilitate production of 500 tablets. All the materials except magnesium stearate were combined by passing them through a 1000-micron mesh sieve and transferring the contents to a mixing container. They were mixed in the Turbula mixer for 12 minutes before adding the sieved magnesium stearate; they were mixed for three additional minutes. The bulk flow rate of the granule mix was determined by weighing 100 g of the material and sieving through a 125 μm screen for 5 minutes. The amount of fines was calculated as a percentage of the sieved material.  The moisture content of the granules was determined using the infra-red moisture determination balance. 2 g of the powder was evenly distributed on the weighing pan of the balance and the lid was closed before pressing start to activate the heater. A sound of an alarm indicated the stabilization of the weigh reading and the percentage weight loss on drying was recorded. The theoretical tablet weight was calculated and the percentage deviation allowed by the British Pharmacopoeia was determined.
To make the tablets, the granules were transferred to the hopper of the tablet machine with tablets being compressed using 10.35 mm concave punch and die set. Initially, adjustments were made to the lower punch setting and the tablets compressed manually until a tablet of satisfactory weight was produced. The pressure applied by the upper punch was increased progressively until tablets of the correct hardness were obtained.  The tablets were dusted with compressed air and their weight and hardness determined. After that, 20 tablets were weighed and their friability was determined. Six of the tablets were used to perform the disintegration test for uncoated tablets and the time taken for disintegration recorded in minutes. The weight uniformity, hardness, and yield was compared with a control chart.
In the wet granulation method, the material used included ibuprofen, lactose B.P., starch B.P., avicel 101, 20 percent PVP solution, cross-linked sodium carboxymethyl cellulose solution, and magnesium stearate. The amount of materials was calculated by weighing the amount that was required to produce 1500 tablets. 
The four ingredients (ibuprofen, lactose, starch and avicel) were combined and mixed in the planetary mixer for 10 minutes. The granulation binder was prepared by measuring 150 mL of 20 percent PVP solution and adding it to the mixer slowly for 5 minutes. The wet mass was granulated by passing it through a suitable screen on the Jackson-Crockatt Granulator using shallow angled granulating head.  The granules were then dried by heating in the fluid bed drier for 5 minutes at 60 0 C. The flow rate, moisture content, and theoretical tablet weight were determined just like in direct compression method. Tableting was similar to the one done in direct compression but here 10.32 mm was used. Friability and disintegration test followed the same procedure like in direct compression method.
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