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IN TABLET PRODUCTION THERE ARE KEY MEASURABLE PROPERTIES THAT DEFINE A GOOD TABLET, WEIGHT UNIFORMITY, HARDNESS, YIELD, FRIABILITY, CONTENT UNIFORMITY AND APPEARANCE. ACHIEVING THIS IS A COMBINATION OF THE FORMULATION AND THE TABLET PRESS.
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Introduction

Wet granulation is a commonly used method used in the manufacture of tablets, which improves the tabletting process via the production of a product (granulate) that has improved flowability, uniformity and compressibility when compared to original drug containing powder blend.

There are many methods used in the pharmaceutical industry to produce granules however the most common are fluid bed and high shear. All the

work relating to the development of a granulation formulation for the new press testing will be undertaken using the Huettlin Fluid bed Turbo-Jet technology.

Methods

As with most pharmaceutical processes wet granulation is a complex one, in which many factors such as binder used and processing conditions will influence the physical properties of the resultant granule.

The object of this exercise is to develop an optimum granule in terms of compression properties and flowability in the short time available without considering the numerous variables in great detail.

The approach is to screen a number of binders on the small scale and assess the product for physical characteristics. The product considered to be the best in terms of flow and compressibility will then be taken and the process scaled up to a larger production machine to allow sufficient quantity of granules to be manufactured for the process testing trials.

The time constraints meant that only three binders namely PVP K25, Starch 1500 and HPC were considered for the initial screening.

Granulation method

Small scale Granules were manufactured on a Huettlin Unilab 5/TJ-N2 and the product physically characterised by measuring, flow through an orifice, bulk and tapped density, and via force versus


hardness profiles using a D4 tablet press. For all runs the material being granulated was 2500g of Tablettose 80.

Large scale Granules were manufactured on a Huettlin HDG 200TJ and the product physically characterised by measuring, flow through an orifice, bulk and tapped density, and via force versus hardness profiles using a D4 tablet press. For all runs the material being granulated was 150 kg of Tablettose 80 with a solution of PVP K25.

Particle size

200g of each material was passed through a nest of sieves (63, 90, 125,180, 250, 355, 500, 710 microns) on a vibrating sieve shaker for 20 minutes. The amount of material in each sieve was weighed and % on each sieve calculated.

Tapped Density

A 100 mg sample of known volume mass of each material was added to a measuring cylinder that was attached to a mechanical tapping device (rotating cam fitted to motor). The powder being investigated was tapped for a fixed time (1250 taps/ 7 min) and the density calculated (tapped density) and the Compressibility Index (C.I) calculated using the following equation.

C.I (%) = (tapped density - poured density)/tapped density x 100. The lower the C.I the better the material flow.

Flow Time

The time to pass a fixed quantity of powder (100gr) through a glass funnel was measured.

Compressibility

A force versus hardness profile was obtained by blending 2kg of the relevant formulation and running the resultant blend on a D4 tablet press at a series of compression forces running at 600 tpm. The tablet weight, thickness and tooling used was

fixed for each run. The resultant tablets were assessed for hardness using a Schleuniger hardness tester.
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Conclusion

When the results from the smale scale trials for particle size, compressibility, tapped density and flow are considered together the optimal wet granulation formulation for running the new press process tests was found to be Tablettose 80 granulated with a 10% w/w solution of PVP K25 to give a 3% weight gain.

Scale up to the larger equipment resulted in a smaller granule size at a 10%w/w PVP K25 solution at a 3% weight gain. Increasing the concentration of PVP K25 in solution resulted in a more suitable granule.

Tablet Production and Tablet press testing. Round and shaped tablets were produced over a 4-hour test period on a Manesty Xpress at 80% of production capacity and associated feeder speeds. The resulting tablets were then tested for weight uniformity, hardness, thickness, and Yield.

Sampling of the tablets was carried out throughout the production run from 4 stations (3,8,15,24) equally spaced around the turret.

Weight uniformity: 20 tablets were weighed from each station at each time point and the mean weight and R.S.D. calculated. Tablet Hardness: 10 tablets were tested for hardness at each station and time point and the mean calculated.

Thickness: 10 tablets were tested and the mean calculated.

Results Weight uniformity

Good weight control is critical in making a good tablet. Figures 1. Shows mean tablet weights for each station plotted against time for a 4 hour production run at 3000tpm producing round normal concave and shaped tablets, R.S.D. shown as error bars. The resulting weights comply with the Uniformity of weights as shown in table 1. as

indicated on Figures 1. and 2., also shown are in-house limits of +/-3.75% and +/-2.5% weight deviation.

Table 1 Equipment details 


Table 2 BP uniformity of weights for uncoated tablets
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Table 3 In-process results summary

	8 mm round tablets
Capsule tablets


Production speed

Mean weight range (mg)

Mean Thickness (mm)

Mean Hardness (N)

Figure 2 Comparison of tablets weight uniformity produced at 3000tpm, for a granulated formulation and 16X8mm shaped tablets.

Process Yields

Product yield was calculated as follows:

Weight of tablets produced + remaining powder x 100 Weight of starting material

Yields of 99.1% to 99.5% were measured during the machine testing.

Conclusions (tablet press testing)

Production testing carried out on the Manesty XpressTM 500 tablet press examining the ability to produce a tablet from a granulated material, with the properties required to pass Regulatory requirements was carried out successfully.

Weight variation was shown to be within BP specification as well as within in-house limits for shaped and round tablets produced with the tablet press running at 3000tpm.

Hardness, Thickness and Yields were also within the process limits set out prior to production.
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Tabletting a wet granulation


formulation at various production


speeds on a Manesty Xpress®500.
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Round and caplet





Tooling Type





240





Run Time (mins)





Table 2 BP uniformity of weights





for uncoated tablets





Average weight of tablet	Percentage deviation





80 mg or less





More than 80 mg and less than 250 mg





250 mg or more





Tablet dimensions





8mm and 16x7mm





Zero clearance feeder





Feeder Type





Feeder speed (rpm)





35





Cam





8mm and 12mm





Running Speeds (tpm)





3000





Rounds 7 Caplet 9





Rounds 16 Caplet 22.9





Pre Compression Force (kN)





Main Compression Force (kN)





5





7.5





10





3000 tpm�
3000tpm�
�
216.4 to 225.1�
584.6 to 601.4�
�
3.63�
5.82�
�
81.5�
124.2�
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