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

Direct compression has become a desirable compression route for products previously manufactured via granulation processes. The main advantages being a simpler process, elimination of moisture and heat, particle size uniformity and economy.

The following production runs were carried out at various production speeds to produce round and shaped tablets. A previously optimized formulation consisting of Micocrystaline cellulose (plastic flow) and Lactose (brittle fracture) was selected to allow product related issues to be minimized and the operational performance of the equipment to be assessed.

Methods Formulation development

In general, the best formulation for direct compression will consist of a blend of 2 materials one of which deforms by brittle deformation (normally lactose) and one which deforms plastically (normally microcrystalline cellulose (MCC). In addition to these fillers there is a requirement for a glidant, a lubricant and normally a disintegrant. As this blend was being developed specifically to run on the new press, the resultant tablets from which were not being assessed for disintegration a decision was taken not to incorporate any disinteg rant.

There exists many different forms and brands of the two main constituents lactose and microcrystalline cellulose. The main differences relate to the particle size and density of the materials as these influence both flowability and compression characteristics. In the short time available it was decided to consider only 1 brand of commercially available MCC (Avicel). A wider number of grades of lactose were considered.

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.

Conclusion (formulation development)

When the results for particle size, compressibility, tapped density and flow are considered together the optimal direct compression formulation for running the new press process tests is 50% Avicel PH200, 49% Supertab or Pharmatose DCL 11, 0.75% magnesium stearate and 0.25% Aerosil 200.

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


�





Tabletting a Direct compression


formulation at various production


speeds on a Manesty Xpress®500.





�





�





Round and caplet





Tooling Type





240





Run Time (mins)





Table1 The flowability and C.I. for a range of blends. Lactoses and MCC’s





Formulation	Flowability (s)





50% Avicel PH102-49% Tablettose 80





30% Avicel PH102-69% Tablettose 80





40% Avicel PH102-59% Tablettose 80





50% Avicel PH 200-49% DCL 11





50% Avicel PH 200-49% Pharmatose 80 M





50% Avicel PH 200-49% Supertab





50% Avicel PH 200- Tablettose 80





Tablettose 80





Avicel PH 102





Avicel PH 102 SCG





Avicel PH 200





Pharmatose DCL 11





Supertab





Table 2 Equipment details





Bulk density�(Vo) g/ml�
Tapped density�(V1250) g/ml�
Compressibility�index (%)�
�
0.481�
0.568�
15.3�
�
0.535�
0.658�
18.7�
�
0.500�
0.625�
20.0�
�
0.481�
0.555�
13.3�
�
0.526�
0.617�
14.7�
�
0.488�
0.565�
13.6�
�
0.472�
0.555�
14.9�
�
0.575�
0.690�
16.7�
�
0.360�
0.452�
20.4�
�
0.372�
0.485�
23.30�
�
0.357�
0.435�
17.9�
�
0.621�
0.769�
19.2�
�
0.637�
0.746�
14.6�
�






Table 4 In-process results summary





Feeder Type





Feeder speed (rpm)





Running Speeds (tpm)





Pre Compression Force (kN)





Main Compression Force (kN)





Cam





Tablet dimensions





Zero clearance feeder





Round 15,25 and 35 Caplet 20,25 and 30





Rounds 9 Caplet 7 to 9





Round 21.5 Caplet 15 to 18.5





8mm and 16x7mm





8mm and 12mm





1000, 2000 and 3000





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 and range calculated.


Thickness: 10 tablets were tested and the mean and R.S.D. calculated.





Table 3 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





Results Weight uniformity


Good weight control is critical in making a good tablet.


Figure 1. Shows mean tablet weights for each station plotted against time for a 4 hour production run at 1 000tpm,





2000tpm and 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. Also indicated on the figures 1. and 2. are in-house limits of +/- 2.5% and +/-m 3.75% deviations.





Figure 1 Comparison of tablets weight uniformity produced at various production speeds, for a direct compression formulation of 8mm round tablets.





�
8 mm round tablets�
�
Capsule tablets�
�
�
Production speed�
1000 tpm�
2000 tpm�
3000 tpm�
1000 tpm�
2000 tpm�
3000 tpm�
�
Mean weight range (mg)�
221.2 to


224.5�
218.4 to


224.7�
215.4 to


222.4�
598.8 to


603.5�
590.6 to


599.2�
584.2 to


606.7�
�
Mean (mm) Thickness�
3.63�
3.59�
3.63�
6.1�
6.06�
5.17�
�
Mean (N)�Hardness�
159.5�
165.2�
158.0�
145.8�
133.3�
145.0�
�






Figure 2 Comparison of tablets weight uniformity produced at various production speeds, for a direct compression formulation of 16x7mm shaped tablets.





Results Weight uniformity


Good weight control is critical in making a good tablet. Figure 1. Shows mean tablet weights for each station plotted against time for a 4 hour production run at 1 000tpm,





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 Express 500 tablet press examining the ability to produce a tablet from a direct compression formulation, 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 1 000tpm, 2000tpm and 3000tpm.





Hardness, thickness and Yields were also within the process limits setout prior to production.
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