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INTRODUCTION

The tablet compression is a critical step of the process that can significantly affect the

disintegration and dissolution, and thus the bioavailability of the drug product. It also

affects the bioequivalence of generics to the reference drug product.

In the case of an immediate-release analgesic formulation, the goal is to achieve a fast

disintegration and dissolution of the drug product in order to achieve rapid pain relief.

The aim of this study was to optimize the tablet compression process of an immediate-

release analgesic formulation and to resolve the tableting challenges that appeared

during the process development.

MATERIALS AND METHODS

Two sets of experiments were performed aimed to resolve the capping and tablet

sticking issues that appeared during tableting. In the first experiment targeting the

capping issue, two laboratory scale batches of the formulation were produced,

differing only in the level of: binder (9.07 % and 10.90 % respectively); glidant (0.87 %

and 1.00 % respectively) and lubricant used (1.46 % and 1.50 % respectively); and in

the pre-compression force applied during tableting (0.8 kN and 3.0 kN respectively).

In the second experiment, designed to resolve the sticking issue, two identical

laboratory scale batches were produced, differing only in the end point of the drying of

the granulate, with one batch being dried until achieving an LOD of approximately 2.0-

2.5 % and the other to an LOD of max. 1.4 %. Both batches were tableted under the

same conditions.

In order to optimize the tablet compression step, a full factorial experimental design

with two factors on two levels, with three central points was performed. The

experimental runs are given in Table 1.

Table 1 . Experimental runs

A power failure experiment was performed by stopping the tablet press temporarily to

simulate a power interruption, in order to evaluate whether the process is robust

enough to allow the previously set process parameters and product properties to

remain unaffected.

All the optimization experiments were performed on a laboratory rotary tablet press

Korsch XL 100.
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Experiment No. Compression force (kN) Tableting speed (tbl/h)

1 20 4800

2 35 4800

3 20 9600

4 35 9600

5 27.5 7200

6 27.5 7200

7 27.5 7200

RESULTS AND DISCUSSION

The results of our first experiment show that the lab trial containing higher amounts of

binder, glidant and lubricant, and tableted using a higher pre-compression force, under

the same tableting speed (9600 tbl/h) is able to achieve the target tablet weight and

hardness by using a lower main compression force (19 kN vs. 27 kN respectively) and

the tablets do not show any signs of capping, while the lab trial with lower amounts of

the said excipients and a lower pre-compression force produced tablets that show

capping when produced at the same speed.

The results of our second experiment show that the lab trial that was dried until

achieving an LOD of max. 1.4 % didn’t show any signs of sticking, while the lab trial

dried until achieving an LOD of 2.0-2.5 % showed signs of sticking when compressed

using the same process parameters.

Experiment 
No.

Average mass: 
1030 mg ± 2%

Uniformity of mass: ± 5%
Hardness:
10-16 kP

Friability:
NMT 1.0%

Disintegration:
NMT 15 min or 

900 sec*min: 978.5 mg max: 1081.5 mg

1 1031.25 mg 1025.5 mg 1038.0 mg 11.06 kP 0.41% 52 sec

2 1030.32 mg 1023.2 mg 1036.0 mg 15.78 kP 0.40% 74 sec

3 1029.25 mg 1013.7 mg 1049.5 mg 11.07 kP 0.38% 55 sec

4 1030.78 mg 1014.0 mg 1055.8 mg 15.32 kP 0.36% 66 sec

5 1029.58 mg 1023.4 mg 1037.8 mg 13.88 kP 0.38% 61 sec

6 1029.31 mg 1023.9 mg 1041.0 mg 13.83 kP 0.40% 61 sec

7 1030.31 mg 1023.1 mg 1042.0 mg 13.94 kP 0.40% 60 sec

Table 2: Results of the DoE runs.

The sweet spot plot showed that tablet compression performed with a compression

force within 20-32.6 kN and tableting speed within 4800-9600 tbl/h produces tablets

with all responses within the desired acceptable limits. Main compression of 35 kN

also produces satisfactory tablets, albeit with a slight decrease in the dissolution rate.

The results of the power failure simulation experiment showed that all process

parameters were well within the acceptable limits after the power interruption, and

the produced tablets satisfy all acceptance criteria.

Figure 1: Summary of fit plot. 

Figure 2: Sweet spot plot.  
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The results from the DoE optimization experiments are presented in Table 2. The

summary of fit (Figure 1) and sweet spot plot (Figure 2) are also presented.


