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This thesis evaluates the influence of various lubricants on the compaction process 

of tableting. Microcrystalline cellulose Avicel® PH 102 was used as filler. This cellulose 

was mixed with 2 % of magnesium stearate, Aerosil® 200, Syloid® AL-1 FP and Syloid® 

244 FP EU, respectively. The evaluation was carried out using a compaction equation and 

stress relaxation tests. 

Parameters for evaluation of compaction equation were obtained by calculation 

from three–exponential equation. It is possible to determine the different phases of the 

compression process, its mechanism or to evaluate the compressed material using these 

parameters. The compression process is divided into three phases - pre-compression 

phase, the phase of elastic deformation and plastic deformation phase. The results show, 

that all lubricants accelerate the first stage of rearrangement of the particles and also the 

phase of elastic deformation. The speed of volume reduction in the phase of plastic 

deformation is similar for all mixtures. The greatest volume reduction of the tablet mass 

in rearrangement phase was found in a mixture with Aerosil® 200. Volume reduction in 

the phase of elastic deformation was increased only in a mixture with magnesium stearate 

and in the third phase (plastic deformation) the volume reduction for mixtures with 

Syloid®. 

The stress relaxation test was performed at three different compression forces - 5 kN, 

10 kN and 15 kN. The lowest elasticity parameters A1,2,3 were found for a mixture with 

Aerosil® 200 at all compression forces. The parameters of plasticity P1,2,3 increased with 

increasing compression force and lowest values were found in mixtures with Aerosil® 



200 as well. Conversely, the highest values of plasticity were observed in mixtures with 

Syloid® 244 FP EU. 

The tensile strength of tablets compressed using stress relaxation test and  

force–displacement record was also evaluated. The results of this evaluation show that 

tensile strength of tablets increases with increasing compression force. The tablets 

compressed using the stress relaxation test showed higher tensile strength than tablets 

compressed using force-displacement record. Magnesium stearate decreases the strength 

most of all used lubricants. 

 


