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Abstract 

In this work the wet granulation of a product containing polyphenols 

was carried out. 

Variations were made both in the percentages of the basic components 

and in the binder addition technique, to determine the best process 

parameters. 

Two techniques were used to granulate: the classical granulation and 

the granulation with the MADG technique (Moisture Activated Dry 

Granulation); after each granulation operation a drying operation was 

also carried out. 

The classic granulation involves the addition of a binder solution to the 

basic components that are in the dry state (in powder). The granulation 

was repeated using different techniques to add the liquid binder 

solution: by dripping, by spraying (nebulizer) and by atomizing 

(ultrasonic atomizer). 

By adding a quantity of wetting agent equal to 3% of the weight of the 

products, the granulation did not take place; it was therefore deduced 

that 3% of wetting agent was not sufficient for the product to be 

granulated. With a quantity of wetting agent equal to 4%, the 

granulation took place only in part: a portion of the product, having 

dimensions too small, was lost during the drying phase.  

In the tests carried out with an amount of wetting agent equal to 5% it 

was noted that all the product participated in the granulation. The 

quantity of wetting agent was therefore adequate but the difficulties 

were encountered after the granulation: the product continued to 

agglomerate into larger granules and in the drying phase it always 

packed itself on the bed, becoming in some cases a single block of 

product; it was necessary to intervene manually to detach it and make 

it turns into granules. 
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The analysis of the quantity of polyphenols showed that the product 

dried at 60 ° C was not affected by this heat treatment. 

The often-large size of the granules is due to the hygroscopicity of the 

components. In particular the product containing polyphenols, very 

viscous and sticky, processed with the standard granulation technique, 

led to agglomeration even after the granulation phase, with the 

formation of solid masses. 

It was therefore decided to repeat the tests by changing the granulation 

method and applying the MADG method. 

The MADG method is a wet granulation technique which involves the 

addition of an additional part of powders in the final stage of 

granulation, when all the wetting agent has already been combined with 

the starting product. The powder product added at the end of the process 

"closes" the granules, preventing them from clumping together. 

The product obtained with the MADG technique resulted, for each test, 

stable and with a good dimensional distribution. Tests were carried out 

using as final powder of 17% by weight of CaCO3, or CMC 1000 or 

CaCl2. After granulations, all the products obtained have never 

continued to agglomerate. In none of the tests, there was packaging of 

the product on the dryer bed. 

The analysis of the quantity of polyphenols, before and after drying (at 

60°C), has never produced significant variations: the product did not 

lose quantity of active principles. 

Wanting to classify which is the best product to add in the final phase 

of the MADG technique, it is possible to say that the best results were 

those obtained with the CMC: in the light of the analyzes carried out, it 

is clear that the flowability index is better than the others and the 

dimensional distribution has 80% of the granules in the size range 

below 400-2000 𝜇m. 

It can therefore be said that the products with the MADG technique 

have always granulated and have not presented packing problems on 

the bed of the dryer: these reasons make the MADG technique suitable 

for granulating the product. 
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