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before or after drying with the Stirred 

Freeze Dryer. The risk of contamination is 

negligible, which is, especially for the 

pharmaceutical industry, very important. 

Additionally, the pharmaceutical industry 

processes expensive ingredients, with a 

price that can reach several thousands of 

Euros per kilogramme. The Stirred Freeze 

Dryer reduces product loss caused by 

spilling, due to the fact that the product 

to be dried, for example a suspension, is 

freezed and dried in the same equipment. 

Additionally, the powders can be ‘dis-

charged’ into the packaging directly after 

drying. The product quality also improves, 

because post-milling (an extra milling 

process to achieve a powdered form) is no 

longer necessary. And finally, the stirred 

freeze drying makes it possible to obtain 

nano-particles, which have not been 

transformed into larger agglomerates by 

the drying process.” 

The innovation team of Hosokawa 

Micron is constantly looking for new 

solutions to optimise the drying 

process. “With the Stirred Freeze Dryer, 

we have developed a completely new 

view on freeze drying technology”, Roland 

Wiersinga, Product Manager New Devel-

opments at Hosokawa Micron, says. 

“For the testing phase, we used active 

ingredients from the pharmaceutical 

industry as well as wet-milled nano-

particles, among others. The successful 

tests showed that we can create new 

possibilities, which were considered 

impossible up to now, by using this 

improved technology.”

Improved product quality

“The stirred freeze drying technology 

removed, in one go, all known disadvan-

tages related to freeze drying with tray 

dryers”, Roland Wiersinga continues. “For 

instance, no further actions are required 

New view on freeze-drying: 

Stirred Freeze Dryer

Freeze-drying has been used for over 100 years to dry very fragile or very 

temperature sensitive products. It is an old technology, which is also very useful 

for new applications, like the drying of nano-materials. The majority of these 

applications are realised by the use of so-called tray dryers. Hosokawa Micron 

has developed an innovative alternative: stirred freeze-drying with the Stirred 

Freeze Dryer.

What is freeze-drying?

Freeze-drying is an industrial method that traditionally has been used for the conservation of, among others, food 

and medication, e.g. instant coffee, spices, and powders for inhalers and infusions. Because of the low temperature, 

water molecules are transformed into ice crystals. By concurrently reducing pressure, water is extracted from the 

system. The process is based on the phenomenon of sublimation; the direct transition of the solvent from a solid to 

a gaseous state. This drying method is used, for example, for producing pharmaceutically active ingredients.

Advantages for the food and pharmaceutical industry:

By freeze drying food, the taste is better preserved, volume and weight are reduced, and products have a longer shelf 

life. For the pharmaceutical industry, it is of additional importance that drying is possible without damaging the active 

ingredients. Here, minimising contamination of the dried product after the drying process is, of course, very 

important.
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The power of the combination

With more than 50 years experience 

Inrada offers a complete program 

of valves and control systems for a 

wide range of applications in the process 

industry. Inrada focuses on the (petro) 

chemical and pharmaceutical industry, water 

treatment and power plants.

Inrada grew up in close cooperation with 

renowned suppliers such as Norgren Herion, 

Buschjost and Gemü.

Especially the pharmaceutical industry is one 

of the market segments where Inrada can 

deliver high quality products together with 

the expertise necessary for this demanding 

industry: Gemü diaphragm valves, Jordan 

Steriflow sanitary control valves and Habonim 

sanitary ball valves.

Inrada also delivers complete pneumatic and 

hydraulic control cabinets which are 

engineered and manufactured in house accord-

ing to latest rules and regulations like ATEX.

Next to the head office in Schiedam, Inrada 

also has a sales office in Wijnegem Belgium.

Inrada Group
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only 20 minutes. The temperature of the 

mixture in this case, however, increased to 

more than 50°C; too high a temperature 

for the next processing step. The mid-

shear Vitomix creates the desired mixture 

in about one and a half hours, at a 

temperature that remains below 40°C. In 

this way, this very compact mixer fills the 

previously unbridgeable gap between low 

shear and high shear mixing.

When mixing a metal powder 

(85% w/w, particle size 2 to 6 

μm) with a mineral filler (f.e. 

15% w/w, particle size 10 to 30 μm), a 

homogenous mixture is already achieved 

after a few minutes. However, due to the 

differing particle sizes of the fine metal 

powder and the agglomerated mineral 

filler particles (particle size 250 to 450 μm), 

small filler dots remained visible in the 

mixture. 

 

Desired result in 90 minutes

Using the mild low-shear mixers, it was 

possible to reduce the size of these 

agglomerates so they were no longer 

visible; however, this took no less than 5 

to 10 hours, depending on the different 

recipes. The intensive high shear mixer 

was able to resolve this mixing problem in 

Case study Vitomix:

Rapid mixing of metal 

powder and mineral filler 

A short mixing time and small temperature increase: 

Hosokawa Micron’s Vitomix mid-shear mixer answers the 

specifi c wishes of both the chemical, pharmaceutical, and 

the food industry. Spraying hot butter into raw baking 

materials, using the Vitomix, a perfectly free fl owing 

powder is formed, even after adding 15% butter. For mixing 

metal powder with mineral fi ller, the mixing results are also 

surprisingly good. This mixture is used as an anticorrosion 

substance.

The Vitomix combines higher speeds and higher mixing intensity with more power. A power of 

up to 30 kW is common. The double (ribbon) propeller, with a larger diameter, allows for a tip 

speed of up to 6 m/s. Instead of using a completely conical shape, the Vitomix is design is partially 

cylindrical. Due to the adapted conical part and bottom, the same volume (up to 10,000 litres) 

can be achieved with a substantially lower structural height. This is what makes the Vitomix very 

compact.

The drive arm is constructed in such a way that there are virtually no dead corners, anymore. 

Contamination and residue build-up are therefore minimised. An optimally dustproof and 

waterproof seal is created, because the access door and the discharge valve have been cut at a 

45° angle using a jet of water. The two optional lump-crushers, of 7.5 kW each, are located in 

the sidewall. This way, more shear can be temporarily generated, if needed. 


