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Cell disruption

Cell disruption is one of the best-known instances, as the 

process of breaking up cells mechanically is among the most 

effective methods for the treatment of many substances, and the 

best alternative to the use of lysing agents. GEA homogenizers 

bring about cell disruption by exploiting high pressure to break 

down particles to the required size, which is ideal for example 

when processing vaccines and seeking to maximize the clinical 

efficacy of active ingredients.

Grinding

In the case of pigments used for example in industrial paints, 

nail enamels or hair colors, and for nanotubes in water 

suspension the reduction of particle sizes by grinding helps to 

increase the intensity of the pigment, giving greater brightness 

and a more uniform color to the end product.

Defibrillation

Fiber defibrillation is useful when processing nanocellulose, by 

way of example, since fibers can be thinned in such a way as to 

reduce the diameter of the single strand without any elongation 

occurring. The passage through the homogenizing valve is of 

key importance for fibers in suspension. These become exposed 

to high compression and friction stresses, and in particular high 

shear stresses, which bring about significant changes in their 

physical structure.

Different processes  
for different products

Numerous processing methods are used in the non-food  

sector, typically differing one from another according to the 

type of product being handled; given that some of these  

would require lengthy descriptions, we mention just a few 

examples here.

Microemulsions

Different micro or nanoemulsions, for instance nutraceuticals 

and intravenous solutions, require an intense reduction of the 

particles in order to facilitate the absortion in the organism. 

In general more passages inside the homogenizer allow to obtain 

a nanometric distribution of the particles with reduced size and 

equal to each other in order to create a small standard deviation.



GEA high pressure technology 
and products

GEA offers different types of homogenizing valves, with a 

variety of specifications and designs, so as to deliver the best 

possible performance obtainable for the type of product being 

processed. Different types of machines are available for every 

application in the non-food sector:

Laboratory homogenizers

Our laboratory homogenizers are ideal for processing 

nanoparticles, nanodispersions and nanoemulsions, and for cell 

disruption. These machines help to refine the composition of 

products in a short space of time, ensuring optimum 

performance, maximum safety and scalability of the result, even 

on large-volume industrial production runs.

Pharma skid

Pharma skid systems represent the turnkey solution par 

excellence for all processing needs, using pressures up to 1,500 

bar. Pharma skids combine high particle-micronizing 

performance with a wide range of customization features, 

selectable according to the type of product.

Ariete series

Homogenizers of the Ariete series incorporate the very latest 

technology in the field of high pressure machines and 

customizable solutions. With over 200 options available, 

sourcing of the best possible materials and in-house production 

of components, these machines guarantee absolute quality, full 

traceability of parts, and extensive scope for customization to 

meet any given set of production requirements. 

PandaPLUS 2000

Pharma Skid NS2006HS

Typical vaccines plant 

Ariete Homogenizer 5400



VHP (Very High Pressure) technology

The homogenizing system with VHP compression head is able 

to reduce particle sizes to the required degree of micronization 

at the lowest possible pressure and with fewer passes through 

the valve. The VHP head utilizes multiple compression blocks, 

separate one from another, and succeeds in minimizing the 

stress placed on the material by pressure pulses during the 

process.

The special configuration of the high-pressure gasket seals and 

the use of special wear-resistant materials combine reliably and 

effectively to maximize the performance of the VHP 

homogenizer in ultra high-pressure operating conditions, typical 

of chemical or pharmaceutical applications. In effect, VHP 

technology is most suitable for processing nanoemulsions and 

nanosuspensions, as in the case of oral or parenteral dosages, 

where the use of emulsifiers and stabilizers is reduced to a 

minimum and optimized for the type of product processed.

Validations and certifications

Our company’s Quality System is certified to ISO 9001:2008 and 

fully compliant with all requirements and regulations applicable 

to the food and pharmaceutical industry.

VHP (Very High Pressure) compression 

block seen in section

 



Drawing on more than forty years of experience, GEA 

homogenizers are market leaders in these areas as well, thanks 

to a business-led model of continuous research and development 

and frequent collaborations with prominent corporate non-food 

clients helping us to define the different machine configurations.

Homogenization technology has become a regular processing 
option in the pharmaceutical, biotechnology and chemical 
sectors as well as for home and personal care products.

Homogenization  
in the non-food sector

The zeta potential is a key indicator of the stability of colloidal dispersions. 
The magnitude of the zeta potential indicates the degree of electrostatic repulsion 
between adjacent, similarly charged particles in a dispersion. When the potential 
is small, attractive forces may exceed this repulsion and the dispersion may break 
and flocculate. So, colloids with high zeta potential (negative or positive) are electri-
cally stabilized while colloids with low zeta potentials tend to coagulate or flocculate.

The main advantage of homogenization in the food sector is 

increasing product shelf-life and uniformity. In high-pressure 

non-food applications, the advantages are associated with other 

specific attributes:

Advantages of high pressure homogenization

• Effective cell disruption enabled by the process

• No need for any use of solvents or chemical agents  

to break up the cell wall

• Reduction of particle size down to smaller-than-nanometric 

dimensions (indispensable for the preparation of injectable 

drugs, nanoemulsions and nanoparticles)

• Increased clinical efficacy and bioavailability

• Control and repeatability of results without  

biological risks

• Optimized use of emulsifiers, additives and stabilizers

• No need for further purification of collected material,  

which would increase costs

• Maximized efficiency

• High product quality guaranteed

• Prevention of coagulation and separation in the product

The main difference between food and non-food applications is 

that higher process pressures are a specific necessity in the 

non-food sector. In effect, food and beverage products are 

processed on average at pressures of up to 400 bar, whereas in 

the case of pharmaceuticals or chemicals, the working pressure 

can be as high as 1,500 bar. Moreover, non-food producers must 

observe a whole series of standards to ensure that the 

homogenizing process is designed in accordance with cGMP 

guidelines and with the most stringent regulations governing 

traceability of materials, cleanability and safety (ATEX 

certification) of the machine. 
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GEA Group is a global engineering company with  multi-billion euro sales and  operations in more than  

50 countries. Founded in 1881, the company is one of the largest providers of  innovative equipment and   

process technology. GEA Group is listed in the STOXX® Europe 600 Index.

We live our values.
Excellence • Passion • Integrity • Responsibility • GEA-versity

GEA Italy

GEA Mechanical Equipment Italia S.p.A.

Via A. M. Da Erba Edoari, 29

43123 Parma, Italy

Phone +39 (0)521 965411     

Fax +39 (0)521 242819

    

gea.com/contact


