
Embedded PC controls ultrasonic 
cleaning and disinfection system
While many areas of the medical industry are steeped in high costs, ensuring a good value for money spent still applies 
in the healthcare field, particularly when it comes to the cleaning and sterilization of medical instruments and equipment.  
Patient safety is priority one, of course, as these procedures must be performed with absolute reliability and no wear, be-
cause the items being cleaned often include very expensive surgical instruments. Belgian company, Z-Projects, a specialist 
in pre-cleaning systems for hospitals, has developed a new and innovative process that is based on ultrasound. The cleaning 
and disinfection application is controlled via a Beckhoff CX2020 Embedded PC running TwinCAT automation software.
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Efficient and reliable cleaning of sensitive medical equipment
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Ultrasonic baths of the type used to clean jewelry and glasses are only of 

limited use for cleaning surgical instruments and other medical equipment 

in hospitals as hygiene and cleanliness requirements are much stricter  

there. The “UltraZonic” cleaning system developed by Z-Projects overcomes 

these restrictions. Since its frequency can be modulated during the cleaning 

cycle, the cleaning strength can be adjusted to match the requirements of  

the items being processed. It also shortens the cycle by 70 percent compared 

to traditional methods. “It takes only three minutes to remove bones, blood, 

proteins and other contaminations,” explains Z-Projects CEO Nancy Steen-

bakkers.

The UltraZonic system removes residual contaminants even in hard-to-reach 

areas such as corners, lumens, high sensitive surgical instruments, or from 

low-diameter catheters. “Sending ultrasonic waves through the cleaning solu-

tion generates hundreds of thousands of small bubbles that grow until they 

implode. The local cavitations resulting from these implosions function like 

micro-scrubbers that virtually tear impurities off surfaces. Since little bubbles 

The ultrasonic technology and frequency modulation developed by Z-Systems  

removes residual contamination even in hard-to-reach areas of surgical instruments 

like corners and cavitations.

The first ultrasonic cleaning system developed by Z-Systems was put in service  

by Heilig Hart Hospital in Mol, Belgium. It ensures that medical instruments and tools 

are cleaned with high reliability and without any wear.
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are all that implode, this type of cleaning is completely scratch-free and reaches 

even the smallest cavities that would be impossible to reach by hand or with a 

spray nozzle,” says Nancy Steenbakkers about the process.

Flexible frequency modulation optimizes the cleaning process

Most standard ultrasonic cleaners operate with a fixed frequency and roughly 

800 watts per bath. If the bath is heavily loaded, it may not get all the contam-

inants off, requiring the user to repeat the procedure. Z-Projects came up with 

a better solution. As a rule, the higher the performance of the ultrasonic waves, 

the stronger their cleaning power and the shorter the cleaning time. Higher 

frequencies also generate smaller cavitation bubbles. This in turn generates 

gentler implosions with a very precise cleaning force that penetrates deeper 

into any cavities.

Based on these principles, Z-Project has developed an ultrasonic cleaning device 

with adjustable frequencies ranging from 1 kilohertz to 10 megahertz. That 

way, the desired power can be selected based on the frequency. The right com-

bination of frequency and power across the frequency band delivers excellent 

cleaning power for tough dirt along with outstanding cleaning depth – and it 

does all of this in a very short period of time. Assuming proper programming 

for factors such as the correct starting frequency, even highly sensitive surgical 

instruments, like Da Vinci, ophtalmology, optics etc. can be cleaned gently with 

ultrasonic waves. In the future, the UltraZonic machines will also feature RFID 

reading capabilities so that the programming can be fully automated.

Determining the best frequency sweeps for medical equipment required ex-

tensive testing. “With the ultrasonic cycles we developed, you can now clean 

every type of surgical instrument much more quickly and down to the smallest 

diameters compared with standard machines,” explains Nancy Steenbakkers. 

The frequency sweeps are so efficient that even bacteria are killed. Scientifical 

approvals are still going on. 

Embedded PC ensure technical reliability

The first ultrasonic cleaning system developed by Z-Systems featuring a mini-

mum output of 3,000 watts was put in service by Heilig Hart Hospital in Mol, 

Belgium. It features pneumatic systems for opening and closing the covers as 

well as for lifting instrument baskets out of the liquid. The tubs are emptied and 

refilled with the help of pneumatic valves, too. “Needless to say, the ultrasonic 

signal is controlled automatically. The supplier pre-programmed several clean-

ing cycles for us,” says Steenbakkers.

The baskets holding the instruments are lifted out of the bath and their covers  

are opened and closed pneumatically as controlled by the CX2020.
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Further information:
www.z-projects.be
www.ultrazonic.com
www.beckoff.be

The system’s control platform consists of a CX2020 Embedded PC with I/O com-

ponents and TwinCAT software. The PC has three serial interfaces (one on the 

PC itself and two on separate I/O terminals) for operating the ultrasonic wave 

generator. It also controls the pneumatic systems, the two status screens and the 

communication with the touchscreen interface. The controls were engineered 

via TwinCAT, and the visualization was programmed entirely in VB.NET. The pro-

cess flow is backed up via an SQL database on the Embedded PC, which contains 

the various formulas and a logging system. The logging process features, among 

other things, an overload sensor, which prevents the system from being started 

if any basket is overloaded. Another important component is the power control 

for the ultrasound source to ensure the prescribed cleaning performance. If it 

doesn’t work correctly, the system emits an alarm. The system also logs the 

temperature and the cleaning cycle to ensure that the process is executed based 

on the “best practices” required in the medical field.

Built-in web connectivity on the CX2020 provides additional reliability, because 

it enables Z-Projects to check and take action remotely if a problem arises. 

New dimension in ultrasonic cleaning

By employing a variable ultrasound source in combination with the CX2020 with 

its real-time TwinCAT kernel, the cleaning cycle can be flexibly adapted to the 

specific products and their level of contamination. “The Embedded PC gives our 

system the level of industrial robustness it needs,” says Nancy Steenbakkers. 

“While this is an indispensable feature for hospitals, it also makes this system 

ideal for use in other areas, such as the pharmaceutical industry, laboratories, 

microchip production, and much more.”

The control platform of the UltraZonic cleaning system consists of a  

CX2020 Embedded PC with directly-connected I/O components and TwinCAT.


