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Introduction

The Versuchs- und Lehranstalt für Brauerei in Berlin (VLB) e.V. has conducted comprehensive tests using the MediPlas 

RONS generator to reduce live cell counts in a liquid phase. The experiments demonstrated that the MediPlas system could 

achieve a reduction in live cell counts by more than 6 log levels within just 5 minutes, or up to a maximum treatment time of

15 minutes, depending on the type of bacteria. The experimental setup included both gram-positive bacteria (Bacillus subtilis) 

and gram-negative bacteria (Escherichia coli).

About MediPlas

Developed by Relyon plasma GmbH, the MediPlas system adheres to high medical standards and features an efficient 

generator for reactive oxygen and nitrogen species (RONS) paired with a precisely matched high-voltage generator. 

By adjusting input parameters such as the type of process gas, flow rate, driver voltage, and active temperature control, 

he chemical composition of the RONS can be tailored (e.g., ozone chemistry or nitrogen oxide acids). This customization 

is highly advantageous for disinfection and sterilization processes, enabling customer-specific optimized settings.

Additional information

The MediPlas system's ability to significantly reduce live cell counts in a short period highlights its potential for various

applications in medical and industrial fields. Its flexibility in adjusting RONS composition makes it a versatile tool for targeted 

disinfection and sterilization, ensuring high efficacy against a broad spectrum of microorganisms. This innovative technology

represents a significant advancement in the field of plasma-based disinfection, offering a reliable and efficient solution for 

maintaining hygiene and safety standards.

https://www.vlb-berlin.org/en
https://www.tdk-electronics.tdk.com/en/3128022/products/product-catalog/cold-plasma-technology/mediplas
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Experimental Setup
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Experimental Design

Introducing reactive air (MediPlas system) into a reaction vessel and flowing through a microorganism suspension with a defined number 

of living cells to kill the vegetative cells

Test parameters

● Process gas (constant) Synthetic air, Δp <100 mbar; flow = 0.5 l/min and 2 l/min 

 (sintered stone in the reaction flask well flowed through), gas volume flow constant

● Peltier element (constant) 2 A (except for DC 100% → 0 A)

● PWM frequency (constant) 70 Hz

● Duty cycle (variable) (1) 40%, (2) 70% and (3) 100%

● Test germ 1 B. subtilis suspension (nutrient medium: standard nutrient medium I, 

 defined cell count – 106 CFU/ml – in 0.9% NaCl solution)

● Test germ 2 E. coli suspension (nutrient medium: standard nutrient medium I, 

 defined cell count – 106 CFU/ml – in 0.9% NaCl solution)

● Test liquid Deionized water

● Sampling (Start value) 0 min, (1) 5 min, (2) 15 min and (3) 60 min

● Analytics pH value (immediately after sampling)

 microbial examination (colony forming units)

→ The target for the microbial examination is the detection of a viable cell count reduction of 3 to 6 log levels
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B. Subtilis (BEAM_2024_19)

Colony Forming Units (CFU) & pH

Sample t [min] 

Colony 

creating units 

per ml 

Log reduction

Sample 

with MediPlas setup 1 

(40% duty cycle)

0 2.10E+06 ---

5 21.0 5.0

15 0 >6.3

60 0 >6.3

Sample 

with MediPlas setup 2

(70% duty cycle)

0 2.90E+06 ---

5 21.6 5.0

15 0 >6.5

60 0 >6.5

Sample 

with MediPlas setup 3

(100% duty cycle)

0 2.45E+06 ---

5 23.9 4.9

15 0 >6.4

60 0 >6.4
● After 5 minutes of treatment, the live cell count was reduced by 5 log levels 

in all samples. After 15 minutes of treatment, a further reduction of more than 

6 log levels was achieved in all samples.

● This correlates with an increase in the acidity of the plasma-activated water 

(PAW) manifested in a reduction of pH value.

● The presence of RONS is effective against B. subtilis.

Fifteen minutes after the introduction of reactive air, no viable B. subtilis was detected, a reduction of over 6 log levels
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● @ 70 Hz and 0.9 … 1.0 l/min.

● Starting cell count 1.00E+06

● MediPlas setup: Parameters such as gas flow, power, frequency, duty cycle, and temperature can be 

individually adjusted and fine-tuned in the MediPlas system. This allows for creating of various output 

gas combinations tailored to each microorganism, aiming to achieve the optimal reduction in live cell 

counts. In this experiment, only the reactor's driving power was adjusted to three different levels.

Δ log 0
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E. coli (BEAM_2024_22)

Colony Forming Units (CFU) & pH

● After 5 minutes of treatment, live cell counts were reduced by more than 

6 log levels in all samples.

● The presence of RONS is effective against E. coli.

Five minutes following the introduction of reactive air, no viable E. coli were detected, decreased by over 6 log levels
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● @ 70 Hz and 0.9 … 1.0 l/min.

● Starting cell count 1.00E+06

● MediPlas setup: Parameters such as gas flow, power, frequency, duty cycle, and temperature can be 

individually adjusted and fine-tuned in the MediPlas system. This allows for creating of various output 

gas combinations tailored to each microorganism, aiming to achieve the optimal reduction in live cell 

counts. In this experiment, only the reactor's driving power was adjusted to three different levels.

Sample t [min] 

Colony 

creating units 

per ml 

Log reduction

Sample 

with MediPlas setup 1

(40% duty cycle)

0 1.53E+06 ---

5 0 > 6.2

15 0 > 6.2

60 0 > 6.2

Sample 

with MediPlas setup 2

(70% duty cycle)

0 1.02E+06 ---

5 0 > 6.0

15 0 > 6.0

60 0 > 6.0

Sample 

with MediPlas setup 3

(100% duty cycle)

0 1.00E+06 ---

5 0 > 6.0

15 0 > 6.0

60 0 > 6.0

Δ log 0
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Conclusions

In this experiment, the populations of B. subtilis and E. coli were reduced by over 6 log levels after 15 minutes 

and 5 minutes, respectively, following the introduction of reactive air generated by the MediPlas system into a 

vessel filled with deionized water. 

The experiment continued for up to 60 minutes, showing a continuous decrease in the pH levels of the Plasma 

Activated Water (PAW).

Additional comments

● No additional chemicals were added to the vessel or the MediPlas system

● The MediPlas system was operated with ambient air as input gas
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More Information about MediPlas

Website: MediPlas | TDK Electronics - TDK Europe

Reach out at: cold-plasma@tdk.com

https://www.tdk-electronics.tdk.com/en/3128022/products/product-catalog/cold-plasma-technology/mediplas
mailto:cold-plasma@tdk.com
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Important

Some parts of this publication contain statements about the suitability of our products for certain areas 

of application. These statements are based on our knowledge of typical requirements that are often placed on 

our products. We expressly point out that these statements cannot be regarded as binding statements about 

the suitability of our products for a particular customer application. It is incumbent on the customer to check 

and decide whether a product is suitable for use in a particular application. Our products are described in detail 

in our datasheets. 

The Important Notes (www.tdk-electronics.tdk.com/ImportantNotes) and the product-specific Cautions and 

Warnings must be observed. 

All relevant information is available through our sales offices.

http://www.tdk-electronics.tdk.com/ImportantNotes
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