


It is the latest Ster product, made from special material containing
particles capable capable of eliminating or inhibiting the growth and
proliferation of microorganisms.

ULTRA LIGHT

A light seat  with low exploatation costs and a small number of parts 
included in its composition, allowing easy and quick assembly and 
maintenance.
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People are travelling around the world,
moving to new places in a few hours carring
with them foreign microorganisms to their
destination : In this aspect public places are
especially dangerous.

Due to the increasing use of antibiotics and
chemicals in food, people are losing their
innate immunity and getting sick more often.
On the other hand bacteira which produce,
more and more of new strains are becoming
more resistant. To solve this problem a
bacteriostatic solution was implemented.

In our environment there are many people
who are particularly vulnerable to bacteria
and fungus: people with reduced immunity
due to stress, high work activity, people
overtired, children, the elderly, people
chronically ill, for which there were no
effective widely available preventive
solutions so far .
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Subject Value RLU*
Exceeded limit 

YES/NO

Elevator buttons 47 NO

Mikrovawe 51 NO

Hospital curtains 77 NO

Toilet 107 YES

Handles on training equipment in fitness centers 113 YES

Handles in buses 140 YES

Mobile buttons 140 YES

ATM buttons 438 YES

RLU - relative light unit. 

The ATP test measures the light emmited during the reaction of ATP produced by the microorganisms and 
the enzyme luciferase. A luminometer allows quantification of the emmited light in terms of RLU (relative 
light unit). The higher the value, the more bacetria are present.

*

Tests were conducted on the 
surface of the following items  by 
means of luminescent ATP detector, 
which  allows for quick detection of 
bacteria:

Keyboard of ATM
Mobile phone
Handrails in buses
Dishes washed the day before their       

re-use
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What is the impact of microorganisms on surface?

Direct degradation 
bacteria use plastics as a 
food source.

Indirect degradation 
metabolites from bacteria
or fungi can interact  with 
plastic.

Colonization of materials 
by the microorganisms.

Formation of biofilms

Decolorization/Bleaching

Undesirable color

Loss of mechanical properties

Increased risk of transmitting 
infections and diseases because of 
presence of microorganizms on 
surface

Results:
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External action

Perforation of the cell wall leads to 
disruption of the permeability of the cell 
membrane and as a result  causes the 
death of bacteria

Internal action

Influence on bacterial DNA  - hinder 
reproductive process, enter DNA and 
causes the death of bac-teria

Bacteria exposed to AB+ 
silver naniparticles

Bacteria before being 
exposed to AB+ silver 

nanoparticles 
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Untreated plastic plastic
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Europe

Brussels Regulation is a document which describes the attitude of UE towards nanoparticles.

There is no required authorization to the use of silver nanoparticles. The only exception is food packaging.

The safety of use is guaranteed by using silver nanoparticles fixed within matrix.

Nanosilver products can be safely placed in landfill sites.

Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR) stated in a report :

Nanosilver: „safety, health and environmental effects and role in antimicrobial resistance” nanosilver does not pose a
risk to human health, safety and to the environ-ment
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The growth of common fungi and bacteria
was tested on the plastics that are used for 

ULTRA LIGHT seats. 

Fungi: 
Aspergillus niger CCUG 18919, 
Stachybotrys chartarum

Strains of bacteria: 
Staphylococcus aureus ATCC 6538, 
Escherichia coli ATCC 8739, 
Pseudomonas aeruginosa CCUG 17619, 
Bacillus subtillis ATCC 6633 
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standard plastic plastic

Eserichia Coli 
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efficacy study activities have been carried out by a team 
led by prof. Sczepan Zapotoczny from the Jagiellonian
University.

*



Aspargelius niger

standard plastic plastic
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efficacy study activities have been carried out by a team 
led by prof. Sczepan Zapotoczny from the Jagiellonian
University.

*



Surface of the seat improves the hygiene by
effective preventing the growth and
accumulation of bacteria.

Antibacterial properties have been checked
according to ISO 22196.
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Silver nanoparticles are embedded in the polymer matrix which prevents 

them from being washed or rubbed away. 

Embedding the nanoparticles in the material prolongs the  lifetime of the 
product

In effective concentrations, the antibacterial material does not significantly 
influences the physical properties of the original material (ex. colour, durability 
and hardness  etc.)
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Strong anti-fungal effect:

The antibacterial plastic 
significantly reduced the 
growth of fungi

Strong anti-bacterial effect:

High bacteria mortality and 
reduced growth were 
observed for the studied 
strains of bacteria on the 
antibacterial+ plastic 
surface. 
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A light seat with low costs of exploatation and 
minimum amount of components, designed 
for easy and fast assembly and maintenance. 

…
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An average exploitation time
of a bus is 15 years

An average yearly mileage 
of a city bus is 80 000 km

Fuel combustion is
0,00004 l per kg/km

80 000  km

17



Yearly a bus needs to combust 3,2 liter of 
diesel fuel for transportation of 1 kg

80 000 * 0,00004l = 3,2l
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Savings generated by a mass reduction of a set
of ULTRA LIGHT seats is minimum 100kg 

3,2l * 100 = 320 l

320l * 1,3 €/l = 416 € yearly

Assuming that a life cycle of a bus is 

15 years, your savings can reach 6240 €

416 € * 15 years = 6240 €
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Taking that a fleet counts 100 buses 
savings can achieve 624 000 €

6 240€ * 100 = 624 000€
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1l of diesel fuel combustion emits 2,7-3,1 kg of CO₂

Saved fuel during a  life cycle of one bus 

Reduced emission of  CO₂ during  a life cycle of one bus 

Reduced emission of  CO₂ during  a life cycle of a fleet of 100 buses

1 tree absorbs

216 trees absorb

2,7-3,1 kg CO₂

4800l  

Min. 12 960 kg

Min. 1 296 000 kg

6 tons of CO2

1 296 000 kg CO2

Thanks to ULTRA LIGHT seats in 100 buses  
216 trees produce oxygen for people
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An example of colaboration of 4 sciences:

Economy
Environmental protection 
Microbiology
Engineering

5 features of ULTRA LIGHT:

Savings
Reduction of CO₂ emission
Protection against bacteria and fungus   
Nanotechnology
Recycling
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=

Ecology

Economical exploitation

Health protection

Comfort and increased safety
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…
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Next step: Solutions for intercity & long-distance vehicles
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the presentation was prepared with the use materials created by the research
team of prof.  Sczepan Zapotoczny from the Jagiellonian University.


