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The unbreakable connection: 



Why a new generation of ESD 
protective materials is needed?



Industries vs requirements

Cable industry & Automotive Printing industry

Stable ESD 
protection

High durability 
& flexibility

Resistance to harsh
environnements

Skin contact 
approved

Touchscreen 
function

Colored and
non-marking

Low hardness & 
flexibility

Electronics



Revised SAE standard (AS81582D : 2025) now 
specifies that certain electrical connectors must be 
rated for operation up to 200°C . 
Draft European Norm FprEN 50483-5:2025 include 
more stringent electrical ageing tests to ensure 
connectors can withstand long-term stress

TU Dresden presented at the 2025 IEEE Holm 
Conference, are investigating how factors like 
mechanical tensile loads can interact with thermal 
stress to shorten a connector's service life, especially 
as power grids are utilized more intensely 

Industries challenges – electrical connectors 

Zero-maintenance longevity

Higher current ampacity 

This tents manufacturers build 
connectors that are more resilient to 
these combined challenges

Higher operating temperatures 
for cable accessories 



Longer mechanical service life 
This tents manufacturers to develop 
new formulations and designs 

Industries challenges – electronics and diagnostics 

Bio-compatible flexible material 
for stable signal transfers

Excellent elasticity and strength 



New material requirements & 
extra functions



Touchscreen 
compatibility 

Extra function examples  



Electrical impulse 
stimulation in healthcare 
and diagnostics 
equipment  

Extra function examples  



Robotic joints must withstand from 
few thousands to 1,000,000+ cycles 

New material requirements



Wearable electronics with human 
body signals transfer 

Flexible electrodes in medical 
and diagnostics equipment   

New material requirements



Why TUBALL
graphene nanotubes?



3D network – multiple effects 

Binds together particles and reinforces 
the structure

BATTERY ANODE
Conducts electrical current throughout material

RUBBER COMPOSITES
Redirects and suppresses cracks, redistributes 
the force applied to material







Standard
technology

process
material +

Graphene 
Nanotubes*

Suspensions

Concentrates

Developed technology for easy use



tonnes less CO2

62mlnStrength & 
durability

Energy 
efficiency

Graphene nanotubes have a significant impact on 
reducing the carbon footprint thanks to two effects:

GHG emissions reduction















Tests passed 
with TUBALL
(powder form):

Skin corrosion (OECD 431)

Skin irritation (OECD 439)

Skin sensitization (OECD 406) 

Acute dermal toxicity (OECD 403)

NOTE! It is necessary to conduct specific biological and toxicity evaluations of 
medical/healthcare devices and/or their components. These studies should be initiated by 
producers of this medical/healthcare devices, according to local regulations.

Toxicology assessment of 
TUBALL with respect to skin





EHS status



TUBALL has a large international chemical 
inventory status, including EU and US

No Hazard Classification according to the 
present CLP/GHS regulations

No exposure, no release of free nanotubes –
Assessed by external labs:
• VITO (BE), 2017: Abrasion of tread compound samples
• ARDL (USA), 2023: Lab Wear of tires

Product safety



EHS global leadership





What can we bring 
together to circularity ? 



Belgrade

LUXEMBOURG

Shanghai

The OCSiAl R&D Department comprises more 
than 30 scientists specializing in physics, 
chemistry, and materials science.
OCSiAl R&D and Technical support are 
concentrated in TUBALL Centres, hubs for 
production technology development and new 
material prototyping. 
Located in Luxembourg, Serbia, and China –
regions with high demand for graphene nanotube 
solutions – they manage the full development 
chain, from fundamental research to fine-tuning 
TUBALL applications in pilot industrial lines.

OCSiAl R&D and Technical support



TUBALL MATRIX 
is a pre-dispersed concentrate for medium 

and high viscosity, and even solid applications

TUBALL -based suspensions 
are for high solvent or water content 

applications

Based on the core technology of GNT synthesis, OCSiAl has developed a family of 
TUBALL -based  products for different industries

Downstream products

32



Development of industrial solutions

Technical task formulation 

Feasibility study 
& prototyping  

Product scaling 

New industrial solution release 



OCSiAl produces 
this game changing 

material in industrial 
scale at affordable cost



http://www.ocsial.com/
http://www.tuball.com/
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