POLTAGP® - Unlocking Material Identity

Invisible. Programmable. Verifiable.
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- System Features

¢ Millions of custom-designed
molecular tags

e Verification of recycled content

e Compatible with solids and liquids,
polymers, coatings, inks and

POLTAG® gives materials a unique molecular identity. )
adhesives

POLTAG® enables secure material authentication, end-to-end traceability,
¢ Verification by mass spectrometry,

independent of optical properties

recycled-content verification and trusted digital material passports.

POLTAG® consists of customized oligomers that create a unique molecular
e Stable throughout manufacturing

and the product lifecycle

tag, which is permanently embedded directly in the material.

This invisible molecular tag remains with the material throughout its entire

e Secure material identification:

lifecycle and can be securely verified at any point in the value chain using ) .
Tamper-proof, impossible to copy

mass spectrometry. Unlike conventional or visible marking, the identity is
¢ Cost-effective at negligible dosage

part of the material itself, making it highly secure and tamper-proof.
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A New Generation of Material Identity

POLTAG® consists of sequence-defined oligomers that act as programmable molecular material Key Adva ntages Of POLTAG®

markers. It is embedded permanently and uniformly at low concentrations of 0.1 to 10 ppm

within both solid and liquid materials. POLTAG® remains part of the material throughout its entire

lifecycle and enables traceability and authentication of materials. POLTAG® is tamper-proof, @ Programmable - Millions of custom-designed molecular tags
impossible to copy and can be linked directly to a digital material passport. Every material batch can have its own invisible POLTAG®

Each custom-designed molecular tag carries a unique molecular identity that can be securely </> code that can be linked to a material passport.

recovered and verified by mass spectrometry - even after thermal, mechanical and chemical

stress. The encoded information enables reliable verification of customer-defined features \

like material origin, composition, manufacturing data and recycled content. -

@ Recycled-content verification

j@ POLTAG® enables to verify the quantity

of recycled content and material origin.

Why POLTAG®?

Material-independent detection
Works reliably in liquids and solids,
9 regardless of optical properties, carbon

‘ < black or common additives. Seamlessly
k integrates into existing formulations and

Authentication of materials and production batches
End-to-end traceability across manufacturing and supply chains

manufacturing processes.
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@® Protection against counterfeiting and substitution
@® Verification of recycled content and material origin
[ J

Enable trusted digital material passport @ Long-term stability

POLTAG® is chemically, physically and ther-
mally stable up to at least 300 °C, remaining
fully detectable throughout manufacturing
K and the entire product lifecycle.
@ Invisible, tamper-proof and impossible to copy

Embedded directly into the material. No labels.
No QR codes. No visible alteration of the material.

@ Cost-efficient — Negligible dosage at only 0.1-10 ppm
Ultra-low marker concentrations minimize costs without
affecting material properties, enabling economical large-

scale implementation and reliable longterm detection.

POLTAG®: How it Works

oTag integration
Molecular tags are
incorporated

into the material.

QSampIing & extraction
A small material sample

(100 mg) is taken and the
molecular tag is extracted
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Tracking Technologies

Polysecure’s tracking technologies enable authentication, traceability and identification throughout the
entire material and product lifecycle. The following overview highlights the key features of our solutions.

Marker type Target application  Temperature stability Detection Materials
s Reliable, tamper-proof - ) -
@ POLTAG® Seque.nce defined tracking of many At least 300 °C Lab-based mass Sghd and liquid .
oligomers . spectroscopy materials, black plastics
material batches
Q BRANDPROOF® Fluorescent Rgliab\e, Mobile detector Plastics, coatings,
markers mobile prod_uct At least 800 °C (offline) inks, aluminum
authentication
® i -
% TraCkBVStarS Fluorescent Rel|all<3.le, f"fréng .Zroolf Mobile detector Plastics, coatings,
markers tracking Od fnaividua At least 800 °C and online fiber-based materials,
products database inks, aluminum

About Polysecure

Hard Science. Real Impact. We take it beyond what you are used to.

Polysecure is a technology leader in advanced identification and sorting solutions. We develop innovative
technologies for a truly circular plastics economy.

We provide identity to materials — and turn them into manageable assets. Through our marker tech-
nologies, we enable precise identification and tracking of materials and components. Our solutions add
value: from protecting against product piracy and unjustified warranty claims to quality control, process
monitoring, and full product lifecycle traceability.

At the same time, our detection technologies and intelligent sorting systems recover high-purity material
fractions — with or without fluorescent markers.

Sort4Circle® brings circularity into real industrial operations, turning waste into valuable resources and
measurable impact.

Polysecure GmbH info@polysecure.eu
St. Georgener Str. 19 Tel.: +49 761 5579785-0
79111 Freiburg www.polysecure.eu
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