
POLTAG® gives materials a unique molecular identity. 
POLTAG® enables secure material authentication, end-to-end traceability, 
recycled-content verification and trusted digital material passports.
POLTAG® consists of customized oligomers that create a unique molecular 
tag, which is permanently embedded directly in the material.
This invisible molecular tag remains with the material throughout its entire 
lifecycle and can be securely verified at any point in the value chain using 
mass spectrometry. Unlike conventional or visible marking, the identity is 
part of the material itself, making it highly secure and tamper-proof.

System Features

•	Single-pass, multi-sensor detection 		  (NIR, MIR, VIS, AI etc.)

POLTAG® - Unlocking Material Identity

System Features

•	Millions of custom-designed  
	 molecular tags 

•	Verification of recycled content

•	Compatible with solids and liquids, 	
	 polymers, coatings, inks and  
	 adhesives

•	Verification by mass spectrometry, 
	  independent of optical properties

•	Stable throughout manufacturing  
	 and the product lifecycle

•	Secure material identification:  
	 Tamper-proof, impossible to copy 

•	Cost-effective at negligible dosage 

Invisible. Programmable. Verifiable.



Programmable - Millions of custom-designed molecular tags
Every material batch can have its own invisible POLTAG® 
code that can be linked to a material passport.

Recycled-content verifi cati on
POLTAG® enables to verify the quanti ty 
of recycled content and material origin.

Material-independent detecti on 
Works reliably in liquids and solids, 
regardless of opti cal properti es, carbon 
black or common additi ves. Seamlessly 
integrates into existi ng formulati ons and 
manufacturing processes. 

Long-term stability                                                          
POLTAG® is chemically, physically and ther-
mally stable up to at least 300 °C, remaining 
fully detectable throughout manufacturing 
and the enti re product lifecycle.

Invisible, tamper-proof and impossible to copy                                                            
Embedded directly into the material. No labels. 
No QR codes. No visible alterati on of the material.

Cost-effi  cient – Negligible dosage at only 0.1–10 ppm
Ultra-low marker concentrati ons minimize costs without 
aff ecti ng material properti es, enabling economical large-
scale implementati on and reliable longterm detecti on.       

POLTAG® consists of sequence-defi ned oligomers that act as programmable molecular material 
markers. It is embedded permanently and uniformly at low concentrati ons of 0.1 to 10 ppm 
within both solid and liquid materials. POLTAG® remains part of the material throughout its enti re 
lifecycle and enables traceability and authenti cati on of materials. POLTAG® is tamper-proof, 
impossible to copy and can be linked directly to a digital material passport.
Each custom-designed molecular tag carries a unique molecular identi ty that can be securely 
recovered and verifi ed by mass spectrometry - even aft er thermal, mechanical and chemical 
stress. The encoded informati on enables reliable verifi cati on of customer-defi ned features 
like material origin, compositi on, manufacturing data and recycled content.

A New Generati on of Material Identi ty

 Authenti cati on of materials and producti on batches
 End-to-end traceability across manufacturing and supply chains 
 Protecti on against counterfeiti ng and substi tuti on 
 Verifi cati on of recycled content and material origin 
 Enable trusted digital material passport

Plasti cs Manufacturers 
& Compounders

Automoti ve Industry Chemical Companies

Industry Applicati ons

Texti le & Fiber Industry Brand Owners & ProductRecycling Companies

Why POLTAG®?

POLTAG®: How it Works

Key Advantages of POLTAG®

Compati ble Materials 

Plasti cs Paints Resins Adhesives Fibers Fuels Oils Coati ngs

Code detecti on and reading using 
a portable mass spectrometer.

 2  Sampling & extracti on
A small material sample 
(100 mg) is taken and the 
molecular tag is extracted

 1  Tag integrati on
Molecular tags are 
incorporated 
into the material.

or

 3  MS/MS analysis
The molecular code is 
identi fi ed by mass spec-
trometry inhouse or at 
Polysecure






 4  Code verifi cati on and linkage 
The molecular identi ty is verifi ed 
and linked to product, batch or 
passport data



Hard Science. Real Impact. We take it beyond what you are used to.
Polysecure is a technology leader in advanced identi fi cati on and sorti ng soluti ons. We develop innovati ve 
technologies for a truly circular plasti cs economy.
We provide identi ty to materials – and turn them into manageable assets. Through our marker tech-
nologies, we enable precise identi fi cati on and tracking of materials and components. Our soluti ons add 
value: from protecti ng against product piracy and unjusti fi ed warranty claims to quality control, process 
monitoring, and full product lifecycle traceability.
At the same ti me, our detecti on technologies and intelligent sorti ng systems recover high-purity material 
fracti ons – with or without fl uorescent markers.
Sort4Circle® brings circularity into real industrial operati ons, turning waste into valuable resources and 
measurable impact.

                                                 

About Polysecure

Polysecure GmbH
St. Georgener Str. 19
79111 Freiburg
Germany

info@polysecure.eu
Tel.: +49 761 5579785-0
www.polysecure.eu

Marker type Target applicati on Temperature stability Detecti on Materials

TrackByStars®

POLTAG® Sequence-defi ned 
oligomers

Reliable, tamper-proof
tracking of many 
material batches

                

At least 300 oC Lab-based mass 
spectroscopy

 Solid and liquid 
materials, black plasti cs

 Fluorescent 
markers

Reliable, 
mobile product 
authenti cati on

At least 800 oC 
Mobile detector 

(offl  ine)
Plasti cs, coati ngs, 
inks, aluminum

 Fluorescent 
markers

Reliable, forgery-proof 
tracking of individual 

products
                

At least 800 oC                              
Mobile detector 

and online 
database

Plasti cs, coati ngs, 
fi ber-based materials, 

inks, aluminum

BRANDPROOF® 
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Tracking Technologies
Polysecure’s tracking technologies enable authenti cati on, traceability and identi fi cati on throughout the 
enti re material and product lifecycle. The following overview highlights the key features of our soluti ons.   

                                                 


