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Encrypting Anti-counterfeiting Patterns with Multi-Mode @
Luminescent Nanotaggants

Current Anti-counterfeiting Methods:

Overt Covert Track & Trace Forensic

Forensic markers
* Chemical taggants: trace chemicals which can only be
detected by highly specific reagent system, not by
conventional analysis

Micro taggants: they are microscopic particles containig
coded Information like alphanumerical data on small flakes
or threads, fragments of multicoloured multilayered
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Encrypting Anti-counterfeiting Patterns with Multi-Mode

Luminescent Nanotaggants

Luminescent Nanotaggants

{lanthanide-doped nanoparticle}
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980 nm 808 nm 254 nm

* The color of nanotaggants is tunable through

g A the control of activator composition and
£ WALa A concentration of lanthanide elements

400 500 600 700

& ~ — The unique colour (wavelength) of each
2 “l\ Anti-counterfeiting Pattern contains

- - WARVA W the encrypted information
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(a) (b) Ambient light a) Nanotaggents with encrypted lanthanide are
° coated at the dedicated positions of a single
pattern on the substrate

CI b) The pattern under ambient light is invisible

(c) 980 nm laser 808 nm laser c) Itis able to be seen under dedicated color
(wavelength) of lighting, such as far IR or UV

Spectrum of
Visible light
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— The Anti-counterfeiting Pattern can be either:

(i) Read by naked eye (covert)

(ii) Authenticated with assistance of professional
equipment in laboratory (forensic)
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Encrypting Anti-counterfeiting Patterns with Multi-Mode
Luminescent Nanotaggants

Advantages:
* Nanotaggants Pattern encrypted by Lanthanide with High Security Level
* Anti-counterfeiting Pattern hidden but readable under invisible lighting

» Difficult to duplicate by various nanotaggants on a single pattern or color-graphic
sequence

» Pattern feasible on any material substrate

Applications:

* Anti-counterfeiting for Food & Beverages, Pharmaceuticals & Healthcare, Clothing &
Accessories,, Industrial & Automotive, Electronic device
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