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NAMI Smart Reactive Color Changing Materials

( Photochromism = 1)
Mobile t’,i s (.-a
/C) flashlight L}‘% ‘& 17 &
. ,. D8 ol
Security
N v Artwork/paint S D
Gh ermochromism — A
- ’/ : :‘»:5\1-1 ° D)@ mit
H H . { :.r: Exceod upper limit
Chromic _materlals- o—-0 D, e
Color changing materials 30to 50 .
Thermochromic
\ temperature sensor j
/Fluorescent )
Secret
- printing/
\O security
Luminescence printing /

NAMI

Your Materials Expert NAMI Confidential WK B 15



Theory of color changing effect

Photochromic Thermochromic Fluorescence
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Conventional-UV trigger photochromic materials

VIS .

In solution

Photochromism
& uv
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In solid state

» Triggered by UV light
» Perform stable and robust color changing effect

> Color: Orange, Red, Purple Features:
% Oreanic based » Home-made structure
g » Stable and reversible
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New-Visible light trigger photochromic materials
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*New spectral area obtained!’
» Visible light region (violet and blue region)
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Demonstration-visible light color changing effect

Features:

» Triggered by visible light

» Perform stable and robust color changing effect
» Color: Blue and Purple

» Organic based

» Home-made structure

US Patent Granted
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Methods and applications

Printing

Spray coating
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Inkjet printing
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NAMI color changing
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@ Toxicity and safety tests

Toxicity test:

» Acute toxicity (oral)

» Acute toxicity (dermal)

» Skin corrosive /irritation

» Serious eye damage/ irritation

Safety test:

> EN71-3

» Cadmium (REACH)

» AZO Colorants

» Formaldehyde content

» Vinyl Chloride Monomer Content

» Other toxicity tests (can be included in projects)
» New chemicals registration (CAS code, MSDS...)
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New opportunity (Anticounterfeiting)
IR absorbing+ emittingcode
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New opportunity (Anticounterfeiting)
Dual color emission code
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Abstract

Composed of two suropium complexss doped in polyviny ] Dulyrad as the host material, « novel photeluminescent lnk has been

foruulated by syathesizing Ku{FAC) Phen ws @ rod Junicescunt down-shillizg eiziller and eoploviog S:ALO:Eu, Dy as alony

prcsislend green phosphor, Boll emillers are incorporaled Lo design @ photoluinescent ink wilh bizury emission undec s siagle \\
UV excitation wavelength, whare a rod light iz emitted when exposed under 325 nm, subsoquently becoming green upon the UV Coew]
light being switched off, The concept prezented here i3 unequivocaliy distinet from the classical doal-mode emission, which N
requites g second extra near-infrared excitation around 580 nm to produce a binary luminescence. This work demonstrates the
ritartlessness of nsing ane 17V excitation for dual-mode visible emission while rendering the counterfeiting of confidential
docnments more anerons.

UV light Visible light

» Red emission » Long lasting after growth
NAM/ green emission
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Calling for platform project in IR materials

Proposal submission deadline &5 1t H Feb 2023

Project vetting date T8 B &4 H &f Mar 2023

Project type IH B 28 5l Platform (£ &)
Project starting date 15 B Fi 15 H & 15t Jun 2023 (2 years project)
Total project cost I8 H A& HKD 5.0M
Sponsorship form industry ¥ Bh & HKD 1.5M

Net sponsorship after cash rebate FEBh & (IR £ [E1F042) if applicable HKD 0.90M/company (for 1 sponsor)
HKD 0.45M/company (for 2 sponsors)

IP ownership Hik EETEF & NAMI
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