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Abstract: Liquid crystals, with their multifunctional and tunable properties, have garnered significant
attention in the field of information security. Due to their unique molecular structures and phase transition
properties, liquid crystals can alter their characteristics in response to external stimuli, such as reversible
switching between light scattering and transparent states, dynamic changes in structural color, and

variations in rigidity. Through doping stimuli-responsive molecules or dyes into the liquid crystal matrix,
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it can not only improve the physical and optical properties of the liquid crystals, but also impart
additional stimulus-responsive functions, or even multiple stimuli responses, thus enabling multi-mode
or multi-level dynamic information storage. Applying liquid crystal materials to anti-counterfeiting labels
enables efficient and visual authentication of products and documents, effectively countering forgery and
tampering. This article reviews the latest technological advancements of liquid crystal materials in the
fields of encryption and anti-counterfeiting. It systematically introduces the design and manufacturing
strategies of stimulus-responsive liquid crystal materials, and their response mechanisms under single
and multiple stimuli, such as light, heat, stress, humidity and electricity, and discusses specific
application cases in encryption and anti-counterfeiting. Finally, the prospect and challenges of liquid
crystal materials in the field of information security are introduced. This review provides important

guidance for the design and development of in liquid crystal materials in encryption and anti-counterfeiting

applications.
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polarized luminescence (CPL)™
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Fig.6 (a) Anti-counterfeiting applications of CPL/CPRTP-active N*-L.C'™; (b) Information encryption applications of
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images of patterns based on selective reflection of JOs from 343 K to 383 K'*';

(a) Dual-mode anti-counterfeiting applications of JOs, screen printing process of anti-counterfeiting patterns, and

(b) Images of tricolor patterned

coating at different temperatures during heating and cooling from 20 °C to 61 °C"*"
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code™; (b) Humidity-responsive CLCN coating with a permanent PKU logo and dynamic tree-like patterns'?.
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Fig. 10 (a) Schematic illustration of a mechanical gate-controlled display device and its output data under various strains

and CPF conditions™ ; (b) Schematic illustration of patterned CLCE films prepared by UV-induced post-
functionlization, and images of mechanochromic CLCE films with the butterfly pattern™’; (¢) Reflective color

variations of different patterns printed on TMSPMA -modified elastomeric film under mechanical stretching™™.
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(b) Various views of encrypted and decrypted data prepared by CLC films under different polarizing filters"”’.
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