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H.; Cai, Z.; Dong, Y.; Angew. Chem. Int. Ed., 2024, 63, €202317431.
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Chengtao Yu*, Pengju Pan*. Non-monotonic information and shape evolutions of polymers enabled by
spatially programmed crystallization and melting. Chem Bio Eng. 2024, 1, 790.

[3] Xing Zhang, Yichen Zhou, Haoran Chen, Ying Zheng, Junfeng Liu, Yongzhong Bao, Guorong Shan, Chengtao
Yu*, Pengju Pan*. Shape memory networks with tunable self-stiffening kinetics enabled by polymer
melting-recrystallization. Adv. Mater. 2025, 2025, 37, 2500295.
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Thermal Welding of Liquids
b e
Beijing University of Chemical Technology

Welding of thermoplastics is a common practice in many industrial sectors, but it has yet to be realized with
fluids. Here, the thermal welding of liquids by using the assembly and jamming of nanoparticle surfactants (NPSs)
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at liquid—liquid interfaces is reported. By fine-tuning the dynamic interaction strength within NPSs, the interfacial
activity of NPSs, as well as the binding energy of NPSs to the interface can be precisely controlled, leading to a
dynamic exchange of NPSs, maximizing the reduction in the interfacial energy. With NPSs jammed at the
interface, the structures of liquids can be manipulated to complex geometries by applying an external force and,
due to the temperature responsiveness of NPSs, when bringing liquids into contact and heating the system,
welding of liquids can be achieved. This work provides a straightforward strategy for the construction of modular
all-liquid fluidics, opening up numerous opportunities in fields like biotechnology, healthcare, and materials
science.
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Amino acid crystals have emerged as promising piezoelectric materials for biodegradable and biocompatible
sensors; however, their relatively low piezoelectric coefficients constrain practical applications. Here, we
introduce a fluoro-substitution strategy to overcome this limitation and enhance the piezoelectric performance of
amino acid crystals. Specifically, we substituted hydrogen atoms on the aromatic rings of L-tryptophan,
L-phenylalanine, and N-Cbz-L-phenylalanine with fluorine, resulting in significantly elevated piezoelectric
coefficients. Density functional theory calculations further indicate that fluorination strengthens polarization by
modifying molecular dipole moments. Consequently, these fluoro-substituted crystals achieve piezoelectric
coefficients of up to 50.36 pm/V, surpassing those of other organic piezoelectric materials such as polyvinylidene
fluoride (PVDF), poly(L-lactic acid) (PLLA), and gelatin. When integrated into flexible, biodegradable force
sensors, the fluoro-substituted crystals exhibit a broad sensing range, high sensitivity, and stable in vivo operation
over extended periods. This work establishes a versatile route for boosting piezoelectricity in biomaterials, thereby
broadening their scope in biomedical applications.
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Engineering a Thermally Activatable Protein Clicker for Injectable and In Situ-Forming Hydrogels
éﬁ'ﬁ*
23]

Zhejiang University

Injectable and in situ-forming hydrogels are attractive for tissue engineering and drug delivery, yet
challenges remain in balancing gelation speed, mechanical strength, and cytocompatibility. Here, we report a
thermally activatable SpyCatcher/SpyTag (TASpy) system that undergoes rapid chemical crosslinking at
physiological temperature. Inspired by the CnaB2 domain, thermally activatable SpyCatcher (TASpyC) fuses
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SpyCatcher with a non-reactive SpyTag mutant, creating a single polypeptide that remains folded and minimally
reactive at lower temperatures yet partially unfolds at 37 °C to expose a covalent binding site. This design enables
controlled isopeptide-bond formation, facilitating the formation of robust injectable protein hydrogels. We
demonstrate improved mechanical properties, enhanced cell encapsulation, and accelerated gelation upon
heating—supporting high cell viability and in vivo retention. Notably, subcutaneous injections of TASpy-based
precursors solidify within minutes, degrade over five weeks, and exhibit excellent biocompatibility, underscoring
the potential of TASpy hydrogels for advanced biomedical applications.
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Since Marvin Freiser first conjectured the existence of the biaxial nematic phase (Ny) fifty years ago, it has
garnered significant interest from theorists across a wide range of disciplines. Moreover, the potential for rapid
switching in optoelectronic devices has further motivated continued research by chemists and physicists.

Despite the vigorous advancement of theory and simulation, experimental breakthroughs are urgently needed
to bridge the gap between theory and practice. Herein, by introducing a binary system of cuboidal silica particles
with designing the shape parameters of these building blocks carefully, the precise assembly of the Ny phase in
real space we first observed via solid optical evidence by laser scanning confocal microscopy. This approach
eliminates the possible errors in the structure characterization of molecular mesogens due to size limitations.
Additionally, the two-fold rotational behavior derived from the inherent shape of the cuboidal particles was
confirmed under an alternating current electric field. The two-stage responsiveness of their N, phase aggregation
was also demonstrated, verifying the superiority of biaxial nematic phase for display.
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Dynamic encryption enabled by circularly polarized carbon dot-based afterglow composites featuring
hierarchical tri-mode thermochromic emission

Haozhi Wang, Wei Hong*
Sun Yat-sen University School of Chemistry

Dynamic encryption with multiple stimuli responses has sparked significant research interest in the fields of
information security and anti-counterfeiting. The development of persistent luminescent materials featuring
multi-modal and multi-tiered anti-counterfeiting properties is of substantial importance. In this work,wepresent a
carbon dot-based afterglow composite that exhibits hierarchical thermochromic emission, alongwith time- and
excitation-dependent afterglow, as well as circularly polarized luminescence (CPL). Notably, the composite
demonstrates reversible thermochromic fluorescence (FL) emission with almost unchanged afterglow properties.
Moreover, the coexistent room-temperature phosphorescence (RTP) and thermally activated delayed fluorescence
(TADF) of the system results in temperature-dependent afterglow, along with excitation- and timedependent
afterglow color caused by the multiple structures of the carbon dots. Furthermore, the precursor of cellulose
nanocrystals (CNCs) induces double chiral characteristics in the system, arising from the right-handed CNCs and
the left-handed chiral nematic self-assembly of the CNCs, leading to invertible handedness and tunable
dissymmetric factors. With a photoluminescence quantum efficiency of 50.4% and an afterglow efficiency of
38.9%, the system exhibits a five-in-one quintuple responsiveness and demonstrates multiple security features in
response to independent stimuli, making it a promising candidate for applications in security features and sensors
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