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FC06-08
Flexible Materials and Devices for Wearable Antibacterial Therapies
Peng Li*
Northwestern Polytechnical University

Bacterial resistance caused by the overuse of antibiotics and the shelter of biofilms has evolved into a global health
crisis. In the past ten years, our group developed series of antimicrobial peptides/polymers, nanomaterials and
wearable devices to fight against drug-resistant bacteria and biofilm-associated infections. Cationic
peptides/polymers that act their bactericidal efficacy by disrupting bacterial cell walls have been synthesized, and
applied as disinfectants, surface coating of biomedical devices, wound dressings, etc. We also developed several
nanomaterials for high efficient eradiation of bacterial biofilm based on photothermal/photodynamic/gas therapy.
Selective antimicrobial materials have been designed by metallic labelling. Moreover, wearable therapeutic devices

were fabricated using flexible materials loaded with our antimicrobial molecules. These antimicrobial materials and
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devices exhibited excellent efficacy towards drug-resistant bacteria and could serve as alternatives of antibiotics in
the future.
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Vat photopolymerization 3D printing of non-metallic materials: design optimisation and application
exploration
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Unveiling critical damage events of laser 3D printed AISi10Mg alloys by in situ synchrotron X-ray
tomography
Wu Zhengkai', Shengchuan Wu*! Philip J. Withers?
1. Southwest Jiaotong University
2. The University of Manchester

Defects and fish-scale-like melt pool structures are unique characteristic of metal additive manufacturing (AM).
These lead to considerable scatter in fatigue. By in situ time-lapse synchrotron X-ray tomography and diffraction,
we identify the initiation and growth of life-limiting damage under tensile, low cycle fatigue (LCF), and high cycle
fatigue (HCF) loading. A novel transition from meso-structure insensitive, defect-dominated short fatigue crack
propagation to a meso-structure sensitive mechanism occurs as the plastic zone expands. Under tension and LCF,
the damage accumulation gradually increases and micro-voids nucleate at the melt pool boundaries (MPBs) after
which the crack path follows the MPBs. In contrast, under HCF, surface defects initiate fatigue cracking and the
MPBs have a very limited effect on the crack propagation path. Finally, machine learning method is used to develop
a novel approach for identifying the damage criticality by introducing three-dimensional distributions of defects
into AM parts.
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Regulation of reversible hydrogen storage properties of Mg-based hydrides by low dimensional carbon
supported metals
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E-mail: xzxiao@zju.edu.cn (Xuezhang Xiao)
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Medium-entropy alloy MoCoCu-P as an efficient bifunctional catalyst for water splitting
Lin Jiang (Z#f)*!, Xue Wang (- 5)?, Lianwei Wang (% TV)?
1. Shanghai University
2. East China Normal University
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Medium/high-entropy alloy (MEA/HEA) catalysts have emerged as ideal candidates as multi-functional catalysts

owing to their synergistic effects of multiple metal components on the boosted catalytic activity. However, the facile
preparation and screening of suitable MEAs element to achieve high catalytic performance still remain challenging.
In this work, we successfully synthesized a MoCoCu-P MEA electrocatalyst for water splitting electrocatalysis
through a feasible electrodeposition method. The as-prepared MEA demonstrated an overpotential of 276.1 mV
(=10 mA/cm?) for OER with a Tafel slope of 38.3 mV/dec, coupled with an overpotential of 64.7 mV for HER
(=10 mA/cm?) with a Tafel slope of 87.7 mV/dec. Employed in an overall water electrolysis cell, MEA achieved a
nearly 100% Faradaic efficiency and superior stability over than 50 hours at a high current density of 50 mA/cm2.
X-ray photoelectron spectroscopy (XPS) analysis verify that high-valence Co and Mo are the most active sites for
OER, while electron-rich Cu at the presence of P is responsible for the boosted HER in the MoCoCu-P MEA. This
study not only provides a feasible electrodeposition strategy to obtain MEA catalysts with high activity and excellent
stability, but also sheds fundamental lights on the identification of the active sites in MEA catalysis.
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Flexible A1203 nanofibrous aerogels for thermal insulation
R 1,20 BT
1. BEL R
2. FiER

Developing ceramic nanofibers for thermal insulation is vital. However, ceramic nanofibers were brittle and rigid
during the service in the high-temperature environment, and the elastic performance was poor during service time.
The lack of elastic property has limited many high-end applications of ceramic nanofibers. This work fabricated the
elastic A1203 nanofibers via electrospinning and calcination in the air at different temperatures. The flexible AI1203
nanofibrers at -196 to 1400 °C could remain elastic performance. The Al203 nanofibers had a high working
temperature. This favorable characteristic displayed the AI1203 nanofibers for high-temperature thermal insulation
applications.



