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Micro-nano Wound Healing Engineering
Jianliang Shen **
1. Wenzhou Medical University

Organic-inorganic hybrid biomaterials can combine the advantages of both, or make up for the shortcomings
of both, and will be more safely and effectively used in biomedicine. A series of barriers compromise bacteria
therapeutic effects including poor drug solubility, stability, biocompatibility, bioavailability and pharmacokinetics,
distribution to normal tissues, hemorheological flow limitations and multidrug resistance (MDR). Herein, hybrid
nanomaterials hold great promises for tremendous potential applications. In bacteria diagnosis and therapy,
combinations of unique physical and chemical characteristics of two or more classes of materials were used to
create versatile new categories of nanomaterials for theranostics. Such hybrid nanomaterials expand the
functionality of single-component systems by operating synergistically to kill target disease tissues and cells. We
believe that this class of hybrid nanotechnology could provide new opportunities for the clinical therapy and
management of various diseases.
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Self-Regulating Hydrogel with Reversible Superhelix to Single Helix Chirality Inversion in its Gel-to-Gel
Transformation
Jingjing Li*"
1. Henan University of Technology

Hierarchical superhelical architectures and dynamic chirality inversion are central to nature's adaptability and
functionality yet replicating these features in synthetic systems remains a significant challenge. Previously, we
developed a chemical reaction network for the creation of programmable transient supramolecular chiral
G-quadruplex hydrogels.1 Later, we demonstrate the use of chemical fuels for regulating self-assembly pathway,
which thereby controls the supramolecular chirality of assembly in non-equilibrium systems.2 Herein, we present
a supramolecular gel system that achieves autonomous gel-to-gel transformations and reversible chirality
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inversion between superhelix and single-helix configurations, all without passing through a sol phase.3 This
behavior fundamentally differs from traditional gel-sol-gel systems, which require disassembly to achieve
chirality inversion. This system mimics collagen-like hierarchical organization and dynamic chirality adaptation,
bridges the gap between static hierarchical assemblies and truly dynamic systems, paving the way for the design
of functional soft matter with biomimetic adaptability.
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HET 5] KB AR R IR I 5 EUR A I 450 b AR B2 o 0k (B 2R R T AR AL o 128 A8 R I R A1)
e MERERENE, H0MIR PR ATIL 3.75 uM. fER—MERF, AL BSA NIhEeREr, < RN
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I B AS [F B R A A S YRR I A B R S, T SEELEEIR AR A TR R, HET R H 2 2 R
Fr il 75 SR R BeAR IR 65 o IR AR IRERCE AR SR« W1 RIS T IR I8 23 B 14 27 S5 Sl e B o ) ) 1
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Inspired by the rich and delicate anisotropic structures of natural organisms and based on the previous
research foundation of our research group in hydrogels, we have developed a series of functional and intelligent
hydrogels with biomimetic anisotropic structures, which have been systematically studied on their specific
functions and related applications. First of all, a series of functional hydrogels with biomimetic oriented porous
structures have been constructed via the “ice template method” and the “morph-genetic method”. Based on
highly-enhanced water conductivity and anti-salt deposition of biomimetic porous structures, they can be used for
efficient uranium extraction from seawater, seawater desalination and other marine resources; Furthermore, based
on “directional electrospinning technology”, “biological template method”, ‘“heterogeneous interpenetrating
network method” and combined with the composite of biomass such as cellulose/protein/natural rubber, a series of
intelligent hydrogels with biomimetic anisotropic structures have been constructed, which can been utilized to
design biomimetic actuating devices integrating fast responsive speed, strong force and programmable complex
deformation. This study on these biomimetic hydrogels is expected to accelerate the development of biomimetic
polymeric materials, utilization of marine resources and soft intelligent actuations.
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[1] Xiaoxia Li, Baohu Wu, Shengtong Sun*, Peiyi Wu*. Adv. Mater. 2024, 36, 2411273.
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[1] Zhang, Y. X.; He, Y,; Liang, Y.; Tang, J.; Yang, Y.; Song, H. M.; Zr myi, M.; Chen, Y. M., Appl. Surf. Sci. 2023,
615, 156328.

[2] Dong, D.; Yang, Y.; Zhang, H.; He, Y.; Tang, J.; Wang, Z.; Chen, Y. M.; Ito, Y.; Miyatake, H.; Ma, J.; Zhang,
K., Chem. Eng. J., 2023, 454, 140269.
[3] Zhang Y.; Li K.; Tang J.; Bai Y.; Chen* Y. M.; Jian Lv.; Zr myi, M., Adv. Funct. Mater. 2025, 250040
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[1] Yan H, Wang J, Du C. et al. Hydrogen bond mediated strong plasticization for high performance alginate
plastics[J]. Advanced Materials, 2024, 36(25): 2400648.

[2] Han Z, Hao J, Du C. et al. Superior strong and stiff alginate fibers by entanglement-enhanced stretching[J].
Macromolecules, 2023, 56(16): 6305-6315.
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IEEH 30 min) 1) 36.13%. L2 b FE 7 T, 5 LB A b3S N AR EE, G T 2 APRHE ST 4T 4E R
Ji7 5 5% o Pl AR R AR (I O AEZE R EERG T T, )45 1) AGMF /K EEIR R I BT U Mke e, B R
AR TERE . ZAM R ER BTN S T 2 R g5 H . &7 isiies, RNHLAEE RIFM =
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Hydrogel-enabled electronic skins for health monitoring
Yan Wang **
1. Guangdong Technion-Israel Institute of Technology, China

One limitation of commercial wearables, such as smartwatches and fitness bands, is their inability to
establish conformable contact with human skin due to their rigid form factors, which restrict their monitoring
capabilities. In contrast, soft bioelectronics offer a promising platform for personalized health care, thanks to their
unique attributes, including thinness, lightweight design, excellent biocompatibility, mechanical robustness, and
superior skin conformability. Permeable, skin-mountable electronics designed for long-term use have emerged as
powerful tools for early disease prevention, screening, diagnosis, and treatment. Dr. Wang’s research primarily
focuses on the development of unconventional soft materials for advanced electronic skins. In today’s presentation,
Dr. Wang will discuss high-performance electronic skins created using intrinsically stretchable materials, such as
nanomeshes and hydrogels, for continuous health monitoring. These innovations enable precise measurement of
various electrophysiological signals without compromising comfort, accuracy, or stability, supporting long-term
health monitoring applications.
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THYERE, bn S KA R SR 7 2 T o e B BB A AR
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HAEH, SEFTRKEIRTE )= REFTR M 7 R IR TS . AR TR T — P )& g, 7l il &
FA I - U I P AR T AT R 3 P PR S ) B B KR IR o 1 SR S 7K M 5 i K P SR R AR A S S i
Blo I RA RIFABMERRBUK AR, — 8 RN R e K ISR MIE K b1 e 2 T R A A 23 B 45
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IR R TN AR TN TR . f, IV 78 0 AR A R, AT MR KRR A R R & 7
THEMIBERE U 2 ORI RERARRL. N 13— BRI HIIME R B 5, mT DAE RS W34 i 5] N
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D13-013
Rapid gelation of All-In-One lignocellulosic nanofibrils hydrogel toward flexible sensor for multi-scenario
applications
Shi-Neng Li '*
1. Zhejiang A & F University

Electronic devices based on soft hydrogels have potential uses in real-time physiological monitoring and
enable early detection of disease. However, the main challenge is to simultaneously address the two conflicting
issues of facile device integration capability and good overall performance, with simplicity of fabrication. Here,
we have developed a rapid room-temperature gelation system based on lignocellulosic nanofibrils is developed.
By engineering the network structure and integrating functional components, multifunctional integration is
realized. The resulting hydrogels simultaneously exhibit robust mechanical strength, high electrical conductivity,
broad temperature tolerance, autonomous self-healing, anti-swelling capability, and remarkable sensitivity,
demonstrating significant application potential in areas such as smart health monitoring and underwater sensing.
Our work thus offers a novel platform for cost-effective, customized, multifunctional hydrogel materials, and
thereby broadens the application of conductive polymer hydrogels.

D13-014
High-Strength, Tough, and Antibacterial MXene-Composite Conductive Hydrogel for Advanced Sensing
Applications
Long Chen **
1. Hunan University of Technology

Conductive hydrogel-based flexible sensors have demonstrated significant potential in wearable health
monitoring systems. Nevertheless, their clinical adoption remains constrained by suboptimal mechanical
performance, inadequate electrical conductivity, dermal sensitization reactions during prolonged usage, and
reliance on external power sources. To address these limitations, a poly (vinyl alcohol)/N-hydroxyethyl
acrylamide (PVA/HEAA) dual-network hydrogel was synthesized through a synergistic strategy involving silane
coupling agent KH570-mediated hydrophilic modification of MXene nanofillers and dual-network crosslinking.
The hydrogel architecture comprises distinct components: a borate-crosslinked PVA dynamic network, a
covalently bonded poly (N-hydroxyethyl acrylamide) framework, hydrophobic binding of C18-SDS/NaCl
micelles, and KH570-MXene serving dual roles as both physical crosslinker and conductive filler. The optimized
hydrogel exhibited exceptional mechanical properties (tensile strength: 1000 kPa, elongation at break: 720%),
environmental stability (water retention >95% over 7 days at 25 °C/60% RH), and antimicrobial efficacy
(bacterial inhibition rate >99%). Integration of a biomimetic layered encapsulation structure with a triboelectric
nanogenerator (TENG) significantly enhanced energy harvesting performance, achieving an open-circuit voltage
of 140 V, short-circuit current of 3.5 pA, and charge transfer capacity of 51 nC. A machine learning-driven
multiscale signal decoupling model was developed to enable high-precision gesture recognition (accuracy >99%
across ten distinct gestures). Experimental validation confirmed the system’s capability for simultaneous human
motion tracking, bioelectric signal acquisition, and gesture interaction analysis. As well as no skin sensitization
was found during the wearing process. This work proposes a novel strategy for the development of
multifunctional human-machine interfaces with both energy harvesting and intelligent analysis capabilities.

FeT T HUK BRI B A AT 28 A% IR T LUK AR PRTE SIS S AN TR I B 75 5, BRI R R T
Befk ANALFHE BESAS W UsAm A T R AT 5. A, H R3S T rEK BRI ) S P A% SR 2 T I LR A 59
PO« IC L  RAA BR AL SR RE . MXene FA RUFH)SHEVERE, BTN H 25 KB, H
MXene [FEi /K PERR S 1 HAE KB T AERH . Jvitt, FIHEEGREGH KH570 X MXene K #E47 e 15
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D13-015
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VERN—Mr Y (i e 1%, R AR AR AE FE I ] 2F B TR B AR RIS 7). Hofmeister 2505
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HIJEE, PRI %R0 7K B T FL M I s e BT L

AT IR~ T Hofmeister RS0 56 FRR IR 7K B 70 3 i S AR T FEAL A PERE IS o B S X B S
T AT TAFTE, BRI TERS TR 4775 5 NH,ClL NaCl # LiCl BEHLILE, 4 75 SA /Kt
I HLARIT (polySA), NH, JEHLf# (polySA-NH, ): NH, 57K 51 Koy T4 I 55 AH EAE AR =R T
HA RS oM LTEEMAIT (polySA-LIT: LiT5/K 57 Ko 5 s A BAE F T HAL S TR 1 s A
BUBRE B [1] o 58 FE AR O /K I PRI P e 3R R R B BU SR A B M. (antti-polyelectrolyte effect), 1 75 &
R PE B Eh A N 2 30 B 2 1) Hofmeister 208 . XT38+ (Kosmotropic ions), 57K FEUR &M KA
sEAHEAEA, SECREMIUKER B S EG; X T B E T (Chaotropic ions), 57K7 ¥ 84 FHEAH B
EREES, MM F M. Hofmeister 20 % €M M &5 1 HLAR ST (polyzwitterion electrolyte) (520 It K
B3, BN TR E WIS TKERE-40 °CF HL SR AME 6.2 mS em ™5, JTiZ% Huff i 4155 (1) #8 2%
HIL 2 A 7E-40 CCIAET R 15 000 IR S5, AR FF 85%(1) AR FEZFNFLIT 100%[1) FEAL 302K [2] -

KB Hofmeister 248, iR, K&k, RKMMEET, BRBES
SR

[1] Q. Guo, H. Su, X. Ji, L. Gai, H. Jiang, L. Liu, Small Mehtods 2024, 2400532.

[2] B. Lv, Q. Guo, X. Ji, L. Gai, L. Liu, Batteries & Supercaps, 2024, 7, €202400245.
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D13-017

WA M 2 ] ST 3 A0 AT (] Wi A R R B R T K R A A A
fHnE

19



H E M KK £ 2025 D13. /KR AT R
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B 1R 5 R0 B 2 AL [4] e FEX L, FRATNAE T —FhEsa 0 FRE A, R 1 MPa (&
15 4.65 MPa), EAHZEMTIREIVE, wii#tbmis 1800, IXELH 5 1 BE 2 I B 5] 1R 5 5t i 4 H -
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PRSI RESOR . BRI AR R e T3 I R T SR AL vt S R AT (O3 S
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N &5 T 283K 45 . iz R 2 2 A LG BN T2O654EE, It fluorescein, Cy5 4%, iX£E/h
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[1] Zhao Z. et al. Adv. Mater. 2025, 37, 2500104.
[2] Zhao Z. et al. Adv. Mater. 2024, 36, 2307582.
[3] Zhao Z. et al. Adv. Funct. Mater. 2024, 34, 2409050.
[4] Zhao Z. et al. Adv. Sci. 2023, 10, 2303315.
[5] Zhao Z. et al. Chem. Mater. 2022, 34, 10443-10450.

D13-023
Cellulose-assisted phase transitions for toughening hydrogels and ionogels
Feng Jiang *, Wang Siheng *
1. The University of British Columbia

Soft gel materials with mechanically switchable properties have attracted significant research interest for
designing materials with tunable mechanics. These materials can typically exhibit over tenfold changes in
mechanical properties in response to external stimuli—a concept inspired by sea cucumbers, which rapidly stiffen
as a protective mechanism, increasing their stiffness from approximately 5 to 50 MPa. Phase separation within
hydrogels is commonly used as a straightforward method to control the stiffness-to-softness transition; however,
this transition often fails to significantly enhance toughness due to compromised strain capacity. In this
presentation, | will introduce cellulose-based strategies to mediate phase transitions for designing strong and
tough hydrogels and ionogels. We present a cellulose nanocrystals (CNCs)-assisted phase-engineering approach to
create stretchable yet tough hydrogels using supersaturated sodium acetate (NaAc). CNCs reduce microphase
separation via hydration, maintaining flexibility while boosting mechanical strength. The resulting hydrogel
achieves a tensile strength of 1.8 MPa, fracture strain of 4730%, toughness of 43.1 MJ/m?, fracture energy of 75.4
kJ/m?, and a fatigue threshold of 3884.7 kJ/m*—71.8 times tougher than PAAm hydrogel and 6.4 times tougher
than PAAm/NaAc hydrogel. This strategy is broadly applicable to polymers such as polyacrylic acid, poly(acrylic
acid-co-acrylamide), gelatin, and alginate. Additionally, we develop a tough-stiff switchable ionogel via

22



H E M KK £ 2025 D13. /KA R

reversible solvent crystallization, with cellulose acting as a chemical regulator that promotes ionic liquid crystal
formation through competitive polymer binding. The ionogel exhibits a bulk toughness of 25.7 MJ/m® and fracture
toughness of 47.1 MJ/m? Upon crystallization, it stiffens to a tensile modulus of 134.6 MPa and compressive
modulus of 48.9 MPa, then rapidly and reversibly recovers its shape upon heating. These findings demonstrate
cellulose-mediated phase transitions—both crystallization and microphase separation—as versatile strategies to
design reconfigurable, high-performance soft materials with programmable mechanics for next-generation
intelligent applications.

D13-024
Eudragit®-Engineered pH-Responsive Probiotic Microspheres with Enhanced Gastrointestinal Resistance
and Prolonged Storage Stability for IBD Therapy
Ming Teng *, Xiaomin Luo **, Xinhua Liu*
1. Shaanxi university of Science and Technology

The escalating global prevalence of inflammatory bowel disease (IBD) has been closely associated with
modern lifestyle-induced dysbiosis of gut microbiota, particularly exacerbated by dietary irregularities and
antibiotic misuse. While probiotic supplementation represents a promising therapeutic strategy for microbiota
modulation, current formulations face dual challenges: poor viability during long-term storage and drastic
viability loss in gastric transit. Here we reported a novel hierarchical double-encapsulation “core-shell” platform
(AMS@Eud) combining calcium alginate microspheres with Eudragit® resin coating, engineered for
pH-responsive release and enhanced probiotic protection. The optimized microspheres demonstrated exceptional
storage stability with only 5.28% and 9.09% viability reduction at 4<C and 25<C respectively over 35 days,
effectively eliminating cold-chain dependence. In simulated gastric conditions, AMS@Eud maintained 84.60 +
2.59% probiotic viability compared to complete inactivation of free probiotics, demonstrating superior
gastrointestinal protection. Comprehensive bio-safety assessment revealed excellent biocompatibility and minimal
hemolytic activity, supported by in vivo studies showing no adverse effects on major organs. Notably, AMS@Eud
administration significantly enriched beneficial gut microbiota populations while reducing pro-inflammatory
species, suggesting dual mechanisms of probiotic delivery and microbiota modulation. This multifunctional
platform addresses two major bottlenecks in probiotic therapy through its unique combination of ambient-stable.
preservation and pH-dependent intestinal release, presenting a transformative approach for IBD management via
precision microbiota engineering.
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D13-031
Self-assembled nanospheres mediate phototherapy and deliver CpG oligodeoxynucleotides to enhance
cancer immunotherapy of breast cancer and melanoma
Guohui Yu"
1. Southern University of Science and Technology
2. Southern Medical University

In the tumor microenvironment (TME) in certain cancer patients, the lack of tumor-associated antigens
(TAAs) and low antigen presentation ability of antigen-presenting cells (APCs) limit the systemic immune effect
of immune checkpoint blockade (ICB) therapy, which fails to elicit a persistent immune response. In this study,
we used an important immune adjuvant (CpG ODN) and a photosensitizer (ICG) with 808 nm laser irradiation to
trigger photodynamic and photothermal responses to synthesize intertwining DNA-photosensitizer nanosphere
(iDP-NS) that can resolve the aforementioned shortcomings of current therapies and, together with programmed
cell death-ligand 1 (PD-L1) treatment, convert uninflamed “cold” tumors into ‘“hot” tumors. Hybrid
nanosphere-mediated dual-modality photothermal/photodynamic therapy can be used to release TAAs and deliver
immunostimulatory CpG ODNs to dendritic cells. In this approach, enhanced antigen presentation and immune
checkpoint blockade therapy synergistically reinitiate toxic T cell activity and amplify immune effects, which can
produce a powerful immune response and eliminate tumors in breast cancer and melanoma animal models.
Notably, we proved that iDP-NSs mediated photo-immune response combined with ICB therapy can effectively
trigger long immune memory to inhibit tumor recurrence and metastasis in 4T1 postoperative model.

D13-032
3D T BN SRR A 490 v B L i A 3 1S ) 8 4
Fm L RBec xE Y
1. MR R
2. MR T R

THREREVHEAIRN T RN, SOV EY A TR R I EEM R . T
AR AR () T B4, R TE A A B R 2 0 o AT, R BRI R v AL 4R
117, AT EA T8 %8 e« 229 B B A AU RR S A% SRR i3, I8 T30k H - [ A 11 — 2kl BR 1

ZRIIN T L ZE KR BISA, REHL4 T AN RAE 7% h AR . Ak, At
FOPR TETE (34-L3F " FMY) « RRLMEREL (PEDOT: PSS) [f) 3D 4TEN T UMM KEERE, H
A F B ERZEKEE (DIW) 3D wIHTEME, BAT AWM LNS) 545 B AL RN U 1 LA i e 4%
HYEE R EY SR /7. ] Langendorff 2 4ACo fHEVEE I A B BICCo R SR 26 AR 1 BRE AAK B AR 7
BEAT TSI, RE T 5SS E @SR AN TR RS, IR CLEEAT R e R O A
LR BRI R 22 i FU AR R BB AR 3D TR BRI A L oA, AT DAl F B 5 A 2, Rl
SE ML HEH A TP ICVE IR TARRIER 2o XIS TN SCE A i 7223 DRt 7 — P AT SRS, AT
—AEY T AR BT A B 2 W ATR ST T B E B

26



H E M KK £ 2025 D13. /KA R

D13-033
Supramolecular-Polymer Double-Network Gels and Their Applications in Stretchable Energy Storage
Devices
Chaonan Gu', Chun-Sen Liu*"
1. Zhengzhou University of Light Industry

Despite significant progress in developing self-healing stretchable materials, fabricating autonomously
self-healable and intrinsically stretchable energy storage devices is still highly challenging. Based on our previous
work on supramolecular gels,1 we further developed a series of supramolecular-polymer double-network (SP-DN)
hydrogels exhibiting excellent stretchability, high conductivity, superior interfacial adhesion and wide
temperature-tolerance. All these outstanding properties strongly recommend the application of SP-DN hydrogels
as quasi-solid electrolytes for highly stretchable and wearable Zn-air batteries (ZABs).2 Herein, an all-component
self-bonding strategy is reported to obtain an all-eutectogel soft battery (AESB) that simultaneously achieves
full-cell autonomous self-healability and omnidirectional intrinsic stretchability (>1000% areal strain) over a
broad temperature range (—20~60 °C).3 Without requiring any external stimulus, the five-layered soft battery can
efficiently recover both its mechanical and electrochemical performance at full-cell level. The developed AESB
can be easily configured into various 3D architectures, presenting an excellent opportunity for the development of
embodied energy technologies.
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D13--034
Concentric ice-templating of ultra-compressible tough hydrogels with bioinspired circumferentially aligned
architecture
lek Man Lei'", Wenxi Gu*
1. University of Macau

Materials with circumferentially aligned fibres, such as intervertebral discs and arteries, are abundant in
nature but challenging to replicate artificially, despite their mechanical advantages. While ice-templating can
create bioinspired materials, the achievable structures remain limited to simple forms, such as honeycomb,
lamellar and radial structures. Here, we developed a new ice-templating technique that constructs circumferential
fibrous structures in hydrogels for the first time through slow freezing!l. Enhanced with rotary compression
annealing, these hydrogels exhibit record-breaking features that cannot concurrently be achieved in conventional
ice-templated and top-performing tough hydrogels, including high tensile properties, ultra-compressibility (8%
strain after 500 cycles), and extraordinary burst pressure of 1.6 bar, while maintaining 85 wt.% water content and
acoustic transparency. These properties enable new opportunities in robaotics, including hydrogel pneumatic
grippers and an untethered bioinspired robotic fish that exhibits high-force actuation and long-term robustness.
Our approach enriches the diversity of bioinspired structures in artificial materials, establishing novel mechanical
properties through structural design. Considering the biomimetic structure-derived mechanical properties achieved
with our hydrogels, future research could explore their potential in tissue engineering and bioengineering
applications, such as artificial intervertebral discs and vascular grafts.
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D13-037
Gels with switchable adhesion properties are used for wound healing
Zhihua Sha', Wei Cui*"
1. Sichua University

Adhesive hydrogels exhibit significant potential in wound dressing applications; however, existing
technologies face notable challenges: low-adhesion hydrogel dressings are prone to detachment, while
high-adhesion counterparts cause secondary tissue injury upon removal, and both lack inherent disinfection
capabilities. To address these issues, this study proposes a "dual-solvent-induced phase separation strategy for
dual-component gels." Utilizing this strategy, we successfully prepared a self-disinfecting hydrogel with
switchable adhesion properties. The hydrogel’s adhesion demonstrates significant responsiveness to its internal
solvent: it exhibits low adhesion when the solvent is water, effectively preventing secondary injury during
removal, and switches to high adhesion when the solvent is 80%Vol ethanol, ensuring stable adherence while
concurrently conferring excellent self-disinfection capabilities. Furthermore, the hydrogel material shows
promising reusable potential. This work presents an intelligent hydrogel integrating switchable adhesion,
autonomous disinfection, and reusability, offering novel insights and an effective solution for designing
next-generation high-performance wound dressings.
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WhiedE CAMIERG) « ok CANIRIRIR ) SFIIRE ik, ST HARZHRIPRAITRSRIUARR, #
R BRI R B, 2 SR RE PR AL (R e 18 1 3 S A e P e A B 0 2 AR S I P — A PP 0
FIH 2 H 0SS A BRI TG AP RONL, FAL T LA - E 2 RE B RGO AR, (RT3 AR 58 E (>
20 MPa) A (> 120 MIIM®) o R IO FAEVE RIS T B TR e 2e, (BT S MR T 1L ikt
BHORER (> 10-3 S/m) o BT R ETITEREE AN FEBEHE, S T X U5 R 264 LIRS FXRS 1 1422
NFNER T RSO T AR LR e PEAI 7 FAE 0 [ S R A e

D13-045
el liiig e2 8 R I VASBRAVRI VR Q'23: o 0 22 = IS &N T ST - Y S VA
DT 7Y N
1 PHEsOE R

IR G QT SO SEATAE 2 M B R AE VR AE AL e R B3R AL, B0 40 B R 7™ A R AL P03 PO 85
et 7 REME I N G T GO SRR T . Wl S B RV R R R B8 BE R T KRR R i)
P T 24 T TR B T A 52 T 24 1 TR A8 3 1) T2 52 DAL 24 e e PR B T B 2. Bk h . (D
Fe) i 1 22 BRI LA K Bl v VR BRSSO, I G IR 0Bl ) B EA B AT SEI e R
ARG B ) P A BRSO AN K B Y U A SR VR AR A ML, (et R BT H 3
WML (2) Wt T YN R S PUR  EE SOA T KRR EORE, 8 I R4 R AR R R A R
05 Bl SR REAC DU, 8 B AR PRGOS O VR R B 3 MO A TR TR AR LA A AR RE, SEILE s
BT FEREIT . (3) SR T IR PRI O A BN A LA 1 D) BB O L K BRI 1t i
R, BT U KT, FEAS SIS S T AT R M A S BTE VR SR, DR
AR Ja] 1 SR SR A S5 42 75 S R MR By SR PR AR LA, /2 AR PRI B VDB SR B A TE 1, BRI R 6
THIBRAR, R R B TS 2, (4D Mg 7l FH T A Fs ) TR RGBS HH o b o f) — Ak X
Z OIRe REEIS, T I A I G 1) L I SR W i ak gt I P A ) of ) S oA o) s G RERIR R ARk |
W P PR AR SR A I A YT SR ek e el s R T i M,
3R
[1] Yang YT, Guo BL*. Advanced Functional Materials 2023, 33 (31): 2214089.

[2] Yang YT, Guo BL*. National Science Review 2024, 11 (4): nwae044.
[3] Yang YT, Guo BL*. Advanced Materials 2025, 37: 2419158.
[4] Yang YT, Guo BL*. Nano-Micro Letters 2025, 17 (1): 171.

D13-046
AN $E i HY a1 i A 4E SUB R 7K B
ZEE) Y, ROk
1. WA R

RETARE R MR &RAZREE, RIEANTFRE TN TAE: (D ZET w0 TR R i X H
MEREG. ZEREE 2 ES 0 THRP AR REE T, FRAREAGRBEAR, TR T Z2ME
J R A BB ARk ) 5 A A VR B I AN T 42 IRt b i B dE: OBt 7 3B SARICAZ KRG B 16 7
FA ¥ VR s e 1k o J s FH T 3R T SR 2 IR W 4% R i CACS Appl. Mater. Interfaces 2020, 12(32):
35856-35872); @it 1 A FBIMAE 14 iE HL 1K) T R VE RE XY BRI ARICAZ A VR B S ZE F T Bl th it s i
M ARFE A5 (Nano Today, 2023, 48: 101720.); (2) FEFA[FZEAL R AR AT GREE. =ik &
pHD, Wit 1 2 T o B 1 K B A RO TR 2 PR B e R . FEAaHE. O’ 7RRISIZE
FEEHEORE, @I FEARACAZ S A i PR O SRS e 3t B B8 2 (Chemical Engineering Journal, 2019, 375,
121999); @ULil T 5 FAH L AR WA Bkt , @I AW S S AR i e R SR S AR i R B R (Chem.,
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Mater. 2020, 32(23): 9937-9953.); @it | HIEHIEN J Wik [RIPU B S pH/ %5 55 e . 2590 38 Be e il — 144k
(R K B OB 1 (e i3k IR e bl R /2 A& (Adv. Funct. Mater. 2025, 35(9): 2416205.); @¥#it 17 B £ Bl
T P N KB VA VR B A TR R B TR 2 & (Adv. Funct. Mater. 2023, 33(31): 2214089). F&1-LL
AR TAE, i NIERELEE —/3—E# 53 7E Adv. Funct. Mater. (2 ). ACS Nano. Nano Today.
Small. Chem. Mater.. Bioact. Mater.. Adv. Healthc. Mater.. Chem. Eng. J.. ACS Appl. Mater. Inter. %5 [E Fr
BAT E R SCHRSL 13 5 HA 6 183N ESI Sl 5118 3¢, 5 31830 ESI # S 3C; SCI il 4100
R, HIGE 17, BAFHEEF 2 0i; S 58518 KR Nature Reviews Chemistry THZkZiid B &
# T Chemistry of Materials ¥iF /8 S0 283k 2022 F=32[E 10 2% % Chemistry of Materials Lectureship
Award; TR E K BARMEREESHEOH P EE L ER - EOH, Pty BB E ST I
A E SIS = IH 55 5 IUE R A IR

D13-047
JEAr IER 6L F 4B 2 TheE . T 4T ENEhASTIBOK M B e b il &% B M ge i o
g
1. FEAb R

AKVE SRR R AR S RO RV TR LRI RE 05 AL 22 R M e &, e i 280 b
SRR W SNSRI, KRR G B ] SCOLRE ARG, T B A B A e R,
MIRTA N BER . PGCIZ AT ] B RN E R REAT . BLAh, 454 3D JTENSEER MM HlIEEOR, Kk
REBRA A BT SN R A e ], XA 1 HLAESREAR IR HOHLas AL i 735 S 1 AU )
R TT. SRIM, Wl se B AR mam . mIrE . 2 DhRE H AT BN Sh A SCHOK MR E B (DCWPU) (1)
e PR FUAT SR 12 AUk i T s P — KBk bl AT FT4R M T — Mk TR WO/ 3 R )R FR A2 (VSMC)
(o fel (38 I Sk, FH Tl & mitEsE DCWPU. izl 2 e NSl I v] Wik 3 4 i Lk (EDTA
) RCREE, SCIle R T RIPE A R, RN IEAE 5] K B 3R G V. I R 2D I R 18 5
BIRECALMES, i DCWPU BIHMNAR . R Sk 4 Tt o Ak, S Jm il i) 45 ) B m] P — 5 IR
TR Z B AR, ARG AR EM A BB E 1T VSMC SRS ¥ 5 R0 525 46 5 1 AL il
I 18l ——HBRALI B IR 6 AP, X —RpIEARCRSETE 7 DCWPU (1 3D #TEIEME. T EiRfis, &
W FCREH DCWPU SHEM GRS &, Jor 1 AR W] H A0 B RERNEAS I A (R 7T

D13-048
B A VA RGUKBRIG T A BT LS KT 3087 5L
TEY SR EEEYLY, TS0, R, M
L. EFRHEIMBFFEBE RN AP0RRL S TR 55T
2. MR
3. MmN P PHER A 5 ER B

FAMEHT A M4 (corneal neovascularization, CNV) & 20 14 BRI [ DS BEE BEER Y, I Rk = e B A 2%
B SR AT B IR R [1-3]. ABFARTH T —FhEE TIE B R IR - R A 4E 5 (HAMO) [ & #25iIR
KEERL . UL VEGF 259 VIR 4T (BEV) S5H KW ZERFS (DEX) AIHREMEZY), HIllE A8 2R
o IR BUKEER IR R R MR, B INARRI B R], A S 29 AR B . DUNBF bk A 2
i (HUVEC) ARERL, BOAIE T %38 245 K IR A4 256 4 3 B8 AN TR B I3k 6 - DAK SRR 425 4
@ CNV Wiy, FiI B BT SR N 9808 [ B, BB A LA T et 4o, e B AH 22 AR - 41 (H&ED
et M IR TAT, W R Ye B IER T IL-1B  DUREFZEANbr &Y a -SMA, L P 7 40
Hiks &Y CD-31, 43 BV VR IT JE RSO RIATE I . SRR, 2R EBUKER R TR i, 5
MU RERR A, TCANM It . 4R 77 B on 2GR UK B B 0 M i N BE e . RN EE R
TN, B KERIRTT LT A U KRS B T B AR R, B 2BEsE T2 E A 8 2 KET CNV A
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A RIFHHIHIPOR . e g g R R, RAEN T IL-1B  WUSET 4Ediffibr £ « -SMA. L& N 5
MAEbREY CD-31 FRILRE T, Wik M ZE GRA/KEREATR . FURIR. 06| & TR RUR .
235 LSRR, 122G IRBUK B T BE 9 A T A IS A B VR SR LR AT T SR

Z253CHR

[1] £. Drzyzga, D. Spiewak, M. Dorecka, D. Wygledowska-Promienska, Available therapeutic options for corneal
neovascularization: a review, International Journal of Molecular Sciences 25(10) (2024) 5479.

[2] H. Xu, B. Mao, S. Ni, X. Xie, S. Tang, Y. Wang, X. Zan, Q. Zheng, W. Huang, Engineering matrix-free drug
protein nanoparticles with promising penetration through biobarriers for treating corneal neovascularization, ACS
nano 18(11) (2024) 8209-8228.

[3] N. Lyu, Y. Zhao, J. Xiang, X. Fan, C. Huang, X. Sun, J. Xu, Z.P. Xu, J. Sun. Inhibiting corneal
neovascularization by sustainably releasing anti-VEGF and anti-inflammation drugs from silica-thermogel
nanohybrids, Materials Science and Engineering: C 128 (2021) 112274.

D13-049
B ) YRR B
I %z
1. E R R PR AR 5T

P DR R s RS0 REL RE. AW, EGRKBRICVER R br. LA PR
B, BB O F I RS W s R, RS NS T RS EERE (LD 3R TR T ARRARIR
TEVE B B ) R AR, Wt TR T RGP . EUBEE A L (et L A S SRR S A RN, S
TR AR E AR AR R S (2) BE T RS TRAALE. iEEL. pIBALIE. ZEDIBAL
R SER, SCHLPUE ., FFEE. mIEE. S SRR IR R A S s (3D KT RSB
REOBE, fEE . KRR BERRR . RGeS DR SC L e Rt BEE . B, HAEE, InEEs,
SR S 1 O DS L .

D13-050
EARERIEIT PVA/CS 9K B S B R
BIPFEE Y, wpERE Y, Ewe
1. ML 7T BT

KR R L SR R M R A S R AR AR, O T BRAR R B B AR 2 — . 8T, fE Gk Bt
FE 7 SZ MBS, ) FHR I 8] 4 Gk R A TR I A5 250 A 2 o S5 = T P R 5 1 Sk, X BRI 1 3
T — e g A far FOAR S 25 F NI 2 R o X S m) B, FRAT @ VR ShAT 1B KR LKA A 25 4 SRS
TS T —Fh B A RUE A BEAZ RN 2 (R SR TR 5% LR IR/ 72 M (PVAICS) 7KEER . @it i§™7 PVA/CS 1)
FCA AR KGR RE, m R TT KB A U PE R A 1 B . P 7E 55000848 I I hi g fE 208 19 MPa,
P A R 11 MPa; R4t sk 20 MPa, /NEAENAE (39%) NE4i58E 4 11 MPa. 7£ 30 N. 1 Hz
RN NI A R BEHE T 46AF T, PVAICS JKEERR IR VE e B KRR E (EEHE R E41°8~0.05),
HEAKARE EETERE. 54, TATRE 7 — PR 40K X 45 i 4 e g, Bl I 52 m SR G 2%
HPVA R FHRERIE 4 X CS mIbefD ki% S PVA BEMgs A&, /18 T RA R R WS
R 2 G FE ) PVAJCS 7K BRI o T2 A B 7K St P CE AT 2 B2 R T 1 e ) XU R T, IR Ay 10.4~21.7
MPa, FLA 1R HIIETE R AME BB R BURE 0,026, [FN, BRI T 2R B A THE ThRE & E
WAL ERY CEAMR. WG, FmPEae N T EE MR Bt R4 T8 8, AEYE
2 TREU G AR B 7KV R JE A A YIRS A4S 18T A R

D13-051
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2 1) AR R 77 G FE RIS B 28 S LA D L T A0 B R BF 5T
TGS *, i
1. MR

BERIIR L &5 BU AT AE I 2T A AR AN R FONHRHIE, k= B RB s &, AEAEAET D Gl 7 b
NIKAMEAFAE, IR BRI RSB LTI, FEUKAMED AR . SR, FE&FD Rt Ry
RIS, LT TR 2 B U BUIR, Rl AR 20 5 A S MUK A0 BB A (s 2 [X 35K
g JEIR. BEHSSE) . MO KRS TGS ORI 7. k. ipss) 72 S
PEROR I O BB o 38 24 AR IR0 SR w] i 25 BRI R D 5K 70, AT ik B FRBTROR ) H

PR EINUBGR 3% Sy — Ao B S RRR BT SEng,  HATHORR IR T R EE S BOR, IZBRBEER
BRAZSE bl 105 112 e R IT LMK 1. SR, % & BORAEAE s A& 1 SR BRAE AN 48 & iR BB 2 0 4
H, FEOEM CRIGEE” BUR. IEER, — RV AAHMIRE DR A LR S L, BOvRRE
TR A S BB AT R TR —MERIR 3 TSRS, TAIREMAINE (R, S5 skl
OK IS s S s USRI, R 770 BB R X dke BRI, X L8l & AR AL T2 8548
WIRES, SEURGIN IAFGE . BLAh, SEET RRIK T2 (Langer Zimlifast k5K 712k, RSTL) KV
FAREL, SPAT X8k DRI DT 5K R B . IR SR I 2SR 5 26 RE BRI I AN I L B, PASEER
Wi 5 TR R BT o SR R A PR35 3 X R0 LA R K S5 A AR ARAR AL 2 38 -8 DA b 5 1 1
X TERAE WA 7 [ AL A e (R R ELE LIRS 42 ) o B — AU A AR A AN R (AL, 75 73 A7 BR 1) 7
MIHEIRGKIA YT A 2 KN

AT T2 WA R D P BAT (AR Ve L S g P L R B LRI S R B B R )
T — P& 1 LR AR IS (MAPD, VERESHE BIIRA5 D R T VR 7 R R 5 &
Z MAP HR B IREN AL F AL GURG & Fr BEAL . ARIEDT DRAR, KB QR 7 17 AR AL G e
W0 DA St AT B RACHAT o B REARESRTT IR B VRS, R P R B e A AR . I P S Ak Bt
by 2R AT SEBLE R LB ARG B ARG A 75K o 255 T2 IBcL], MAP #4751 ESCBL 155
W HLASE (RGP o 125 VR IE DR W UMN. 7735 5] 70 BRI BE K X IOR G A L B rh AT k45 1 10 25 (¥ 7
B 5103 A o IXAUIGE 1745 D ity A B 1 RRTE AR

D13-052
{4 B R PUR T B 7KEER R BT B R im i N

Wt X 2>

1. FrEE R

2. MR R

Moo e AR T R 7E TRE I P AT B B S, AR IL R SR IR A2 IR T HUBGSREE . PIME R RE
FERUBCR Z B E G T G . 52 HARFMEF A BT, JT IR i M i JBG 1) st fb S5 A RIS BN L S &, Bl
W AR A RSB R S S AT LB, JER R ERS SRAUK B A KR, HR& R LT
FHRE (>3 MPa). fLRIIBIRFIME (1500 J m?) J g8 M Bt siE wd RS (51000 3 m™), & HI7ERT
IR AR ) LT 7. Ak, ARZRIE B AN, 5 EAS AT I T v S A v e 1 5 R B S WAL
i, R T HEUREE . SR KB B A S I P RAR  IZHI FEANMNIRAR T X AR A R T R
AOSERIEA S, SO — AP AR ST T ENE R L, RN VR SR SRR U™ 5
{9 LR T TR

D13-053
= PR R PR 7K SR ABE 1 1) 2% S L B2 FH
Bk *
1. HlikE
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= AR RS B R B RG B T 2H 23 5 A 2% B RS B A HE A P B 22 A, AR T A I PR A A A i
I P JLAS SR ) 8 ZHZLRTI A K T4 S MAZINURA. LA R T 2 R I PRl ST
Ik, R T 2P BA AR AR AR, HRR T A e SR I, RS RIE S, =
T IR S PR R S AT VAR N

(1R T 385 R K AR a3 5t Fls 1 2H 23 58 % e Al F 7 [RGB R R o JE TSR 2B TENE (PED FIER AR
(PAA) 2 [H] 5 HL/EUEEAE A PEL BEECIR G546 T PEIPAA 4> FR AW, R HA R TIR IR,
135 PEIPAA K371 HRn IR B0 A P H 23 &, L T Ga IR AC 20 23R T (SRR TR R AL T ORGP 7K s fss o
T2 AR AT AL A I A [ (PR B PR BE AL S ML M R, JLREXS K R B FLIHAT & B IRk D & i
(Sci. Adv. 2021, 7, eabe8739). BH/J5, [MIKSF¥p RIS INZ=4EAb 7o B 0E, BERESE Mok R Mg 2, SRR B
MAHRATIL R o BEG, AXTEWBOZR AR . TofRdaE, A K B 0 A IE SR e gk A7 1) CAdv.
Funct. Mater. 2021, 31, 2102583). 534k, HIRE 44K IR Kl 4 1 2R LIfEmt g el & 118 (PVPIGA)
VL, ORE R T T A DI IR K o 1 SR T K B R 5 A 2 R A R 2 DR B, R
oK ] 2 B S A I 3 A, R T 6 M = HLE VA T AR ) LR LB (J. Control. Release 2024,
370, 643-652). [ifif5, K PVPIGA Fl ZIE4F 4 2B A I RIB K 7 VA, 153 B AXFRAL 2 5 4 Fl
KPP RE ) Janus TEER, 1% I BE JE I B (A B PR B AR 5 43 1 O B I KRR 1 I ) A T
(Biomaterials 2025, 318, 123131). F34t, %A 18] 78 )53 T2 B A DR AL A B Jz VR R B Az o 4 . 087 Py I o A AR
W T4 I RE I I 2ok A3 £ 22 gt 9 RE B 47, AT 4 K BRI 8 52 i 20 2 i &2 (J. Control. Release 2024,
376, 231-240).

[N R T i i HEZK AR 2t B i FH 20 23 S 3 e b R 2R [ETRE PR AR &R IR SR ERE (PED KRR <
i (LA By RBEHRSG, WHEEFBIER . SEMEKIEH MRS R LK PEILA B 2. B, M E
FIPEEAE I — D0, B ZE B R ML OA/KEERL . PEILA R 2 REA RUthHE AW 4 233 T Ak,
TP RSB O SR B BER BN KE R, SHLUE YIS 3 DI amin R M E R . B
W 23E R AE R I F ISR Z IR KRB G 10, HEeA b e it O &4 (Adv. Sci., 2022, 9,
2203890; Bioact. Mater. 2023, 30, 62-72).

(TR T Ik 7 770 32 450 3t e Je AR 2 20 5 3 e i R 242 [ R B AR R o BB SR TR (LA R B TR (GAD
PARSE LR R AR T PLG KA. FEREFI A A8 H SR M AL BE AL TR, (i g ot F - A A P S T 5
[T, 8 55 2H 23 f e Jb A R A7 38 o 5 (R B 79 2 TR S R B o PLG AN PT DL I 2, BV filA RUR K
KHEB S IR 2R, 34 e 2 ] ok R R AL [ AR TR R SR TS T 254, S B s R B e 25 CAdve. Scii,,
2024, 9, 2203890

D13-054
T DCBUKEERE K B FF R IR AR R
Beag]

1. dERE TR

FOCDEBOK BRI eHe OBER IS4 YIRAABR LS, £ BA BRI
AVETREAEL, FEVT IS B BN, QIIAYT AR ORI & 4 BA B IR AT 5. S0O6ThREIY
FEUETE . JCBUEREMISRTT . LM B Z IIRERISER, MBI RIS R, £xft, SIAS 2 THiE
LRI S, Bl RG22 38 1k 73 1 P26 200 701 83l IREEZOEIREE, 51 N A &
PERE PRI DO, JEIE 45 MR LT A5 BT HAS S 9K IR AL B2 BRSMS I T C R s 91 NI R 28 454
KBRS, PR EAL 7 2 THRE SR, SRR i /1 A VERE AN 2 DIRESE AR TF R BF -0 ST i s R AL
B, SRR, RTCHIERE, JFIR PR R R T E 2 IR AiaER . AABR. fiR
IR SERTRAIEOR, RZOKEURAE ] 7 35 -5 S PTR (e @ 2 8] AR B S A 0 AU B2

D13-055
e P A BN EEB R G 2 E 28 CEEWS LT ik
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gL, B 2>
1 A ER R
2. JEE AR K

B REBEI AL Th BE SE I vt BE AR T HE A AR 2 B AT DR RS HER ), T AR > B AR AS TR T R Sk sl 3
Wi 2R PR SV B o 2RSSR B M R A T AR i A (B3 ) 22 AT R R (0 (A A R (il
TOAH 73 BRI KA X S5 44D, HAr T 50 5 2 A 7 B 2 18], TP AR T AR Sk L 3
HUBRIERE SIS RERE ST (Bl T AR AR AL T I 2 ARSI BT P 1 R A 53

b itbed 90 AR, LEAI AR RARAR 8 HURSE N B RIS T THER —uiR e RS, dimae T
BBACHE AR E A 7 B WAS S I G0 RIS ARl X B4 Bl A 73 28 UL PR T 20 7 AR B
SEr SIS . B Keller ZUX S5 N & 70 YRR A L RGBS 11X — WL, 55 B AR = 0 T8
WA S BB S, IR 23 B X B3R A P T2 F R 420 R SE B 5 1 2%

=4 H, BE BB NI 73 88 L AR AR A A R o B4 B o3 1T 15 D g
SCHUHBEAL R WL, ARSI T & AR > BT ST R . IERAEMERT, BAIRET AAMr &7
NERER T TR BT % 5 MR R, (1) &1 12T 5K 5 S0k b R F A 2 e 70 B e AR S
FIYEFIBLA; (2) B UCRK Berghmans s #h 2 70 T AR BETE A, 57 726 Tl X B AL e A2 R 4 AR 7
BASASMISRNG, FFRR T i 5% 8 BE R BHE T BB . ARHLAS AL SRR DKEh % S8 A X LA

D13-056
ERMBAR S TR
TR
1 AERUNE RS

TR R “ TR RN BRI D0 S B PR o7 MR ML S5 g Ve RE A SR s S5 AR i B A v B
AERKES . 2RI, HArE A EIRAMERIR T o AR5 4 I IRt keth &, R B4R 551 AL
TEABERENTCPAGHER R Hl BB, ™ EAS CIME N PR RIR>T—IHER 707 i T
SRR B 2 DL R 3 (SR /K A TT RS BOTRS 3FE /K b AL R ) R AR B M2, % R AR A
SRRSO T IR KB UL K e R RO R BT B0 ASHITF 92 FPoke R AR 2 T IEIR 20 7 1 JE DI 51\ DI B i 3
5 B A7y 15 T IR PR BR AL R B -PORIAS T4 70 7 4L 3 BB R HE R 2 AR 28 5 LU B W] 3R S kR e« 1M
e he 5 AT 94 IO g L S Y ] P A2 BBk 1) 8 SR PR M I K BRI o F T B X 2% TP IR AL A 7 T AR B ARG -
JEERE e T, FLARFhEE M o e bt T N SC Bk B T S, PRIMOZ BRI 1 “ T AR
M BuIR 57 1t RE AN RO [l STV R o ABFARAR LI, LR AR BT V5 -8 2 A AR i i AR 57 16
[]o 1ZIRBEEAL RN 3E & 3D FTENIN L 28 43 A H A 2 BN ) A s . SR A5 R L UE R 1 IHRRE 7>
TR U 57 55 /0 A BE T 1T LA B AE AT 5 R R AR I8 75 D H) BRI A AR AL 5 . 5 LRI
FABEIT R T HeF 007 T AR B BTN BRSO, BB SR MR A . USR] 2% 45 g ) ] i 1
S EA R VAR
22530k
[1] Yong-Guang Jia, et al., Angewandte Chemie - International Edition 2016, 55, 11979.

[2] Yong-Guang Jia*, et al., Acta Biomaterialia 2020, 113, 84

[3] Yong-Guang Jia*, et al., Nature Communications 2023, 14, 1331.

[4] Yong-Guang Jia*, et al., Materials Today Chemistry 2023, 27, 101331.
[5] Yong-Guang Jia*, et al., Advanced Functional Materials 2024, 2412565.
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1 HRE

BB ) P KR PR R LR 3 XA ) s B SRR A M 2 R, AT SR X e TR 2 A i
(5 AL, T S IR HE 2 R D B 2B T, RIS N RV % BERRIEE . AW
P2 2E SR L T BRI R AT . A AR, 7RSS KB Esh e T, T REMEEAN T
(7K EEI EL WAL, TR T — Rk BRI AR 4 23 18] B S AL Y L A SR 5 S 3emE, SEBL T 3D 4% [l K
BB Sh A 1) T B TR s RS A S KB S g T, BT AR SR AR SR, MR T —
Tob LT AR 18 1 M S R L. LA AR IR (~5.22 Am ™), FEEERERE KT A IA] (> 4008),
R RS 85 I 1 14~2.155105 mC m %, AL % TENG il PENG /& 3 2 6 MR K. [FIN 454 ARSI A
BH, AR L LA AR (0.01 Hz) JE A0 R 2k ik 500 mWim? (lTh R a5 1, Amithag
Te v 2 JOR FI AL AL PRI T AT SRS

D13-058
BARIRS)RIK TR BB B vt
A B, FESIE
1. FIIRE
2. JuigiE R

NTERIEN % C RPN TR AR (AN &) BRIl SR, TR E RELS
H-TERE DGR, K H N R TROTAMBHMI SR B BRI . AR AR T — FhER K30 Sk, a3 B A A
PEFZHR ARG AR SA 2], NI A s PERE K MRS SRR . B, IR IEIRG I R A A, B4R
BT RFAE PP A RFAE A T8 KB A it o SR BEABME OIS AN 4 5 5k, BRATIAE & oK e g it
FHVE ] 7 IXLERAE, TR AFAE 7 51 7 A DR AN B O TRV AT 1P S 290 £ bl AR 7 e
FEHE Rl o e N R S o T, BRATEESL LA A IR, A R A Kt SR I b R DR SN £
rPERERC Ty, Il SER AR 5 SR AR A o R 2%, FRATRED S 1 IR IAZK TR N 90 BE R SR, Bt
K TR B T — AR . 3K LSRRG R K BRI AE A ) 1 2 RN T i S U R L HH T Il 8L FH i
S BRAEE N R GRS B BT 7T BRI .

D13-059
IR R R B GG T e OB M B R LR B REAT A 5T
BRI, KR
I Sl

AT di Ao B T AR R . AR RN 57 O S A )V TR N R S A2 B A . 1 — )
M, BRI SRR @ LR B RRR i & 1, BT BRI St Re s ARAL, Frs 2lier
o RO — A R IR« 2 T4k, AR JAEBRIE 6T RGN 7E — L8 75 THI LEER TG 7 A ks 58
ARH. 3 TR FIAEERTE A T Aok b, IR TG S AR BHORE i T FLMURR IR T LART 285 44 52 BAH MR B 1) %
o H CARIE R T T b RO 250 FR AR SR % 2 E AR B A 54, T S S AR A T o 3 e o 44 17 At
FITAF IR TG T b AR TR B = S S, BRI 1 IR S Bk AR R AT I N - 4-6 J6 Tk, AR FOR LA
SiO2 AR R RIS BTG, FIFH IR RSN FE B /K F T3 i 4 s 4L 45 B AR SR ROk
TR ABIORL . PRI IR b, ST T b A ORI PR S0 R AR SR T (1 10 S5 35 7 7K 5 A i S0 A B 2 R A7 B e
(AAM). PIHEER (AAC)FIZZ IR NN -V FHESSU R IEE X (BIS) &5, i — D IR G FIZI Tl Si02 FR A FIUR A%
R, A9 1)L A e I ) R - PR T - R - TR s R /K BB (PAAmM-co-AAC) it [ B 1 A S5 MR G 7 B i
ok, WFARLERE: S REAAEWIRTENE T SRR A RIFH pH FIEEm S, BBk
i) ELAT S PR KR K A RN B i /K W T R o 3 — R 58 A T A A SRR B A 2 i 16 T HLERAE T8
H
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D13-060
KB ERL A BR AL
fedd

1. RIERF

SRL TN 2 S B s a4 oy 5, ARk AR R — R E e R BERE R I T 538, A%
BHRPTREEE I TH 4t TR ERE . H it AT Al K o T A - R SeBl T SR = a2, SR %5 8 2
KIEINTERRPREW-REY. BEW-KoTHEAER ST, DA KBHEE KRR R
REANMESE TN THEMIHIZIC R, MR T A A R iE— 20 R R AR o

A I T HUA KB 2 FOKBER S5 ¥t /K SEYE SR SR AR A 7T . 8 TS0 % SEms A 40
T R SR R SR AT A 2R I NIRRT IS KRR, I DA Ay St ) 75 S L v i AR K B R 1
“oRth” BERL(Adv. Mater. 2022, 34, 2201065), i35 T HETCIE IR R T RE AR DD TR A 4E R
Tk L ] P22 8 RL(Adv. Sci. 2024, 11, 2405301); £ T 2 AHGMREIT K T —FifE 2 KRBT 2 S 3 A
A R ARG I B A VIR EL(Adv. Mater. 2024, 36, 2307290); T /KA A 4> B AL SRNg, @
AR GRS TR B2 5 TN TRFERIARRE, Stk e B AR AU P ERE 5 = IR T AE 20 LA
PERIZKIEPESEBEL (Matter 2025, 8, 102099). AHICHEFT SRR B 15 T it Be v RREL R TR 4L 1
iR

D13-061
EF ARG BT 2 AR AL
U,
L PR

Bk H ST (A AUe R i e Bkpkbl. BHR, 1R ER QI R R,
B UG RN SO SN RO A e 1B R . B0k, A AN 0 SR 45 BT Ak
WA A L et i . EEIBOR, EITaRIGER R, HELPrB AR, a0 A
A F1 AR AL 2 AR DRSS i, AW R — R e G B TG0 T R SR A w2 0 2 i i
IKBERE S 2 R AEG f, JFlE N T REA B AL T, DLSEDLAMELR ) 0 e iz B . Ak, il
i B BISFRAR BQI E AE Y D AR e (IR A B AR AL RSED, I A e i 2% v Sn] s i 61 i
7 A B R R FE WS A B AR NG Jr Be it 28 (i, RNPD, DASBE dilvert . 4 IR AL iy [) 7 570 J 34
PESEHNG Py JFAE SN B X SRR A SEIN RF R EAT W A B BE T WO AR, DL EThRESR AT “ Rl
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K7 APP o, SHL “HRI GRS SRHE RN -3 R HR 37 MPIRR i AMEAG )  REG
R B ORCR SOl R /N RSN A3 B E, I A IR PR BB G
BB AL T .

D13-062
TRBEBIK SRR K I REAL LA
GlEH "
L R B LI B

IKEEEA R 70 T AL PR INEEA P AT, XA A I 0 et AT S 2 0 B HOK SRS
JARTRE. AR KRGS, XENEAFRIKS FIE8T N, KEREATNMKRNIIRMAN A (WKE
W EFEZE . JCIEhZE K B RPOKEE) . B FRAK S B ER . BUE oL KB BE.
SRR A 28 SR KB 5 7T/ WL ER A WOt s, JRATIAE 70 7 RS TP RHRK & 4708, Sl T
WEDIREM N, BARUIR: 1) i 5INPT SRS 58 R S VKRR G 8E T, $RTT T REBAERIE
TEVERE, SEIL T SRR BN 2) M T =4SSR ALBEI AR, MRS B 2R ER
THIEZR K IZ . SEIL T KB e XA IR A8 M K A s 30 MBI o TR N &%, B AT
R K G M 28 VOC 731, SEEL T & VOC JR/KIEIRBNZRIEL; 4) I FHIRE A 0 45 1 2 st P PRy 711
TRRACOKE AR, SEBL T IR PR 77 (K0 A% 28 A Mot PR 5 e8] 1Y Pkl PRI, S 25 50 T b A B 2 <
IKTERE . IXEE SRR BRI R B M SRR AL 1 Ao 5 S Ie it Fe 22 56

D13-063
LI REFRTI KB B R B N IR R
Wrar ™
Lo DIk

IKBEB R e B K AN SR G, AR R A U BAT T R B BT AT 5. AR, A% Gkt B
FAAEJIFPEREA R . PSS & 95 M Re s — S5 ) . A1 0T IXEERBEBhR, FRAT T8t 5 M 251
FEHR, RGEME T HR IR S AR R 4 KB AR R . E e, R S SRR W ) ¥
it W T HA RS SRR B YK RE ST A AU 8 KR, IR 4E s SR IR TR W0 9 ) 4
TpLA] o b, FRADTAR TABEHRRUM 28R &, SEIL 1 AEORRRUE S 0 22 PR RE R (R I & R AT A9
HEaRE. At b, 456 S A AR R RATSCI 1R 5 HAM R R F A 45 5 e
UL H AN #5K e BeAh, SEF XU A S, FATIR TR B RF A BT EYIREE 71, AR5k
TAEVIIE SR 1 e RS A . DL B TN EEsm WIvE . B G N S AU YR e T — R 1
PEREZKBERCAARL, St 1B fe B S8, AR R RELR)T 55 AL ST AT ) B BE5E 17 2 A

D13-064
FHKRRNWE TR A EMERG B ERR
FEretk "
1. BiRAZIE R

T AR (SCO FEANEME FE A R HESCHER], ol AR A A ME B T4 (rSC) &
T, BRI, WA 4EHF rSC T4 AT R KBk . UM NI g R dria IR R &, HAE 5 40
AR BT LEAE A B R BN RN B = o AT 9 52 B it 75 4 M s 855 o R AR TFHE RO BB R,
L/ID-ZKNRIRATAY) (LID-Phe) TERE-HREAY FE IS T AL, WEEFHKERME S
o BRI, KERFE NAIE L-Phe - 4EReilid IR IV-225 3K alpl. MAPK F1 YAP/TAZ 15 518
BRI R IV 5 L-Phe ZR4Ea S L ARG BEEA BAER, AIM4ERF rSC B4R, Fom 2 B0E it /7 40
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LK ST T c-dun JEER o £E AR 2R SRR SRR o, L-Phe /KBBR8 48 25 (Lt e e 14
R B E AN T RE A VAl o 2 B L U e S R o I T 18 U 7 1 T PR ) it 73 20 L =
FENL, AR R 22 F AR AR AL 1 G158 SRS

D13-065
WUR L4 58 5 - B8 TR E /K BRI S A IR A O M 82 B DL B 9T
K ragr ¥
1. m A R

AR, KERRIA R . RIGVE R AR ANE, EFPESAE. BT Rk, AR 2255 U
AN N AT R (HAIRIRE BRIV IERE 2, ASRE R SEBRN TR AR FHRE 7 —FH
TREHEFEVAHBEENEA4EE D (MP) FEXUN 4 T HKER, o Itk Gtk R A e B 2 4
PREIFIMERELI A, BATEL IS SR LT 4EEE 1 4% 550 H R BE (ODex, AALE 90%) J& KB B 5
BREE, DRI S Ca¥ B TR MAE N “Ea” S, W T BRI KR . it A
M PSR 4EEA (MP) 5B FE (ILs) 4G, SIS GIN 1-7 3E-3-F Lk M5 2h
([BMIMICD, Z/KEEIRAER TR R RAHVLEC ) 77 2= e Re R [RIB, SEBL T Bk B i S 238 (0.23 S/m).
I AR LT A6 RE (FTIR) 43R MP IR LS ODex [ IETE bt iast, MP 5 ILs fBkmsIL 2
i) B ELAEF o ARAL S KR SR I B RO LA P R R R AR i B AR (1~2 8D, B8 ELHERG PR AE K
JoR bR A E R B I AN ARTE S AT RS A e, BRI . ARSI ER T, AAFRRAN A A RS
i TR TR A . AR TR, & 11 KBEARALBE S T B> %k 80.84%: RSN
PEVEASIESE T HAR T DA BN (Q4%GHMIATIE 2 o % /KB F2PE AT 5 J B 4% AN A fe B W I AN L
i NS B A TV R AT .

D13-066
Pickering ILYER &8+ &M
skipL R, EAHY
L. o ERR A B AR N Ak 221 78

Pickerinng FLi& LA R AR B AL G N TR IS MM FT LA, B malmfe et LiesE
SRR S . X TGN TAME S, L Pickering FLRAE R B A0 v] 76 B8 & i R vh AR 51 N[l
by, HBINMEARRC PSR R, X0 THl& 2 ERREVRMER. 2 RE S M2 AMEa
ETH M . A TAEM R R

1. M SNPs FHT953F Pickering FLIR R A MLFLIRTEIR (KT SNPs HMKIG LA MR (LCST)
AT LR FE LIRS, PRI = T LCST BRI AR, MiEEKE E] LCST BUF A X AT AR AL,
LA S (0 A B A LI R B A R IE IR R SR . RA1S B AR R SR LA i B
WE. RILBRR LR G s f, mT RS2 O/W 5 W/O FLIR M B Ry 25

2. TR T PR LRI 45 AR Bt e ARl F 149 e 2R 2R BR AL ) : LL O/W 2 Pickering 151 P AH FLIBUCAAEAR
WEEEIRES N -FRIERGEE (NIPAM) il 2 454 n] 308 n] 4% 1) 2 fLR AP I AR T2 e A5 2%
. iR E, MOEHIER P AR AR ik s [FIRT, AL ML R FL, BN T
fEOE R HIEIE, AT S PR Y S B AR

D13-067
WAL BB P AR B RS T AL
WY, REZ EARY
1. KFEII K
2. T ERLE B N A AT ST
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HReAEL, WBTURERTR (STR) Ftdi iR A (HP),  [RIHMURE (s S AR M 1 22 AT i
TN A RE, A AN WAL BE A b AR AR . SR, STF BdR A4 14 ot A AR e M PR
Bl T eI R BRI . IHP MR — B B A AR, BAE Sl S i B A T e
PR, o KA, ACGEmmM R &y, AT <22 2 5. A T/EMEELG RN

U 5 o AL SR G ARE XU 2 SR A0 5 AR A B T ) 2 B AR L AR DA K mem HERR )3
PrBE M M4 (CANs-MD AENERSA M2 R ER (TPU). X T8 —/MM%%, CANs #HERT )
S EZH S, ReRFEBWIHIIE T 3MA s U S EE, HEd s A =R50%, 52 =554
A -m HEAR, DU —DRER R . BRI 1 TPU FEREE M4, T W Rh 25 g e A A S R LBk
. I\ CANs-M 4155 n] Lhid 1ot = B FUIY 1 ] 300 23 25 Bk VR 42 P A 2 18] AR uirE 20 9 RUBE s e 5 = 1)
PIAHSLIRANE, A AR TR R BAA )R8 R AT 5

AT LR EE SR B 2-EH-4- R -6- N (UPy) LA BHEE] IHP
i, B BA AR UPY-IHP B SR EBR(PUE &5, B8] Sk R i il AL 2 4448 UPy-IHP-PU.
WA ZENARLE FAEW T UPY-IHP-PU B IRF5 8 e R A AR 8 ), W] SBT3 U o ok A A R AR
BRI . (R A, @A UPy 78 S EEHIAT IHP H PN ()& 8ok R WA 2 18] (Ao 20 B R, 5K
PR AR LG LGB DR INFI RIS B 156 B ) H AR, A VAR A B e 1) R 450X — x4t 1 mr A7 1 S8 .

D13-068
REREPIRE & T /KB Il 2 FL R AR 4% M RERA TL
EAY
1. fiE K

ETERE AR 5 & 5 KR B AR AL AR AE nT R BT (RRREIT o AWLAS IRV AL 88 N 540
FEETAER . RERGOKE & T HUKEUR TR, FUEIYE. B &SN, BRAERENSEZ His 2 E K-
A7 I R 12 U ) S Bk . FRAN I I R B — 8 SR G- SRR A T — R S (N-PI MRS H D
(PNAGA) FIERZIKRLF (AgNPs) ZHRM ). =3 FEAIHIAEIK K&K (PNAGA/AG NPs) . Tz i
(Ag NO3) 7ETIRR I mvs iR (et 7 Ag NPs [ 2B N, 1 PNAGAJAQ NPs 7K %% [F] iy B A 1t 5
FUBEIME (3.32 MIIM®) FE S % (4.1 mS/lem). PNAGA/Ag NPs 7K Bk o] B T-IERE . /7 F0 S A28 4 Jak
IR HMR TR . A, PNAGA A WHE 0L % 3 1] 18] 5 21 1) UL B IR T /K B R
U P IRERE, 5 Ag NPs 75 2% fR ] fe e A (e 30 RMAY 8. Bk, 1Z/KEER N AR A2 2% 1 Th v
AT/ TIER. £ FIR TAEREAE F, TATE— DRSS B R T1E 9K T BIER, G5 m 51 AK
EYETER AR RS S B R B S AE R, %ihG B NAGA FT AAm 7E7K-H il — Jo 71 P L B
REMEFMNGG, FIHZREEMEAEH, $l& 7 —MEY). 73 MmN 2 KR AsEE (LMD
BEANKENR . BT sS55I FEER, A PUKERERAT 1 2.040.13 MPa [ i 22 F
16.041.0 MI m 2 B m e, DL FRAR 0 [ AR BE 0. %A HLK BRI R AR A B s AT 15.08 1 s AR 2R 8
AR AR IITE L (0-1590%) . ‘& LIS T % B IR B H WL 35400, 87 th A = ks il 7 96 HL
7E S8 IR FE Il (-20 22 50 T) WA RiFfa et X TAE A& 2 ThEE LM B A SR T —%8igE,
75N —ARAT 8 T2 Won tH EOR IRT 5t

D13-069
EWRTF YUK e R AR TR BIRIT

R, AR

1. BsOERF

BRI (CPT) Ay —Fh 2 B WAL 254, fEREAEIRYT T R ILH BV 77 2RI, CPT 717 A L
FAAEARIEPEZE . AP FH FEAR B G B TG A RE S b, ™ B PR T LG PR B o ik, AwiFFeidid
T BASHNE, W T BAAA TR TR S MK 4E (CNF), BEDGE 7 HIERIERRERS, IR
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TH T R e Be v 7 ROR « FTAg ) CNF B B m T IEAXI AR 1 (gabs ~ 0.11), fEF5#RME (pH 6.5) 1
W R RIFFEEmfaett. #—2H, @il CNF 5 R &L A [ 58 /1) DSPE-PEG-TPP
Bifija, SEBH AR AR LR AR N R R M B 4, B SRR T RIS . S5UTES CPT o FAHLL, Zk R
REg = 3.42 5G4 (ROS), kM & 35 % caspase-1/gasdermin D (GSDMD) 155, ST
(pyroptosis), FHEit M1 B EEAHI LA CD8 T 4l SIPTIR s % . TESIIIERL T, CNF
AN 2 A 7 R AT IR () AR G, ez A R R R BE A CPT 4 T4 17 1.8 fi%, [RINE 20sb 1
MR e . £R EITIR, 2T CPT M F M KA 4ER) SR, AN v IRF G R B DS At 1% g,
T — R IRIT 6 K R B0E T &84l

D13-070
T REH BRI AT KB 28 B U R LR AL

gRAR Y, RERE

A ST R

93 T BB B/ A S AR AT O T A R GG OREF G IR D A = 4E X 2% 1T
R, BA P IEARACYERE, R IR A AL TRESE U R A N Ao H AR 731 B e L
MBI SR, (A TR ) 2 U7 R BRI ENE, ORI WfeT 45 3 00 1 BT ) B Bl
TS € 737 SV R RE I Bk e BExF EiRBkik, FRATUAIIREN) 77 IV IR S AT A
FEFFR R, RAWIIL T 70 TR G Rt B = A B, #8717 B 70 1 S H 5 e R i
PEREZ T IR, HE— 2D HEH 1 I FAE 26 AF DoE 1 7 T BB I LEE o BF FE SR 7 7 B e v Al
wHIRA-BEHRTE A, TR R IIRE TR R 2R LU HES 2 1R 1 B LA B R A

D13-071
THREALMER R AR A0 22 K -1 Y1 R BROK B SR R SR 18t Bl T B 2

SRR, BT

AR RER

BRI AT3 R TT BN A BREEST IR R PR, 07 SRR S e v R . FEE, AR
RIS R PRI 1 SRR IR BT, 13 1 Fh 22 SRR R A%« 223 B U ATE W5 R 2L R ) 22 T RE 7K A
SOBL. BRI AR AN R S R AR L R R RS RO ORI A, ANERAEIRYE . Bk A7
HLAFIEL K 60°Crayii a5 T #8 aT LAOR KR AR B iE 1k o 22 R R EMURR I RG4S T 1 /KB AL 53 K 0 27
PERE. BRI AE VORI DR ES 1 KB I A 2 etk o XK BER A R ES R 2tk s Al
SIRME. WEERE, KBRS AR BE R 0 s . = ROS PR SREA IR BT Ry L, 21
&5 NHLA R MBEA ROS JFHA AT, REHG D@ EHIARIAG, MR PR R D& E. &
WA KT 78 70 98 E 1 2K B OB O D RERr I, I ELIBIDRE o 0 O sh W, B0k 130K
BERAR HERE R 1 DV A I BE 7o X TR SN RE PRI 105 TG T 3R 416 138 0SB AN s, thoMARRAR
I BGTT AT R T Ay AT fE o

D13-072
SERRE BEATE ) PVA/GA 7K BB MR 3] 71 54 5 TEAT A I SRBRA L1
sRIEHLY, R Y
[ N N

IKBEBAE T N TRE . R T KBAANLES N AR DARE, - B2 715247 9 RS HE R 422 SRS
BIIIREARS OB . IR, AL S BRI 2% 10 W 1R P G e o g 2 ROBE AR 5 AL 3= 3 /KA ) st
Bah /1 5N, VR MERFA S A SR R . AW T B T3025 15 20 i (DMA) R Gt 7T
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TARFIZEBEEFE (0.5Wt%. 1.0wt%. 1.5wt%) PVA/GA KEEK (I ZhA&s i B AT AR AR fy b fe . WF Fo 4 o1
FOH: ARSI X K e R S B S R St TR () B . SRS HRIE (L.5wit%) I 3 5 3L A R £ ]
PEINH L FE W) 2 2 T BUR meE ae, TR S SV AR 2 T 3 ) B A I A TR R RS e . AT
BEARSEIG, RS FE IR IS4 T S5 AR S [R), (FUE SR T X 2 S i D R KR s B K AR EE
W EHRCTE 723, D REEFEEL. S B nE i B R A S IS AR T IR T i
VIERAZ RS, SGSRA TR N . HEoR T RN 10 (BRI H5ARTEAT R (NIRRT 1IN
FESREE, $ H AS B 0 4 41 45 A d L T A I 1k 5 1 P R R4 7 0 S (B

D13-073
&SRB K Ay A SRR UL 4% RS T
9
PRI

AR, RILABRM R B @S 7 SR s v AR R PR, R
PR A AL AU R DL MR AR . RV VE 2 R REI0 R R I B A 15 1l HE ORI B 5 SR AR Sl
P, AR RBINE, mRiRrE, REFmAEENEGe, Ui RPTRTERE L & BRIV B4R o T f IR AL
PR — TPk 2Tk, AHTFUREAT ) Lo B 22 A1 10 S LR R 51 N BRI 7R, A S IE - L
FMR-/K = TOARILIE A, RIS SR - e R Bt B A/ Y o T 0 T ) A R L I AR O W B A TR, PR AR Dy
Tt FAAHE SR 4 AR R o 15 2 T P T8 (R K 4 5 AN EUBEA T RS R e B LR 8 57 1
PIME (17.77 MIIm3. B S IBERNAR (4776%) N RIFHRIEBEMER. 1ok, BT ELRER S &AL
MIAAAE, IZEEOE R D 525 1) B A BPE A ST R PERE . RIS, AT =i R B A AR, Bl
Hag O PURIR AT AR IERE o 2k T 2RI IR BRI 25 B SRR R AR A% [ B ik 62.8 9 R SR BRI 58
FLNEE (3000%), EH# I ARIA ST N EIRER T AAIZE I . AHT FUR HES) 22 Th BRI e e SR 1k
O AR SR A ST 3 — 2D R

D13-074
FehAS B O P28 B BN R R

Bk -2
1 WA R 75 [ P A 0
2. WHL R TR 5AY TR Yk

WERIR T, PEBRARE, CAEVFZ USRI RN TR SR, AP R e, 1 2E Rk
K, R L2 i R Al TR KL BT R, A DASEIRAE R I ROE i . F1x BBk, FATd g ek vk
BTGB, GG AFRAB KRR, f% T BTSRRI R, £ 2 e RIL T R
PS5 IiRE, O (1 FETO65IRIEBASHP 51 I DI & R A M HE, 755 N AR € TR
SEHLIE AL RS K ) R i 5 R (2) BET A B A A Bett, JEI SR A I e R R, S
DUBEATRL 1M R IR ST, i A 3] 27.5 MIIm3; (3) BT IEAC % 58, 7ELLAMET] R MRS
TS, DXt S AR e AR, e BT XA TAT Sy, SEBUE AR AR (2 B b, PR BK
Zes 5T BRI RN G J1. SR L, BRATE SRR A AR E MR S AR, R B R RO
FERETT, SEBL T SR RER 1 1 4% S ARV 5 E AR B R R RAEAE

D13-075
ETHEEE-HERPKL 4R E K Pickering FLIRHR K HAEME Rw i O & & R H
FHEY
1. ERHRMBE TR GRIMAEDIAELS TR 5D
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TER BES = BB BRIE 1 S (ROS) FEAR I 2 2R P A 145 VR, 2 et W PR 12 1 4 11 38 B SRR PR
A TR AR B R RAR P 2535 14 7 H 5E/2 (Glycyrrhizic acid, GA) H 425 B 4N K 47 4EFa € Pickering
FL, B 5N E R SR B i (lysozyme,  LZ)i% SR S AL GA 9K LT 4 Kk AEMr IR S8k, lTh
Hl4% T — R ST EYH O/W B N AH Pickering FLIRAERS . TEIZBERIR R F, T GA YUK 4EH L
R, Hdt— bl LZ i SAH AT TR GA GOREFYERTIR, T LA N AZ I A 1 = 4 9 485
AN KA ROS JERRSEIR R, B R AN R FIPUEENE (5 ROS JERRAZIL 70%). 1EFEIK
I K R AR B A ORI S I T 05 P A I R, IR et A A A e SR U LA R TR T S
KlF#&ik. Bk, AFFFASREE T MR M ERSSRRE R o7 E B HEMEEA ROS Gk
A DIRer Pickering FLIBBEICHTSRIE, NHF R i MR RE FRw 1 VORI RE T 842

D13-076
][RR KB IR R B NBRR TR (SIS) A Arret
SAERL Y, B2, R, H-iEC
L AERUREE A =R f
2. bRt AR R A W

BRHALIEE RIGIREE R E R B DBETZ (SIS) VMBI AL IR REAE, HE
A R A B JF I o T PR i R N SR E AL, SEIS R B AR B KAE S, NEERMEE
GAL EAERITIRE . SR, AT ARAN B[ E ) AR AR 2l & 8%, i BEAGRERY, B 55l
R Gk R A0 tAh, LR A A DL S USRS, RN TR A M4 IR T 1R
BETCR AN, W RER R ANY-H R R T A LTI, 51 RGBS ARG H A T AR &7
RN [ 8 AR e g% & QT Sk rT Re, (HIAA AR (1 TISSEEL. COSEAL) f#{EAEFi I
SRR A 2 i), 5 FEOR AL BRlth, SEELAMRERN 5 A R R 8ORS A2 e G 4k R 454 kR %
iE SN BRI AOE B3 F AR B2 R E V75 K

AT T R F RS SIS AR R I FIE PTG IR (GelMA) K& 45 5K
WNGEIE T E (SIS) WUARZF4Edk AT 22 Wi hgish, ki T2 ohaeE itk Ry, TA) Wi, M
BT KER AN AR (GISIS-TA) . TA 40 T I 2 By B IR T PR = IR AR I (BYDI3REE 60
kPa). Hifa b K piwivEre, FIRIRE SIS MILEPIE AR FE FIAEThRE, G/SIS-TA .35 PRGBS i i A g e
OITGH B 5 far, (R EVEAH M 3T 2 M2 RBIRAL, Hdid e PISK-AKt 18 2% b B s K B A T . &t
MR A L ERIEE PIIGIRTE R, AWt — i 7 B AR A IR D BT AR SIS #hFr (A-SIS). @il
1 SIS AP R T SR A B A /K BB I 2 Se B e 82 SN (CBUPIRRE 123 kPa), ZANIZ RS N-#&
SEBRIAWE W L BB TN R (PAA-NHS ester) 28 N N-XU(BEBERE (BACA) AZEkHI % . Bt
KW, A-SIS 16K RAZEEGBUER RO PUs SV 568 T, Wk 9 OB, PRl R 5 2 A H
W, HOWEEGEAE. A, A-SIS thE MR P K RAEEA A& S . AaEdBaG2EA
Vg S 1 EE R, N E AR A RS E R T He BRI [E 2 5K AR BT &, #EB T SIS
B AEMMPRME I PR ) S 77

D13-077
ST BETK BRI B A% IR It f2k REAT 5T

WA

LR

KBRS RERAKS, RAEER., EWHAIEE . »IREEIREEZ R, B MRk 347
il 8 IR KB . MRS AR AN KRE IS 2 AR B, RILHE A R i BE T RIS WIR kR . XL
IKBEIBER] FVESRME AR IS . HBEMEL, SOCHM DURBITGERIZE « BERT E AR AT DAAE S I PR 42
] EE L7 A 2 3 AR R R BRI 2R R SR BRI A SR T 0 TSRO I R R, ATt —
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SAEBE A L% T S LR RBER 2, SEBL B R B ORI KA 1 . A BLEE KB T
I 5 VAL 7 25, (E B PO 7 - 1 RV o SR A RO I 400, AT S Wi
PERIBOUE, 3 T 57005 RSB R LR )

D13-078
TS Fi% BRI RE P
TN
1. HFRKE

I T BURARH RN EAL B SRR P i I 6 R o AR RIS 5 RE ) 991K IRl A, JEsk, EARA
P A S AT BR K R ST 1 K RGBT, (ELBBRIBE At PR e et A7 s P TS AP 5 0 27 9 2 T )
FJE, BRI RE . FRATHRIE T — PR B K T B TR OR 7, RS i il St 45 2 e
JIMA TSR T & o AZIOR S AR BUK S TT, SUVFHAESRYCIRE T BIERAG INERRER . 5356, R
EAVEEZ RN SEAR ELAE W LAROR 27 R A, SUEAH D&, SRR G RIIUMERE . I, & 7R
FE7KT RENS [R] IS S5 7 TG 1580 = A SRS, S iR 17 /K IR S A b B R B 2R K THIMERT R
BB T 5 4%, JHEA 1500 3 m 2 R K R A, EILERE b, IEFFR I TRIRK A
PLFHIH, QsRVErRAs . ARV, BT N A AR AR AR B PR AT 7 7

D13-079
ZINREK B AR R T % RAWR S5 R A2
R, AEMRY
1. RIEH TR
2. TLFG R K2

K PH A8 28 KR RIHARBERE AN TR, AR KR R /K i34 J7 T AT BRI RSt SR1, KAk
AFAERI A NS QYRR < B M LB, HLAR 28 A MR RSS2 IRAE DL R R R AR BG4 1 et
—IRJR . (ERTHBE SO RE B, S B SR R O S R T 28 RRE L e A R B TR B 75 R A B
KA AN T — R R GRS M, S PL T R

(1) T —FhR I I REA S BRSNS, ¥ TiO, &% BB 5 M 2 45 TiO.@C WIhRELGNK
MEE TR T B GIE 5 CHEA FE R Th RE B K BEROR PR BE 28 A o 7E— N RFEDG N A HLTS SRt
AN 84.37%, KB T A AR RANAA LTS G B g i) Thse 4 (Desalination, 2025, 611, 118920).

(2) Wit & 7 — Rkl L 345 28 1B IR 2 LK B IR 28 K 4% (KCAHD, SEBL | —ANKFHZ&AT T 5+
7&K HEZ 274 kg m 2 h X B 48 5 1 94.5 mg g OB A&, SUANIRHE— B I0E T HAE LIRS
WK 5K E SRS TR BT R RS (Separation and Purification Technology 2025, 354, 129243 ).

(3) Fyidt | —MEHAL I8 il R T Eh-VE VD RE U RE R G, SN 1 v AR AR A AT 7K WAL B M
fit, RGUKIERIAS T 7.54 Lm? day?’, BRI TR R ERFREMN A KT AT 2 i
X I T KR RN R G RIREE T /T R RIEE, PAN XK Z AR ki (Chemical Engineering
Journal, In revision).

[1] Qi Zhao, Xinye, Xu, et al., Separation and Purification Technology 300 (2022) 121889.
[2] Qi Zhao, Xinye, Xu, et al., Chemical Engineering Journal 442 (2022) 136284.
[3] Xinye Xu, Qi Zhao, et al., Desalination 577 (2024) 117400.

D13-080
PEDOT:PSS F:HiyT b M R E AL F AR 9 Beit R HAL S S ik
S IR SER Y
1 TP ARG K
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PEDOT:PSS /K&t R ML AR S AT INE . T B AR, TEREE RS, RE R
S L ANGUR R DL S AR, ST, B PEDOT:PSS 7K kM WL i A% 78 S 2 P e 473 e Bk
qil: VTR B 2 -5 SO AR PRI AR A £ 51 7S LRI TGV 2 [ORG PR AE B SRR T, 7™ BRSO A\ A H A B
fe 5 Fae AP, JLTHTI/E PEDOT:PSS /KA Ml T4 K TARSEREDS, ARFRIFR T — Mo
RGP K BERCHARE, SEEL T AE7K M AT 5t b AR e R B, R S T R A LS SRR e Il % . B
RN BRI

(1) ZKEEBSHAT R £« 0 T UL AR AE 1R 0 S TRS B 2R R [ R, ASHRE TR T — PR i 7K 3R
BV AT SRNE, WK PRI\ Bt (OMA) REMHE 53K ENIEIR (AA)
REWFALKEIR R A0, TFR T —Fh BA PSS K EIRHiAEE (PAO).

(2) £ PAO JK#&EEM M2 5] X PEDOT:PSS ‘T HL MUK A4 4 5 FEL I 45, T st XU IRH) 4% & ) 7K sk e
(PPAO-DN) .PAOP-DN 7K Bt/ e I T R AT FL 2= 1t RR (HL 338 >2.8 SIm) s HAET-JRIAET FAGNSRAE >147
kPa, FFRELEZKAMIAN T P ORFFARE RGP QRASKEMI SR >187 kPa), (FHEESIRIE. AW AEYHRAL M
T A E 1 S TR B o

(3) % PAOP-DN JKEEEAL @ AR ALY, A H R K SRSV P 70 A %, A Rk
FEFFIOT FAR - B R AT T4, SeBlE B LE (SNR) HARE MINLHAE 53t X RhIE T3R5 KR &
BT RS SR, YR TR B PR AR T S v o LA S R AR IR TR T R . BRI, A TAEAONE
PEREA ML 42 VIR R AR AL 1B G, 0 Dy (e M DR 38 B2 AR ) 15 5O T BT SRR R R )
PEDOT:PSS 7Kt 5 5 B AWK B S AL o
RPN
[1] Yuk H#, Lu B#, Zhao X, Chem. Soc. Rev., 2019, 48, 1642.

[2] Yuk H#, Lu B#, Zhao X, et al., Nat. Commun., 2020, 11, 1604.

[3] Ma H#, Hou J#, Lu B*, et al., J. Colloid Interface Sci., 2024, 654, 639-648.
[4] Wan R#, Yu J#, Lu B*, et al., Chem. Eng. J., 2024, 490, 151454,

[5] Wan R#, Liu S#, Xu J*, etal., J. Colloid Interface Sci., 2025, 677, 198-207.

D13-081
B A 7K B K P R K B R A BT RS RBK R AL b 2
EFRR Y, BDUR Y, MY
1. TP R

KB e T 78 R B ARAT SRS B G AR P M A S SR K AN R . SR, ST 2 R AT AR THI I 3
TR RCE R R, X PRE] T AR SRR T BN o BRI T SIS 25 R R AE S R K ) AL
ISP, S AP T TSI Kt A A P A S T 2% 2% AT K T 72 k2%, 3 T T 2 R R 1 TR S TR PR
ThEEY ISR, BEHIRA R T RIS MRS AR B IE R B REZE R 38, TR T HAE S BUE K A 1 B AR
FERF RN AR

(1) B ATBR-VRRLIE IR NG, BETE & R T —Fifa 58/ 5% G EE (PVAD 56 /KEER K BH REZ5 K 2% -
HAERBTE LKW m2 AR IE T, KRR N 243 kgm?2ht, BeEiiicE R 91.9%, FHWIBIIE T H
FERL 5 A 7K P N 7 7

(2) %F La 5 F b2 M, Bt AR T — Mt A TUBE S mEE La fLaam
La-y-MnO2/CMCS 57K BEIE - %78 R ASAE 1 KW m? bR A T SEBL T i % o R R 8 SIZ B P v A
K@ tt, BB RR T HAE L A B R K P AR

(3) X R BRI e R Ak B 3 K PH BB 728 R 2% HEAT YR = 35 U K B R 7T, SEBL T 40
FIIE OB (F-HRBEM 5 mg L BB 4% 0.612 mg L, 6T WHO FEAED, 5@ 5t It bt 74 S s it
PR R EI, R B H AR U /K BT A A 3 N7 F

AR TAESEIL T 28 R ARG S 7 R X e b R, &5 U K B A B AR A4 1 — RO PR A% ST 7%
R SRERIE B, [RIRAT E BT S SR KIS BE 1 SR R R, FR N SERR S
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D13-082
R RE ST A 7K BRI N AL AR BT R B e N AE 3l Il
MFT Y R Y
AN RN WNES

TR G YAKEIR IR S B IR A AR e, (AR T ZF B RIARAR IR A MR B A4
FAT P R S RS2 4R, AT S R AR B A YT A7 48 12 B B 5 H e e A e B 0 £l
BRSBTS IR A R, AW Pl e o RN R L, TR T b
PEDOT:PSS-P(HEMA-co-AA) K G 7K &t 3k iy 1t e N AR AL B, SEBL T - s tEge o mI9e A, i R A
TN, Bk R g R R T

(1) fthh 7MW 25 5 T I 2% U R A USRS, HEMA I AA SR AR R G (s8R
BSOS 1) = 4E R 2% S5 84, [RIINF, HEMA R IRIER AR 5 AA A (R 3R 35 (8] 1 SUBEAH T A FH gk — 20 A e KB P 2% .
FFMA PEDOT:PSS 73T P(HEMA-co-AA)M &, lid nn AHE/ERIMEIELL FHIAEE, RERIK
IR 1 1 R

(2) Z/KBE AN ) R 5 i At e, R mrhi AR (195%) A tPEIA R E It (50%
REAZ TR AR 1000 P&l )oK AE AN 7] N2 AR 0 ] A 2 DR (R 47 1) P e 2 5 A P, O HS DRk g 7 3 52
(0.20'8) AR5 (v B2 AR A B R G (GF=1.28), i & A\ A1 Sl il (1) 75 22

(3) Piribl| 2 B RN ARAL AR T ST 1 ORI LIS s MRS (e i i, TS, s msk
I, S-S RRE . WEE. RBUEe, s HAER] 5 8UE BB . ANIAS BLARU )2 R
7.

i EPTIR, ARTARAE S KB G ML . - 2k B~ S Dl e B BB, F 55 07 T IS T ARk Je
D9 FH AT o SRR TR ) v T e R M EAR AR TR R R
E RPN
[1] Zhang Z, Lu B*, et al., Adv. Funct. Mater., 2023, 33: 2305705.

[2] Wang L, Lu B*, et al., Carbohydr. Polym., 2025, 364: 123753.
[3] Li H, Lu B*, etal., Adv. Funct., 2025, 37: 2415151.

[4] YuJ, Lu B*, etal., Small, 2024, 20: 2308778.

[5] LinY, Liu X*, et al., Synth. Met., 2025, 311: 117835.

D13-083
3D TEN S SR E T A UK BRI AR M SO BR Be BL B R IE

JELBE T, Y

LG RH I K2

A BB MU A B S BN BB BB, X BB IR RIA T IR 1 T BB, ILE &
U A RRHARE N I 82 v 4 B SR XU W v A & 4R Y AW AT IT % 7 — MR oK, i P P s 1
A B PP 5 R A7 T A 335 B SR PR IFR B K (GelMATHAMA/HAP) ZH Al A B 3 5 B2y, DAL K AR B 1
PERE s [RS8 7 1 85 25 (VanD SR A AP BRI D747, i3 4 9 234 S Bt A8 AR 1A () N = I8 411 i ChA-MISCs)
AR AE, 454 3D ITEIHOR, DUMHIE m At 502 E AR W D RE M B S o, BATE T A 2
/I

(1) Van@GHP =W 22 % M BAE. LL GelMA. HAMA. HAP FI Van MR, 85T 3D FTEIH
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AR 7413 Van ] GeIMA/HAMAIHAP X558 (faifk Van@GHP). Xf Van@GHP #EAT 1 41 A #AL
PERERAE, BIECZR 2 LA TS0 JCR A IRARTERE (DUE SRR R 455584 1.01 MPa/0.34 MPa).
KIAREMAIERE (42 D JEIFRIAR 42.6322.31%) FIZMIZERAT N CGF 14 RIGRBUBREZEH 67.594.73%).
(2) %1% hA-MSCs (1] Van@GHP &&= iE AP M GERF 7T . JBIE CCK-8 21 % ARG /At Yt

VRS BA R0 E A AN, (R A N P AN G S . [R]INE DL 28 €0 5 4 BREG AR AT o A A A, 3
TEAMTE ] L 20 BT B G R B 0 E K] hA-MSCs/Van@GHP (1w UM T BE )«

gi b, AWHFTiEE 3D FTENEOR BRI & 1A RIS N A E A 5 AF ) hA-MSCs/Van@GHP
IR AN IR, AEAR SR I RAF (0 AE YDA S VERN S AT R T, AR SR AT S P A IR L B /)N BRI SR A0 5
P IOUE A FRAERCR, NI IRTE T SR BET I R
RPN
[1] Yafei Han, et al. Bioactive Materials 2024, 35, 1-16.
[2] Huaiyuan Zhang, et al. Journal of Nanobiotechnology 2025, 23, 257.
[3] Bonomi Arianna, et al. Stem cell research & therapy 2015, 6, 1-10.
[4] Jiawen Yu, et al. Chemistry of Materials 2023, 35, 5936-5944.
[5] Jiawen Yu, et al. Small 2024, 20, 2308778.

D13-084
B SR A2k R TR ) L R S K B B AR A R AR BT R B Bl
Beia t, ARt s
1 PR R

G 1 AP KB B A8 A IR A CE AR W . PR ML N S o B KA 110, 4R, #6480 S
LR S WK AT AR BRI AR . DIV 22 25, PRAIILSehRRi ™ ik, ASHIF 7P LA S 8 S A SR
(HBPN) J9ahaSaE3 A sc ik rbty, BeihIFf & 1 —Mssm Bl HBPN-PVA-PEDOT:PSS & HLEE S H/K ikt
NG AT, R TL T HAERE, JRIIE i AE EEE ARSI R ROR . AR

(1) Kt HBPN 1B 5l ATK B M 2 v, M FOB S A PG i 5 2 2L B RERTE L &
AR B AR IR KL, b R S e S B X 2%, 35 Y o e R AE I RE 0, IR /KB AU St ) 0 27 9 2 (583 kP
WrRI I (991.53 ki/m®). EizkEfAE /) (0.02 g AKEER AT A 1 kg &) Kbl 5 rERg.
(2) My 1 3T I g 5 8 ST AL SR i 52 1B 5 L SR 5 WK B b A A% s, LR R ) R U
(GF=1.88), {Juitmi iy (mi i (] 670 ms, P[] 330 ms) FIK MR E 1 (1000 AGH TCHE D, LI
TSR NARSE B SE B AR e AT R R BT AR B ORI B, e
FREMEIN BRI NS B Be APl 7 B PR B 1 AT AT T &

i b, AW N ETERE S KB I BCTHR AL 7B R, S 1 AR AR SR A R N S U )
SEFH AR
ZH 3R
[1] Qi Zhao, et al. Chemical Engineering Journal 2023, 442, 136284.

[2] Hai Li, et al. Advanced Materials 2025, 37, 2415151.

[3] Zhilin Zhang, et al. Advanced Functional Materials 2023, 33, 2305705.
[4] Hude Ma, et al. InfoMat 2023, 5, €12419.

[5] Juan Teng, et al. Nanoscale 2025, 17, 9427-9435.

D13-085
FRDRFET)REAL PEDOT 7K BB SR A Fi 6 B L o0 25 L SR R A
/N
ININIEEE IR WNCS
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HLAL SRR K v e A B i) 7 vk 2 —, SRAE ER R T VE . AR It S SR AR S S5 3
E N ZAI AT TR AL IR, AR AL SRR R DB, il T 2805 SRS
AL HECLP AL SRR, SBERICR ST EMEAL, MEHL iR LN . ARG
HER SR (34-23 5 WEWy) (PEDOT) NiZLHBT R T, MR 745, RS E i s
HR ARt L BRI T2, R T R B SRR AR Bk Py R
SRR -

SEH T M IR A RS, DLSRAERRAT NI, SR ) 5 B SR AL AL A R R R R S D e AL Y
PEDOT AT B B ALK T T M R AR I, A 1 e 1w 3 FEL R 45 5 8 B 7 s 1 B S /KB R
TECAR I IOMERS, Bl 4% FoAlont Bl F 30 H 0L S (M B (Kd, U=2.05x106 mL g™, £3d 10 KAEH 5
RBCICR RS 91%, HEA 1670 mg g™ (s R EUA & .

FERARIGK PSR 7 K, BAF 042 mg g™ d (R EGER, SUHL T Rkt mkass v Al s 5
Wil S TR . B RARMESEIRTHE, /R 7RI XCEN L] (ORI H i 25 1E F I #k
3R U022+, S (¥ PRs R Bt s EANES T W RIFE AR, W PR AR B 9 25 7 3k — 25 6 4k Na20(UO03 H20)x
DUUE, SERCEIIE & . ZE A A F P ST S M RE B, A EE N R AR K HR SRR N FH (R 2
TH,

[1] H. Li, B. Lu et al., Adv. Mater. 2025, 37, 2415151.
[2] L. Liang, S. Chen et al. Prog. Polym. Sci. 2025, In Revision.
[3] M. Yao, B. Lu et al., Sep. Purif. Technol. 2025, 365, 132432.

D13-086
TR A G S U B B fl i R 6K B

skt RTPRY

L TR R T4 R

KBRS VR S A TE S K PR &, (B IR o A SRR 2% B0 Bt A T 35 AR - SR 5 R RL 22 T e AT
il EUR kY FATR ARG FE BN 745 s, B & 7 BoA AT Bk B0 B T hr KB -
T IR TR B A S S I B R o SR R O R AT 0 T e e R % AR, AT RS A
T IF-24-70 k-8 4> F (CE) TEHERE P LS AT N T8 S AR A T O BR & s T ERRE 8 P o ) 7=
A BATHECFEPOIA I ER T WG R X S BUN R 1 BRI, RS ARG A
LR YRR 5 T 4 i S B I 25 ) Z TR A e 4 o hAh, 12 G e IR SR ) B BUR e
HA R ER i 0 25 BB A S 0R A A IR MG AT, 1T B P4 BR i 0 52 5B T 2 300 H 2 2 19 [
R &6 (CPL) H5ME, HARRFRE T8k +1.5X107%, BFFAERM, X—RIGAT AT SRS SR A%
TE RS T BRFEAR A FR A OGRS, A1 ) A AR 21248 DA A T A% R O B B AR 1 o i SR BEOR T4
AL T R A € A A AR TSGR R R O R Al 1 SR
KA HEKEHUR, MArERE, ARG, BERIRA G
RPN
[1] Ju, H.; Zhang, H.; Hou, L. X.; Zuo, M.; Du, M.; Huang, F.; Zheng, Q.; Wu, Z. L.* J. Am. Chem. Soc. 2023,
145, 3763.

D13-087
T B S THDRG B 4225 Dh e AL A% T 52
YT
1 RITET RS MEREES TR

AW LT B AR TR AR — RO MEOR,  IEEBRST BRI 123 734 LR B AMLAS 46 4 i
L EREINL RS 770 SR, K 20 BB B A% JE 5 A0 ) 2 A o o DR R T i v, 3™ BERR 1) 17 LB
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Ho FET G, AR T —Ff 3 TR B 7 RS R 4200 42 4 F A 5 Az S L B A ey R U A4
ML B R A IS (SRBSS). IX PR SR AU T4 T AT v AR B ik B R s ) B 70, i HL R
HRE. REIHBE SN AN, mRR i BRI E . B AR P R R K SR B T
JFH T AT 2 SR VT AR ) L AR SRR AE R SR A R AT AL L, AT AN [R5 R i BN i ) R ZE )
THHRAIME S, RPN KR TS, Jyn] o i T RES I BoH it TR . 5AGAEYHRTK
JRAR RS (FETJ3 BBk IR P %085, R VTSR AT T8 5 I A LL, SRBSS 7E TR F A T IR FRAEE K
Bt Ay, JF BAE VT SR P ARERRS E . R IR RERR IR SRBSS R T SA(E SALRARE L . X Pt
AR SRE T 2 MIURIERE, O] R ARG BT BE VORI RENE, IR0 B AR A4S
R HTRAN T, BE— PR 1 SE PRI S HIVE T, A B O AR SR ALAZ T AR ST et I A0 ) i 0 4
NS

RPN

[1] Li, W.; Zhou, Ouyang, R.; Y.; Shen, Y.; Saiz, E.; Li, M.; Hou, X. Small, 2024, 20: 2401859.

[2] Li, W.; Guan, Q.; Ming Li, Saiz, E.; Hou, X. Prog. Polym. Sci. 2023,140:101665.

[3] Li, M.; Li, W.*; Guan, Q.; Lv, J.; Wang, Z.; Ding, L.; Saiz, E.; Hou, X. Device, 2023, 1: 100006.

[4] Li, W.; Liu, H.; Mi, Y.; Zhang, M.; Ramos, M.; Hu, T., Xu, Q. Friction, 2022, 10: 80.

[5] Li, M.; Li, W.*; Guan, Q.; Ding, X.; Lv, J.; Saiz, E.; Hou, X. ACS Nano, 2021, 15: 19194.

D13-088
JUR 5 3R A S RE A AR R T
KEE Y
1. RSl A

TR AL A o B (IDPs) IWR-HUAH 73 & (LLPS) BURIEIE A 7> 7 a4, HFE
Bl 7 5 ARAR S A BB A 5 (0 F G R N o IR AN B TC PP 8 A AL S ARSI, X8 et By
BHO BT B RE B, JRIM, fegidt T “ TR PIEAL” (e AP EAR R, AEEXE DA RO UL I 2
WL PANALRE ST FXTIX— AR, AW TCSE Rk T TP OB AR, SRR
SC, AR A BRI R R S AT B SR R -TRA  DU AR B AT A A . e T T A R
(KPP HI AL S A kA%, BESR AT MR T B TR SR REPRN B IR RL, Bl SEBLE RIZRAedLse. &
JRFE T A A B PRI, B0 AR S I L ) AR B 5 A A IR AR AR, AT IRk x B2 2 2R BEEA B ) 5 0
RifEST. #E—bHh, FATERS 7RI GEARAATRHE IR 2 YT o ST 7. e AT R RE i N R il A 35 o
MR A M 5 R EARAR, AR AR E T S R BIARAR o % FE NI R B TR EALAR AR ML A S
ST RET R AL T BIH

D13-089
] B B A O R A T RE R 1B R | B AT B R 3 B R IR B B R B A S P
Fit# Y, fprz?
L R TR AR S
2. USRI AR A

DI ICFLAT B (L. reuteri ) J7VA 2R EREa TR (H. pylori) BI—FREAER 0715, SR, 4N/
PRAT (R RS 25 1) B RSt 3 T 2 O B LT B (A7 R ) 0% o X T e g2 i T — BB (4l B A5 14
YN TH BRSSPI E@HTP 2645 B SRR ) TH PR - 25 A BRORY A2 JE L i B el 2
IRALAFIR . EIARER (HA). BT (TA) MR OMEEE (PVA) ARG TKER RGN . H5KEME, B
ARIGE LA AR BRI, 3658 2 G IRFUAT B AE % 25 11 B PR B P A7 2 A TR AE H. pylori JE e (1 98 E HR A7 3%
PRUERE . DR ECFLAT R R 1) Ik H. pylori @48,  [FIR 3 i B R EQ ZORTE KAl - Bhah, TA MIBEMk
R B TR, T HA WEBITBEBEE . L. reuteri @HTP K75 AE 05 4 Fr 7 18 B HER 52 B 14,
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e B R IIKE . B FRME, IZad A RO RIAE SR T Al OREF DN A A ENE, J9iayT de TR
FrERft 7 —MA R EERESTERNT SR ZRBE G TR, FREEMEEE, NEITH
PRI GLR A T — R K i

D13-090
ST HERAR S T =B TR T R4
T
1 R ERERER ~ WRE S

BRI AR NG S AT N B A, (RSNl G5 EAE 2 I8 A B LA R PR SR A 2
HIgas i WS SN SEELRR AR . B AT PR LS 1) B AR LA RS A R 7 XA AE 8 22 XU A B, T
B LA 23 TR SCORATE At M A Bk BLRAE LTSRS AR ROWUIRGCHE  ir BR LSRR AB S B AL 13 SRmes
BRI BA RIS ER B, 302 TR TR SR H %, ST IE W R R R S 2E
HA =4k 2 fL 451 HREWS IR I A S A I A o s o R T B 1 ) b Je SR W Jo R i S L R TR S
B AN RO B, AR R R BRI, BeAh, P kb e A R B
AIROK < BRI 2 FL I % A VRS, O AR ORI ULET AEHE S B ] A 25 AR A0S 3R ],
AN FC I8 1R 37 B R B AT A M S DA S S A Th REME L IR &, it 17— RN T IE WL I 3 R T B
ik =42 LRSS SR, AT EsiE R

G, BRI IE W SRS 1 B LR RS SCORTETR R I e 2L 3 e S B A PR A i A 1 i)
ST AW S NI, il 4 1 BT AR I 3 F AT B AR W D R K R o 127K R ik T AU 35 T Jo PR AT
O R L T eI W o R - I8 (R Sh A B S N AT I, AT B A S PEART BRI o BRI SRR T 17K
B L, BRI IR I SIS R T ORKEE I PTE A VERE o EAh, JKERERCE % R 4 A0 AR 7
PR 3 (e 2t /I BURSULA MO AE BEA R Y o FLD0 AT T A0 M A0 /) SRRV LE B P A3 1 3 1 = SR R B
HAT AR ERIR AL De @R G, KRR 25 (e 2t 1 /0 BUSCULAR M A LIRAE 73 AR DN SR T T4 53
&, T SD K RAEE AT LB IR 12 2 B A B2 et .

BB, B BERSS B UL TRE SO = 5 ) S PR A IR AL, 31 WE3A V5 S 4R 2 (e L)
AR SMICAZ IR M, 2 1 D 3 R ) S 2 A2 I #% T S L W R R a8 P o R /K P o 7K Tt PO 3o 25 41
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On-demand engineered double-network gelatin/silicate composited hydrogels with enhanced wet adhesion
and stable release of bioactive ion for promoting wound healing
Lufeng Ji *, Xiaomin Luo **, Ming Teng *
1. Shaanxi University of Science and Technology

Silicate bioceramics have demonstrated great potential in hydrogel dressings for wound healing due to their
special origins of promoting endothelial cell angiogenesis and inhibiting apoptosis of cardiomyocyte. However,
there are still some deficiencies, such as insufficient biological activity, instability of silicate ion release, and
lower wet adhesion on wounds with tissue exudate, limiting their further clinical applications. Herein, inspired by
mussels, a multifunctional double-network hydrogel (FS/PAM-Gel-PDA) wound dressing composited gelatin with
silicate ceramic powder with satisfactory wet adhesion, stable release of bioactive ions, hemostasis, and the ability
of promoting vascular regeneration was engineered through specifically grafting dopamine to gelatin and
introducing ferrous silicate ceramic powder into the hydrogel. The comprehensive experimental results
substantiate that the FS/PAM-Gel-PDA has wet-adhesion strength of up to 21.78 kPa and remains stably adherent
to porcine myocardial tissues intuitively after bending, twisting, soaking in water, and stretching. The test results
of ion release behavior in vitro show that the oxidation and agglomeration of ferrous silicate ceramic powder can
be effectively inhibited by using dopamine to form an antioxidant layer on the surface of ceramic powder, and
thus, the stable release of Fe*" and SiO,* effective ions can be realized. The animal experiment exhibits that
FS/IPAM-Gel-PDA can achieve rapid hemostasis in the lethal liver defect model. Meanwhile, the
FS/PAM-Gel-PDA reveals the remarkable ability to promote wound healing in a full-thickness skin injury model,
which can obviously accelerate skin re-epithelialization. To sum up, the FS/PAM-Gel-PDA has excellent wet
adhesion and stable release of active ions to accelerate angiogenesis, which shows great potential in promoting
wound healing.
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Responsive structural colors have emerged as a transformative platform for next-generation optical
technologies, owing to their tunable, pigment-free nature and potential applications in anti-counterfeiting,
dynamic displays, and environmental sensing. However, existing fabrication strategies for responsive structure
color often suffer from low design flexibility, limited scalability, and lack of programmability, severely restricting
the realization of complex, multifunctional systems. To overcome these limitations, we present a machine
learning-assisted 3D printing strategy for the fabrication of structurally colored devices with dynamic, multicolor
visual outputs. By harnessing machine learning to model and predict the intricate relationships between structural
color, printing parameters, and external stimuli (e.g., electromagnetic fields), our approach enables inverse design
and on-demand generation of programmable visual patterns. This data-driven framework significantly enhances
the precision, adaptability, and efficiency of structural color printing, paving the way for intelligent fabrication
workflows. Moreover, the seamless integration of display and sensing functionalities in printed constructs allows
for the development of self-adaptive systems capable of real-time environmental interaction and feedback. This
study demonstrates the unique advantages of combining machine learning with advanced additive manufacturing
to unlock the full potential of dynamic structural colors, offering a scalable route toward intelligent,
multifunctional, and interactive photonic devices.
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MXene/PVA/PAM hydrogel flexible sensor with excellent water retention, frost resistance, self-adhesion,
and high sensitivity for human motion health monitoring
Runfeng Zhang', Xuejing Zheng""
1. Zhengzhou University

Two-dimensional transition metal carbides (TisC,TX MXene) are widely used in hydrogel sensors due to
their excellent conductivity, hydrophilicity and large specific surface area. However, MXene-based hydrogel
sensors still face several challenges, such as nanosheet stacking, water evaporation, and limited conductive
mechanism. To address these issues, we developed a multifunctional polyacrylamide/polyvinyl
alcohol/CaCl,/AgNPs/proanthocyanidins/MXene (PPCAPM) composite hydrogel with high sensitivity, water
self-regeneration capability, ultra-low temperature antifreeze properties, and self-adhesion. In this system, silver
nanoparticles (AgNPs) were in situ reduced on MXene surface through the synergistic effects of MXene and
proanthocyanidins. The electrostatic interaction between proanthocyanidins and MXene effectively prevented the
MXene stacking, while the incorporated AgNPs increased the inter-sheet conductive pathways. Furthermore, the
introduction of CaCl, endowed the PPCAP composite hydrogel with water self-regeneration ability, maintaining
stable water content in long-term use, thus ensuring the long-term stability of the hydrogel sensor. Additionally,
the establishment of ionic conductive pathways in the composite hydrogel effectively compensated for the
limitations of single conductive mechanism. When employed as a flexible strain sensor, the PPCAPM hydrogel
demonstrated outstanding mechanical properties, achieving 663.29 % strain, 0.19 MPa tensile strength, 0.0518
MJ/m® toughness, and 1.84 S/m conductivity, with a sensitivity coefficient of 3.73. Remarkably, the hydrogel
maintained approximately 80% water content even after 72 h of exposure in air. This study not only presents an
effective anti-stacking strategy for MXene but also provides a viable design approach for enhancing the
performance of MXene-based hydrogel sensors.
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D13-P24
Muscle-Inspired Robust Anisotropic Cellulose Conductive Hydrogel for Multidirectional Strain Sensors
and Implantable Bioelectronics
Fengcai Lin ™*, Yanlian Xu®, Jipeng Chen®, Xiaoxiao Zheng"
1. Minjiang University

Integrating superior mechanical performance, anisotropic conductivity, and biocompatibility into conductive
hydrogels as all-in-one human-machine interaction device remains challenging. Herein, by mimicking the
anisotropic structures of human muscles, a robust anisotropic conductive hydrogel is developed by initially
aligning polyvinyl alcohol with polypyrrole decorated cellulose nanofibrils to form an anisotropically oriented
polymer networks, followed by post-crosslinking with tannic acid (TA). Introducing TA into hydrogel network
permanently secures its hierarchically anisotropic structure through multiple hydrogen bonds, thus endowing the
hydrogel with exceptional mechanical properties (tensile strength of 11.41 MPa, toughness of 12.44 MJ m—3),
anisotropic adhesive property, and direction-dependent conductivity. With these attributes, a hydrogel strain sensor
with excellent multidirectional sensitivity is developed, enabling stable monitoring of multi-degrees of freedom
joint movements in the human body and facilitating the control of a multiaxial virtual robot manipulator.
Moreover, the in vitro/vivo tests demonstrate exceptional biocompatibility and anti-biofouling properties of the
as-prepared hydrogel sensor, maintaining stable electronic response signals for over 14 days after successful
implantation into the Achilles tendon of mice. Overall, this study presents a promising approach for designing
conductive hydrogels with superior mechanical properties and anisotropic functionality for emerging applications
in both in vitro and in vivo human-machine interface materials.
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D13-P27
Preparation and performance study of antibacterial (aminated chitosan/Sodium Hyaluronate)/polyvinyl
alcohol /y -fullerene dual-network hydrogel
Chongyan Leng **
1. Kunming University of Science and Technology

Antibacterial hydrogels exhibit a promising application prospect in wound healing. However, their poor
mechanical properties and limited antibacterial efficacy significantly restrict their practical applications. In this
study, ACS/SH polyelectrolyte gel powder was synthesized via a two-step method. Fullerene (C60) was
encapsulated with y-cyclodextrin and loaded with shikimic acid (SA) to fabricate a dual-network antibacterial
hydrogel, denoted as (ACS/SH)/PVA/y-C60/SA. The hydrogel containing 0.5% v-C60 was selected for
characterization using scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), and
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X-ray diffraction (XRD). The results demonstrated that ACS and SH were cross-linked through hydrogen
bonding, while PVA formed an intermolecular hydrogen-bonded network. This hydrogel exhibited significant
compressive resistance and could endure a high strain of up to 80%, along with excellent recovery capability.
After encapsulation with y-cyclodextrin, C60 markedly enhanced the hydrophilicity of the sample, reducing the
contact angle to as low as 32.0< thereby endowing the material with rapid hydration properties. The
three-dimensional network structure contained abundant ionic groups (-COO~/-NHs"), achieving a swelling ratio
exceeding 445% and enabling highly efficient drug loading (96.8%). A dynamic reversible bonding network
(-S-S-/-OH...COOH) facilitated molecular chain recombination, resulting in a 24-hour self-healing efficiency
exceeding 95%. The prolonged degradation cycle aligns well with the cartilage regeneration cycle. Moreover,
y-fullerene (y-C60) and shikimic acid (SA) synergistically exert potent antibacterial activity.  The
(ACS/SH)/PVA/y-C60/SA hydrogel demonstrated excellent antibacterial efficacy against Staphylococcus aureus
and Escherichia coli, primarily attributed to the three-dimensional conjugated carbon cage structure and high
electron affinity of y-C60. SA possesses a unique polyphenolic hydroxyl structure. The developed hydrogel
exhibits superior mechanical and antibacterial properties, showcasing broad application potential in areas such as
wound healing, cartilage repair, and postoperative tumor filling.
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D13-P30
Highly-entangled hydrogel Strengthened with deformable macromolecular cross-linker
Gege Wang **
1. Ningbo University

Highly entangled hydrogels have attracted increasing attention and research in recent years. However, highly
entangled hydrogels require a small amount of chemical crosslinking to improve their performance. The
limitations brought by chemical crosslinking still need to be further improved to meet the requirements of
practical applications. However, the traditional highly entangled hydrogels through chemical cross-linking have
certain limitations on the fatigue threshold and poor reusability. Further improvements are still needed to meet the
requirements of practical applications. This study proposes a convenient polymerization strategy based on the
template effect to construct a highly entangled hydrogel through the hydrogen bond cross-linking domain between
the polyvinylpyrrolidone (PVP) chain and the polyacrylamide (PAAm) chain. There is no chemical cross-linking.
The synergistic effect between the high-density entangled chain and the hydrogen bond cross-linking domain
improves the repeatability and stability of its mechanical properties. High monomer concentration during the
polymerization process can lead to a higher entanglement density and also result in the formation of polymers
with different chain lengths. Among them, the shorter molecular chains are more likely to become stress
concentration points when stretched and break first, destroying the hydrogel network structure. Therefore, the
existence of the PVP chain in this system can serve as a dynamic compensation chain for the short chains of
PAAm, showing unique adaptive behaviors: In the stretched state, it can disperse stress concentration by
dynamically adjusting the hydrogen bond crosslinking domain to compensate for the defects of the short chains in
the PAAm network, while achieving high toughness, fatigue resistance and low lag. The preparation method of
this new type of highly entangled hydrogel does not require any chemical initiators or covalent crosslinking agents.
In addition, this method is universal and can be verified in hydrogels using different polymers and monomers,
which makes it have great application prospects in fields such as flexible wearable devices and soft robots.

D13-P31
Sea cucumber-inspired highly entangled strain-hardening hydrogels
Lu Gao,' Chuanzhuang Zhao®"
1. Ningbo University

As the application of water-repellent polymers in the field of soft materials continues to expand, the
performance of these materials under extreme conditions, such as resistance to impact and tearing, has become a
pressing concern. In nature, the skin of the sea cucumber utilizes a mechanism of strain hardening to protect itself.
Under external stress, its collagen and protein networks work together to rapidly harden the material. Inspired by
these natural processes, this study proposes a synthetic water-repellent polymer with a high density of
non-covalent interactions. By incorporating a high concentration of dynamic mechanical behavior-enhancing
groups, this polymer endows the material with enhanced resilience and rigidity. Under external stress, these
groups facilitate the formation of non-covalent interactions, thereby enhancing the material's resistance to damage.
This results in a combination of enhanced resilience and rapid hardening, making the material suitable for
applications such as protection against wear and tear in dynamic environments. The proposed polymer
demonstrates significant potential for applications in soft materials, including sports equipment monitoring and
water-based protective coatings.

64



H E M KK £ 2025 D13. /KR AT R

D13-P32
T RRBeYT 58 6 0 I — i AR YTEE B ERUK B &
Y, YA, EWRES, FAt, man
1. fBff K2
2. MR KR T R B

HLB (Electrical Stimulation, ES) J7iAIE N — R X AEdt 0 O @& F B, CRIUH RAF 1B H Al
50, B H AT Z RGBS O FUIRZAS e AR S ST 6. Dk, ABTFEME T — R4 ES 16T
SRV ALK RER 2 DR KB A R, AT RRE . MELR DB 12K LLah A R R 52 1k
M CIaIE (PVA) N3, SIAFBMEE LIERIEPERE, 40 LR T BRI T H A0 A AL ZURG B 1 AN
PUEALRES, TSR R s R . FOEMYERT A @S RE . ERRIBIET, 1Z/KEER &2 (i
I T AEM b R, R A S R HAEAR S 55 14 KRB A& 3 ik 99.96%. [FII, I i i i) L BELA%
SEHL AT SEIL A i A SRS B SE B RS 5 2 RIS 4 RAE TR ERIE R G, i fHAR LR RE AL
AR SERE R ORI P 175 1A Y IR SLi AGH 2 ) BT B A, FLAS 5 am BE MIAS je e B R IR — 2 o AHAL
2N, RJE 3 AR e e a Kk, HAERGEAR AT S BALUKT . RS RAEVIE IR ISAIE H 7870
JEBL T KT S IR T RCR 5 R REIZ WAL & I Pe s, A0 DA LR AL 7 R TR IRE A
PEALHENS, 7R R I R A

D13-P33
A THERTIAEREFERIN 46T R KBRS R A4 R

TRAHE T, G

1 B AR

R RS FORIE TR OB S E R R R, BN E 2 RO EA PN,
AR B A A R TR T I RIRSE R RS, [ MBS PO SR, R R
AR 2 R SO A SR N R R R, & T REE TS W BEE N NAR, X NS e BB R B
o PRI, AR REL EENER A EE R R BN B B A BB

AT TR RO R B R R R R A VR IR IR 7T, M T AR, Z25F. R U HAE R R
AWMEIRAS . ZARRAHEIR LG (PS) —4E)t Ttk (2DPC) AR (HGBLIZ-IL MR KR+
TR 4T RGeS (2DPCH) Fil, JFEid 2 LB 1) DNA ERECRET IR . IR
BHERRERTN, BERSERAR RIS, B RERANTA AT B ANNINEH Fr a5t ,
fil A HA RN ALPEE IR AL, FECRSVIEEZ [ BE A 4G K, BEm SHE/KEU K . ZAFRAL
A% 2DPC H PS SR FITE EEAE K, RIUNEFFATH A BAR I AL .

M A AR AR B B R AT AR BT S B FEAT I R BRI 22 5, TSR B IR R E B I . See 45
RRW], ZAERARAE 0.1 nM E 100 nM [18E R 2R VTRl Y R B Y R A A9 2 PR Nz, Asr Tl BRI 0.3 nM
BEAh, AR iR i B B R AT AP AR FEE, R BIHARH WHUER T, o AR i 2 2RI
0 R AE S AL

D13-P34
—7 5 SR U ) R 5 7R S AR B ) PR R i A R TR PR B
e L EURES T, R

1. FEM

TK BRI P g S A L e R AR SR B AR T o AR, T AR P A I A [ A i [ R
FCREBR S5 S, 8t Dh R ACRAR SRR, R EHIZ) TR RE . D TR IX Bk
A, BATRM T — B “ A7 =557 BUSENG, DLW R Y 4 S S W SR K B Je LA I ) I 1k R TR

65



H E M KK £ 2025 D13. JKEER ARl

K I FL AR O SR T A e R (PAM) A EPE I 28, HR SR AT 4 R (MC) M BB N4, 22 R 1 (SF) AR T
PEE TR PITE R T SF HIAEAE SOV RN K A i e MR G 77, R RS TR AV pH
o TG pH M 4 TR 11 I, KBRS J18em T 3.44 7%, Hrh S6PM-11 7K &b 1) B
#H JJfe I ik 15.48 kPa; 24 pH {E A\ 6.5 1A% 2 12 Ivf, sKEEK IR 2B T 2.22 5, Hrh S6PM-12 []iR
/N, O 1.91kIIm® o %%, F S6PM-12 7K &I 4H B i) — IR Ftb s th W 28 s i R (1.4 V), JF
A EARTE A FRFE T 3.6%I1 R4k, 2% B il i 1) i ith B A PRSEif 52 1 AN B o] v . X d it
T pH AEREE KBER A ARG ) “— A =57 560, ARSI REFEME n] 28 Btk B it 7 — ok
(&%

D13-P35
HEAA LR RB-GelMA/PEO KFLKEER
TER, FEX, FEh, XBRHE
1. HEEERER
2. AbE U AN B 2 B AR s 2 T REHE A B

B K& R BEK G I FAEYIARRE, ) TR TR SCEE . SR, A% Gk i ] ) 24 285
£ LR, FREI T A MRAEKFE R . AR B 7R I ) 4 R R I L B (GelMAY KFLKEERL, f#
RN A K AZ PR 1 f, i it R HIRET (MA) SR N, 14 GelMA. FF{H B M1 4t i
(FT-IR) AIZHESEIREE (1H-NMR) X} GelMA [Fifb 2285 /b TR AE; #2FHH B (RB) #:47%| GelMA
k., #il#% RB-GelMA, it 5 4h-1] WOGIE A OGS it g s UASERIREER) PEO (0%~1.6%) 1F
RNEALF, 5 RB-GelMA VR, I 6T AR & RFLKER, FHBOHEILRE RS (LSCM) M
SRR IO ZERE, 43 AT PEO ¥R BEXTFLAR /N F 23 A (P 52 s 487 75 BRI AL X 7K 468 s 11%) s 448 A5 1
JIERREE, PPN AU ERE ;s 38 I I AR G e K BRI AT AR VA R BY DI AR AR AT R S e Ja B A VERE s B e
T B R 70 B T A PR R T AR FLAR K &l b, 38id CCK-8 SE56 . 1SRt Ml iB L S MER, PPt /K
BERENH A A I FE AT RS R . 258 FT-IR A1 1H-NMR 455 Bor, BIhfl4 7 GelMA; £E4h-1] ok
PWIIHEESE RB BRI TN, NG AL 785 T kAl LSCM S5 R BoR, B#E PEO R RGN,
IKEERE AL B IER, FLAR BB KT A R T4 i B A G s A 2R I, KB AT A A
BUYVBRRRRRE, 8 TSRS, BSOS TE 0.5%8Y V) RAS G N R I AR s i e etk Re s R 2
N, SREFARER, KB RARFE S NGRS ) M R dh i B 12 K LK IE G 1 AL
bRl diiseIe R, SAEGTIILERKEIRAIEL, HAIE B LR MK G 58 A ) T 40 it 184 5 R 2
SEb AR R4 T B AT AL RB-GelMAIPEO KALAKEEES, AR T 1L G KB R FLAR A 2
FEMMABAASZ IR, B NHS TR T — AR S i Y S 286 K

D13-P36
YPORTUERK BT ENERS RGBT &+ FE S SHA BN R ABRR L e HRS e et T {RIEE
BRam A
35;%?;{1, 25 5h r 2 55 1%

1. PHZEASE K= s R 22 B

FFE &

S PARTHD B sh P A AR 2 . B R, 45 B IE BB K R B 1. B B A BRI — B2 &
BRAR A RTBL R B BRI g (2025 4E3RE T HT ik 160 12700, A FEH)
JEBR TRl AL ThEE, AR R R SR B A A I AR

UTAER, B AU RIS R ORISR TR AR B A T, TR AR RS
TETEREIRES (ACP) X — RN ALATR, fEMIRL a5 S A FUIRE BB T . X —HLHI TR
HA T3 T B BRI ACP APt 748 Btk . SR, AHMEME ACP R4 IR TP 77 7E B 25 A8 8

66



H E M KK £ 2025 D13. /KR AT R

PEERBE—IL WA SR T EOUE B R 45 MO B, SR WIRYE R AR ThRE . R, o
i XA ACP BN )5 Aase M, 4ERFIAEMITEYE, R SIING PREE A0 I SRR RL 5 0
L5 IR

SRR A AEBRIE ACP £ B E PRI AR E SR (1) 5 K, AN T8 BB AR H 7 — b 0 AR XU R 7 SR
ZSRIGIEIT DNA 4K R0RL S 8RR iR BOKEER K B RIALE] S ACP o M55 il 2808 1 5 77 TH] R«

1 A FRERE: FIAEAEREHE TR DNA K915 ACP HH A4S B FRMTE S, HARKEK
DNA-ACP ZKGER, A RUEZEARFA ACP RURLEAZ 45 it e it 7, A RIS R I s

2. FOASTIABIAES . MWEE 588 TR sE AVERE IR L B IR BUK B, BRI & [ & Fa e R A1
WL, fERRAATEIRGIR R THRAE I T P FaE ACP IS TEM R, XE RIS ACP FaE .

it TEM. SAED. EDS. XRD Z i RFMEAMNE ACP [fFaE M K ALP/ARS 44t qPCR. Western
Blot K A A0 S A0 VP A% 12 2 G A SMIER™ b B AR T4 LB A0 RE 05 B SEAR A IR K BRI 22 A
RS B0 UE A A (B A AR
WA R

1. FRE MR WERAS/KEE RGUEINE ACP TEAL A B2 AF T AR e TR iE K 22 14 K, WA
RS SRR IR TT T4 2.3 £

2. PORMRRME: ZEAMELELA MRS, 58 E AT R TR NS A, fEEE T BA R
VRS BIEN S HRAYE, BEA R0 LS PN A SRS E R IR £E 3T CIRIR M,
KB 15 B N2 T 7E 5-10 23BN B R SCEK, SRR IR 5K LIS 3 .

3. JH RURE:

ARG MRS LI R, 1A R} e 535 Rk I S 38 AT AT B At s K K B i B ) 7 o 40 e 5
ACP W E s /KB HEAT3L 5595, qPCR 22 Western Blot 25 B 7%, ALP. PUNX2. OCN 2 i B #H < JE K]
F B ARREM RIS KT IR ALE % 1 Fh; ALPIARS Jetast SRR, T4 4w & K s il itk i R ity e 45 &%
T, FOREENRCE RS A, SXERES KRG E 1 Yk K YR R AT 4 Y R A
SR ER

FE PR PR AL PR FT B SRR o, AR T AR AR I AR AR K PR A MR AR N B B X
1% 8 JJ5, micro-CT $#i /R ACP XUE A /KB4 B E s i A4, &5 SRR H XA 73
ACP )25 F/KBERR AL B 1 4.5 % 1.5 f5A0 1.8 % X &4 S KA T V) e te, 45 3 EoR AT
FUNE G PR KU PR i Y 35 18 I R 453 X A i B DA S AL A P B AR DR R R () R s £
WFFEE .

AR T 1 2 3 3 0 RS B R AR e LA A AR ACP R P — KA R At T 7 A SR T
Pk Re R R G BT AR AR SRR . IRIKIE IS £ FAERR T, Nl B AR RN B 3l B AR 21
F 3T G AR T IR SRR AT .

D13-P37
FAT-3 2 52 05T 2 e 206 PR R A s M A SR

AT e Y

1. BiRAZIE R

HJkEists Coral ulcers, OU) &Kk i LB RE R, RAL TR HalS b o st rh, g
I8 BT I 52 25 B o A% SRR I AR A rh i SR I R R PR 59« 3 B I 1) R L ) 52 400 T A2 2 55 1) i
Nk, ASHEFER R T R T AL I A B X R 2 KB R G, B AR SIS B 2 i R 1 v 2R B
SIERERTT TIRE o 12K BERE V) S A 2 X AT IR X 265 W [RIR) st BRSSO 2% £ Co R AR R 7 (LPFEG)
5K3EK (Emodin, Emo) FLALRTE IR T E R 28R4 FE, RIS BGPTSR0 0 3 T 0 e et D
Bfo ZRSAMEHE, AN EIE T B 3 RS RNGRE I L, IF SHGUE R E AN, & REK
BRI ARG AR o XU AT IR IR KRR P 48 LA v L S, S 5 4RI IR AT D, A 00 e AE A B v 1Y)
R R AR S, RO KGR R ERE . BEAt, RN T Emo BATLRIIDIAR . DURIAFIE, WSEHLZy

67



H E M KK £ 2025 D13. /KA R

PO FRF SR O feadt D IR IEAB A o A2 TEIT R 1 BT 20 B SROmes DM st B 1 it SRR I 1 A3 2%
BT, R R RN AR SR T D

D13-P38
Copper-containing nanoenzyme hydrogel to improve neuropathic pain relief synergistically Abstract

Jingwen Zhu'"
1. Wenzhou Medical University

Objective

Neuropathic Pain ((NP) is a complex chronic pain that is refractory to treatment and seriously affects the
physical and mental health of patients. The current management of NP is mostly pharmacological, which is
progressively limited in clinical application due to its side effects and poor efficacy. Hence, the search for
effective anti-oxidative and anti-inflammatory therapies for the management of NP is not only an urgent need, but
also a formidable challenge. Along with the development of Tissue Engineering technology, the application of
various new bioactive materials in the medical field is gradually increasing. In this study, we prepared an
injectable, adhesive, antioxidant copper hanoenzymes-containing copper hydrogen phosphate composite hydrogel
(CuP/PH), to investigate its effects on pain relief and nerve repair in rats by constructing a Chronic constriction
injury (CCI) pain model.

Methods

The research consists of three parts, Study | mainly includes the preparation and characteristics of copper
hydrogen phosphate nanosheets and CuP/PH composite hydrogels, which were analyzed for injectability,
adhesion and antioxidant properties of the hydrogels. Secondly, the CuP/PH composite hydrogels were used in in
vitro Cell experiments to explore the biocompatibility, scavenging of ROS, promotion of neuronal cell migration,
and inhibition of inflammatory response of immune cells.

In Study 11, 24 male adult Sprague-Dawley rats were randomly divided into a sham-operated group (sham
group), a CCIl modeling group (CCI group), a hydrogel-only group (PH group), and a copper-containing
nanoenzymes hydrogel group (CuP/PH group) according to six rats in each group. The CCI model was performed
on rats in all groups except the Sham group, and the PH and CuP/PH groups were injected with the corresponding
hydrogels in situ after nerve ligation before sewing up the skin. Mechanical withdrawal threshold (MWT), thermal
withdrawal latency (TWL), and Sciatic Functional Index (SFI) were measured before surgery and on days 3, 7, 10,
14, and 21 after surgery. On the 21st day after surgery, the modelled sciatic nerve, the dorsal horn of the L4-L6
spinal cord and the gastrocnemius muscle bilaterally were taken for histological analysis and qRT-PCR analysis.
Results

In Study I, XRD results showed that copper hydrogen phosphate nanosheet enzymes were successfully
prepared, and SEM results showed that the prepared copper hydrogen phosphate was a lamellar structure with
diameter <<500 pm. The characteristics of the CuP/PH composite hydrogel showed that the prepared hydrogel
had good gelability, injectability, adherence, and anti-oxidation properties. The results of in vitro cell experiments
showed that the hydrogel had good biocompatibility for Schwann cells, could significantly promote cell migration,
scavenge ROS generated by Schwann cell injury, and also effectively reduced the secretion of iNOS, TNF-a, and
IL-113 which are inflammatory factors in macrophages.

Study Il results:

(1) Results of Pain Behaviour: compared to the CCI group, at 7, 10, 14, and 21 days postoperatively, MWT
improved in the CuP/PH group of rats (P<0.001), the results of the TWL were consistent with the MWT results.

(2) Motor function performance: 21 days after surgery, the SFI index of motor function showed an
improvement in the CuP/PH group (P<0.001).
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(3) Nerve HE Staining: 21 days after surgery, the sciatic nerve fabric gap was enlarged in the CCI group,
with the presence of inflammatory cell infiltration, scattered and disordered nerve fibres, and axon breakage; the
CuP/PH group showed improvement.

(4) Nerve Immunofluorescence Staining: the fluorescence intensity of myelin protein MBP was significantly
reduced in the CCI group; it was improved in the CuP/PH group, showing a more complete and continuous
myelin structure.

(5) Neural gRT-PCR analysis: the expression of inflammatory factors of TNF-a, IL-13 and IL-6 was
significantly elevated in the CCI group, and the expression of inflammatory factors was suppressed in the CuP/PH
group.

(6) Immunofluorescence staining of the spinal cord dorsal horn: the expression of GFAP and IBA-1, markers
of astrocytes and microglia at the dorsal horn of the spinal cord in the CCI group was significantly increased on
the modelled side, and the expression of GFAP and IBA-1 was significantly reduced in the CuP/PH group.

(7) Gastrocnemius wet weight and histological morphology: the wet weight ratio of gastrocnemius muscle
was significantly reduced in the CCI group, and histological staining showed that the muscle fibres were
elongated and disordered, the diameter of the muscle fibres decreased, and a large number of collagen fibres were
deposited. the CuP/PH group effectively reduced the gastrocnemius atrophy, and the wet weight ratio of the
muscle was elevated, and the muscle fibres were arranged in an orderly manner, the diameter of the muscle fibres
increased, and collagen deposition was reduced.

(8) HE staining of important organs: there was no significant difference in HE staining results of heart, liver,
spleen, lungs and kidneys in each group, with no histological damage, indicating the good biocompatibility of
CuP/PH in vivo.

Conclusion

(1) CuP/PH composite hydrogel has excellent gelation, injectability, adhesion and antioxidant properties.

(2) CuP/PH composite hydrogel showed good biocompatibility, promoted the migration of neuronal cells,
scavenged excess ROS generated after cell injury, and effectively inhibited the inflammatory response of immune
cells in in vitro cellular experiments.

(3) The intervention of CuP/PH composite hydrogel significantly improved neuropathic pain and
neuroinflammation in CCIl model rats.

(4) The intervention of CuP/PH composite hydrogel significantly promote the regeneration and functional
recovery of injured nerves.
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Preparation and properties of PVA/PAM/PANI hydrogels with high strength and high conductivity
WrjE e
1. PUZRHR

Conductive hydrogels have attracted much attention because of their lightweight, high fit, high sensitivity,
low cost and other advantages. It is suitable for the preparation of wearable flexible electronic devices, biological
electrode, flexible sensors and smart textiles. Flexible pressure sensors are favored over traditional rigid sensors
because of their flexible properties that allow them to detect pressure sensitively on shaped surfaces. In this paper,
acrylamide monomer (AM) was polymerized into polyvinyl alcohol (PVA) using the accelerator
tetramethylethylenediamine (TEMED), the crosslinking agent N,N'-methylenebisacrylamide (MBA) and the
initiator potassium persulfate (KPS) at room temperature. The procedure was employed to prepare a transparent
polyvinyl alcohol/polyacrylamide (PVA/PAM) double-network hydrogel. Thereafter, the polyvinyl
alcohol/polyacrylamide/polyaniline (PVA/PAM/PANI) conductive hydrogel was prepared by doping aniline
monomer (ANI) into the transparent hydrogel through in-situ polymerization with hydrochloric acid providing an
acidic environment. After the above preparation work was completed, we continued to study the structure,
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morphology and properties of the conductive hydrogel PVA/PAM/PANI, as well as the relationship between them,
in order to determine the optimal preparation process and develop flexible pressure sensors with excellent impact
resistance, high sensitivity, fast response and high stability. PVAXPAMYPANI (x=0, y=3; x=1, y=6/8/10/12/14)
conductive hydrogels with different PVA to PAM mass ratios were designed. The best performing sample was
found to be a PVALPAMI12PANI hydrogel with a mass ratio of PVA to PAM of 1:12. In the test, the
PVA1PAM12PANI hydrogel demonstrated high flexibility and stretchability, specifically exhibiting a Young's
modulus of 154 kPa and a fracture toughness of 246.08 kJ/m= Additionally, its sensing performance showed a
gauge factor (GF) of 2.1. Good performance is inextricably linked to structure, Hydrogen bonds are formed in the
polyaniline (PANI) to PVAXPAMy network, giving the hydrogel excellent strength and toughness. As can be seen
from the FT-IR spectra, the weak single peaks near 1190 cm-1 and 1260 cm-1 belonging to the -OH in-plane
bending vibration of PVVA with redshift indicate the presence of mutual hydrogen bonding between PVVA and PANI.
The characteristic crystalline plane of PANI at the XRD diffraction angle of 26.83and the intensity of the peak
confirm that PANI improves the crystallinity of the hydrogel and binds well with PAM. The anti-attack conductive
hydrogel composed of PANI and PVAXPAMy interpenetrating network prepared in this paper has high sensitivity
under low strain, and can be widely used in electronic skin, flexible sensors, flexible capacitors, flexible wearable
devices and other fields.

D13-P43
TR E 7 RREAE S P R R S SR B R A BT B 7K B BURL Il & S P MR R T
FEMEL EWEY T
L SRR, R dr Rl sz b

BESRAG VAR DB R AR, MRS R D B SRR E R R 4 R R
G B K 2 A R M R RE B2 A B oy, L e Mo 0 EVHORE 2 Ry — P B A S e ) T
B, Bt mgit . DA e Im R LR 2, Bele W BRI D S35 gy, B 5 3B R Ak
I ATTREE LB 0405 1 AL SR R P 3 ity — ik A 355 B IR T BB I HE D MIEOR IR R, TR 48
T e FRTELA RSO 7 e I A (R R 475 1 38 5 AU K IL S, He— R LT BBk R Ak Anaff:,
WEGAN ARG, H T S KR 2 AL N 5 DR T ANE A R A, SRPTRAEIAIR, i
QIREE . SR LI RIRIRGUE KB AT B T-36E G 20 b1 e 26 1 6 7 A RN i1 770 4k o i B i e =gk, AR
JRGIRYT T B A R SO i 55

REATF R 7 —Fhde TEAE IR (OHA) SR HILFEEM (CMCS) MR (Emo) HIHT
RUZREEAG Ok ZBORHR I 3h A5 A R s 34T 2208, Sl R AN SR A T A BROE SR AL B Ak, RIS Emo
YEDNCERF, £ 800nm ~KAD KOG F IR SN BE AU 240 v 4 R RSSO0t 240 v A B R /KBRS BT IR BE T
WEFCP IR 1 7e S0, SeIRMET R A, PR T I TR S A R AV VRO BE X BV BE AR AR Y
M. SEHRY] CMCS IR RE i, H OHA 5 CMCS AR EL Dy 1:2 BUIRIN (B e AE TPl 1 7K
F BRI B S AR I RESERALE, I IBID Y AL S 56, IR SEIR IR e 5 R VERIRRE M. B8IE 1 i%K
B PRI TE A AE AR, A/ AR BRI ARR oh, UESEAZOK B B Ik 1 R S R, A
RAMH] T FRE L, o — Rl L8 7 B B A VO -

REEE: KBRS, KBRS JeEhF, Dokl s e, P, ioEd

276 SCHR

[1] Hao R, Cui Z, Zhang X, et al. Rational Design and Preparation of Functional Hydrogels for Skin Wound
Healing. Frontiers in chemistry, 2021, 9:839055.

[2] Ambrogi V, Pietrella D, Donnadio A, et al. Biocompatible alginate silica supported silver nanoparticles
composite films for wound dressing with antibiofilm activity. Materials Science and Engineering C, 2020,
112:110863.

[3] Dhivya S, Padma V V, Santhini E. Wound dressings-a review. Biomedicine, 2015, 5(4):22.

71



H E M KK £ 2025 D13. /KR AT R

D13-P44
FERNEATAE Y R BRI R
Rt mgEt BRI, skEiE L FEFEL EWE #hEE Y
ERIINE RS, ARt b

BRERAE N — M 2 0 ey, G ORI MR, FEIRETS G B ARG IR SR
U N O SR, VAR 52 [ R ) 20002, AR A e B IRIA R IR e S A e
PEAS RS ) o U Wi 2 AR 5 2 D RE /KB U AT FTERF SR N, (EILA SRS AI T s SR 5 Bk
7RI ] 5 FE 5 ) 25 6 77 s — . [ E A A vh g 7 i R B RN R B3 . AR A R S A% T BE 08
K& T, AHI T BN 5 v 701 18] A i rE B 5 A P 2 1 5 A K I A 25 DASRTHER B HE AL e 11
GERRW], FRIRMENTAEN) S B E I Y B AR S A R B E AL . T4 ) Laccase@PVA/CMCS I
Laccase@PVA/HAC 7KK AL 2 19 5 1 BB A VU P AR IERE, B RIRSGEE T B R eV S
PR, FNHRTH 7B E R, RMEAESR AR T, ] BRI (M AL AT S 25 O T
BN 1ZKBEAR F Oy ] e A BB SR At 1 E B B EE, TR mnE I L AR Ik AR [ E A AT R
TORTERAE, AETMAEYMEA U, JCHGE A LA AR T R TR S
FEEIE . FORWERTA, BeREE, EVGEL, B
S 3CHR
[1] Sun M., Wang Y.Y., Huang A.N., ACS Appl Mater Interfaces, 2024, 48126-48138.
[2] Sun M., Peng S.Q., Nie L., ACS Nano, 2021, 14972-14984.

IR

D13-F01
AT BB 2 SRS K B T P R 8
EEH L (i
L il KRRV R 5 TR

VAR, A SSRGS HLAE 5 FIGAR 5 e S R OO S8 70 S 8 DR L s DA 82 L R8T Ak e T
PRI NV, 7 M AT g sk T AU A T Pus K R (Nano Research, 2024, 17, 1837-1855;
Nano-Micro Lett., 2025, 17, 62). AT, XRELEIEKDE S 5 MM R, MEUSLHLEENE, HI
B4R 2, PR 7 LSRN A o 52 58 AR B IR R PR R 5 OC T R AL M B B R, AR TR
TP RS F M N AR AL AR . It H R A R, PR ARSI N (R -co-2-H
BEIRIRR OB KB E% R, R T 9O T . KB T gk A A S S, R
RAS TR BE R Z KB R 2 BIRARE I, W= AR AL, AMUE R OE 513 LLEEE,
ELWIRFHEAE, SRR, X R0 SRR R B/ Wit (AR IRER AR08 [ 2D M e/
HLOUE 5, SEIUO RN BN S5 T AL o R AR RS AR T 15 b, Al Id G A6/l M5 5 AR AR
R FAR12 3 KA T34 Ieah, FETOi MRS S 3D FTHIHERINEE &, 1245 B8 T ¥ B H
T2HME BYithoE, #—PFE 7R RS K DR S5 N 5.

D13-F02
YU 38 TR R - 2R i VU SR A 2 -3 B /K B FR 4 4 ) ) 2% B RAE
SRMEDL L, AR
1. il R

TN PERI ] G A T F KB £ AR SRR L1 B A U A2 B2 QT o [ADKIEE R T 4 s id A, A7
=AM SRR AT S AR REXE T SRR 213 IR A vt B R AR PR PR e M

72



H E M KK £ 2025 D13. /KA R

VU SRR AR EE PR AN T F R R Ao [BIAS LAENG B SR A R i VU SR AR e 2 08 (TMAT38) 5 = i i R M
(STMP)AZHK, L Fe3+/Fe2+E FRCAril & F R Wik BER, FEOI N —lE (PPG2000) A%
THITR, RIS R B ik SR m KB IR AP AE BT AR AR K PE . IR DSCL A2t AT, FREVE . Hfb s AR &
TEKER TR S TRIBIERAE AT . G5 K: PPG Refig JH B /K EEI I £ i AR o= A 1) <. 1
IR 2h J5 1) XG5-TMAT38-STMP-Fe3+/CA-PPG 7K Bt R AT 4EAE -80~207C X [H] K Y HL 45 df s -40°C 2% A%
N, YRR CEREROG: KB AEINE 7 RIGVIRBEIRFF VIR EAT . KB T 4L\ W v] LU SN 45
BRI AYOE R MG S, B R R SR A TTAER T R G 514 1) T KB IR £ 4,
E R — A L7 B A e B A VB A R F 1

RPN

[1] Ju, M.; Wu, B.H.; Sun, S.T.; Wu, P.Y. Redox-Active lron-Citrate Complex Regulated Robust Coating-Free
Hydrogel Microfiber Net with High Environmental Tolerance and Sensitivity. Advanced Functional Materials.
2020, 30(14): 1910387.

[2] Zhang, Y.Q.; Qi, J.Y.; Fan, H.; Chen, P.; Li, B.R.; Zhao, L.Y.; Bai, Z.K.; Zhang, R.Q.; Tao, Y.Z. Conductive,
Injectable, and Spinnable Aniline Tetramer-Modified Polysaccharide Hydrogels for Self-Powered Electrically
Responsive Drug Release. ACS Applied Polymer Materials. 2022, 4(12): 9206-9220.

[3] Xu, Q.R.; Zhang, Y.Q.; Zhang, R.Q.; Tao, Y.Z. Electroresponsive and spinnable hydrogels from xanthan gum
and gelatin enhanced by Fe3+ ions coordination. Journal of Applied Polymer Science. 2021, 138(48).

D13-F03
Time-Efficient Fabrication of Large-Scale, Mechanical Robust, Self-Adhesive, Electrically Conductive
Hydrogel as Electronic Skin
Yugin Yang', Shi-Neng Li **
1. Zhejiang A&F University

Conductive hydrogel-based sensing platforms have emerged as pivotal components in next-generation
epidermal electronics. Nonetheless, existing systems confront critical limitations regarding highly performance
integration, accelerated in-mass manufacturing, and signal consistency during long-term dynamic monitoring.
Herein, we address this issue through establishing a novel nano-catalytic system based on graphene
oxide-L-ascorbic acid in a conventional hydrogel matrix. Intriguingly, this system i) enables rapid (~several
minutes), spontaneous and large-scaled fabrication under ambient environment with no energy supply, ii) achieves
mechanical-electrical coupling by constructing well-organized hybrid network, and iii) maintains sensitive and
reliable real-time signals across multiple-scale deformation sensing detection. The engineered hydrogel
demonstrates a well-balanced mechanical feature, characterized by high tensile strength (232.5 kPa), outstanding
toughness (4.21 MJ/m-3) along with ultrahigh ductility (2522%). Meanwhile, the corresponding sensors
demonstrate exceptional strain-dependent sensitivity (maximum GF = 11.2), highly stable repeatability (200% for
200 cycles), and a broad electromechanical range (~2400%). Benefiting by its excellent self-adhesive performance,
when deployed as epidermal interfaces, this hydrogel displays clinical-grade accuracy in continuous pulse wave
and muscle contraction monitoring (ECG/EMG). Remarkably, the platform sustains high-level ECG/EMG signals
for distinguishing personal status or reflecting systematized human motions via wireless transmission. We
anticipate that this innovative strategy for designing highly integrated and reliable hydrogel materials, provides a
basis for developing next-generation wearable electronics for personal health management or disease prevention.
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Synthesis, characterization, and application of biodegradable superabsorbent gels based on carboxymethyl
chitosan-modified sodium lignosulfonate
Yanfei Liu !, Juan Li !, Chi Zhang '*
1. Guizhou Institute of Materials Industry Technology Research

In this study, a novel three-dimensional bio-based superabsorbent hydrogel, SL-P(AA-AMPS)/CMCS, was
synthesized via freeze-drying using sodium lignosulfonate (SL) with rigid phenylpropane structures as the
bio-based framework, carboxymethyl chitosan (CMCS) enriched with hydrophilic groups (-OH, -COOH, and
-NHz) as the hydrophilic modifier, and acrylic acid (AA) and 2-acrylamido-2-methylpropanesulfonic acid (AMPS)
as monomers. Polymerization was initiated by ammonium persulfate (AP) and crosslinked with
N,N'-methylenebisacrylamide (MB). The hydrogel’s structure, morphology, and absorption properties were
systematically characterized using Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD),
X-ray photoelectron spectroscopy (XPS), and scanning electron microscopy (SEM). Results revealed a uniform
porous structure with an average pore size of 5.8 um. Absorption capacities in deionized water and 0.9% NaCl
solution reached 1132.9 g/g and 127.9 g/g, respectively, surpassing commercial diaper fillers (273.3 g/g and 61.5
g/g) and feminine hygiene products (223.5 g/g and 45.8 g/g). Under pressurized conditions (2068 Pa), absorption
values remained high at 125.7 g/g (deionized water) and 24.0 g/g (0.9% NaCl solution). The hydrogel exhibited
exceptional water retention, retaining 88.8% and 85.8% of absorbed water after 8 h at 40 <€ and 60 <T,
respectively. Swelling kinetics followed a pseudo-first-order model (R? > 0.99), achieving equilibrium within 600
s (deionized water) and 60 s (0.9% NaCl solution). Biodegradation tests demonstrated a 47.5% degradation rate in
soil after 28 days, significantly exceeding that of non-bio-based P(AA-AMPS) (3.7%). Application tests
highlighted superior absorption capacities for artificial urine (82.4 g/g) and blood (179.2 g/g), outperforming
conventional hydrogels by 3.3- and 7-fold, respectively.
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