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(UD) Fl 4 —Hhgm SV Z A 4728 (WO). 7E Ansys Composite Prep (ACP) H1 15 & 1 £ 4 (1 24 2
JEJE N 0.125mm, 15 E P E LW E AT 4E 5 1) 5 RS A E A S B +30° . £45° . £60° . BE
SZHETE N Z R, EERN 0.25mm. #IRATFHHAREE Imm, 1.25mm Al 1.5mm 4374 % 4
2. 5 EM 6 ZEMMES LM, Y EE RIS SRR 4ER -

AHIF T4 FH 0 2 SRR R A4S 1 BRI 4. 20 By, 1 BRI . MUSER AL RE Sk . SRR A
J& o MEMBRBEAIA S [ E AR ANSYS #E4T 3 B S A JJ0E R 20 e L e B S 0 L.
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D37-P03
Hofmeister effect regulated gel iontronic sensors for wide-range pressure perception
Zilong He', Fengyu Li**
1. Jinan Unniversity

This study presents a biomimetic gradient gel iontronic sensor (BGGITS) regulated by the Hofmeister effect,
enabling high sensitivity, linear response, and wide-range pressure perception. The sensor is constructed using a
composite hydrogel composed of polyvinyl alcohol (PVA) and aminotris(methylenephosphonic acid) (ATMP),
synthesized via a freeze—thaw process. By leveraging the Hofmeister effect of specific ions (e.g., SO.*, Acetate’,
and I, the elastic modulus of the hydrogel is precisely tuned to form a layered gradient structure. This gradient
hydrogel is integrated with gold-coated polydimethylsiloxane (Au-PDMS) electrodes featuring hierarchical
micro-pyramidal architectures, forming electrochemical double layers (EDLs) at the interface to amplify
capacitive response.

Finite element simulations and compression tests confirm that the synergy between the gradient hydrogel and
dual microstructured electrodes enables the BGGITS to achieve a linear, ultra-sensitive response with a sensitivity
of up to 700 kPa™ across a wide pressure range of up to 800 kPa. The sensor demonstrates a rapid response time
of 30 ms under low pressure (~50 Pa), along with excellent repeatability and mechanical durability over 250
load-unload cycles. Furthermore, the BGGITS enables object recognition and pressure mapping, as demonstrated
in an experimental recreation of scenes from Journey to the West, where distinct capacitance changes correspond
to different object weights and interactions.

In summary, this work establishes a versatile strategy for regulating hydrogel elasticity via the Hofmeister
effect and integrates it with biomimetic microstructures to create flexible pressure sensors with outstanding
performance. The BGGITS holds promise for a wide range of applications in electronic skin, health monitoring,
and human-machine interfaces.
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Sub-femtomolar drug monitoring via co-calibration mechanism with nanoconfined DNA probes
Yonghuan Chen,Fengyu Li**
1. Jinan University

Synthetic drugs fundamentally reshape the illicit drug market due to their low cost, ease of production, and
rapid manufacturing processes. However, current drug detection methods, which rely on complex instruments,
have limited applicability and often neglect the influence of pH fluctuations, leading to potential bias and
unreliable results. Herein, we propose co-calibration DNA probes on a nanoconfined biosensor (NCBS), covering
the range of sweat pH 3 - 8 to achieve significantly enhanced target signal recognition. The NCBS exhibits a
linear response range of 103-108 fM with a low limit of detection (LOD) of 3.58 fM in artificial sweat. Compared
to the single-aptamer NCBS, the dual-aptamer NCBS offers a broader linear response range, primarily due to the
synergistic effects of changes in surface wettability and the capture of hydrion, which together reduce signal
interference in proton transport. The linear response range doubles, and its detection sensitivity improves by 4 - 5
orders of magnitude compared to existing drug detection methods. This sensing strategy expands the application
scope of aptamer-based composite probes, offering an approach for ultra-sensitive drug detection and
demonstrating significant potential in sweat sensing and drug monitoring fields.
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Optimize of Wearable Health Monitoring Based on CS-BP Network
Long Xu', Yan Jiang*"
1. Beijing Institute of Fashion Technology

Research of flexible sensors for human wearable health monitoring are of crucial importance. Flexible sensor
based on textile has been widely applied in monitoring human body movements due to its accuracy and
operational advantages. However, the current accuracy of senor is low due to the improper data processing
programme. Here, we report a prediction method based on CS-BP neural network. The Cuckoo search algorithm
is used to optimize the weight and threshold of BP neural network in order to obtain the most excellent neural
network structure. The experimental results show that the prediction is much more closer to the actual hand
gestures than regular classification method. Based on 300 senor simulations of human hand movements, we
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proposes a method to extract human gestures recognition from sensor angle data. The accuracy rate between the
output and the actual result after compensation by CS-BP neural network can be maintained at about 99.6%. The
prediction method is feasible and can effectively alleviate the problem that the sensor data processing deviates
from the real situation, which indicating good prediction performance and applicability for practical production.
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