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Fig.1 Schematic diagram of the preparation of PAAF hydrogels
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Fig.2 Mechanical properties of PAAF hydrogels immersed in FeCl; solutions with different concentrations
(a): stress-strain curves; (b): corresponding toughness; (c): corresponding Elastic modulus
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Fig.3 Mechanical test results of PAAF-0.05 hydrogel after soaking in 0.05 mol/L of FeCl; solution for different time (1 h, 2 h, 3 h, and 4 h)
(a): stress-strain curves; (b): corresponding toughness; (c): corresponding Elastic modulus
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Fig.4 Anti-fatigue test results of PAAF-0.05 hydrogel
(a): ten-cycle loading-unloading curves of PAAF-0.05 hydrogel samples at a constant tensile strain of 500%; (b):

dissipated energy corresponding to ten cycles
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Fig.5 Self-recovery test results of PAAF-0.05 hydrogel
(a): load-unload test of PAAF-0.05 hydrogel under 500% strain and load-unload cycle curve after recovery time of 0 min, 10 min,
30 min, and 50 min (recovery process is sealed at room temperature); (b):dissipated energy at different recovery time
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Fig.6 SEM images of PAAF hydrogels before and after soaking (scale bar = 20 pm)
(a): before soaking (PAAF-0); (b): after soaking (PAAF-0.05)
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Fig.7 Sensing performance of PAAF-0.05 hydrogel sensor
(a): relative resistance change versus tensile strain; (b): real-time response signals to repetitive small strains (1%, 2%, 3%);
(c): real-time response signal to repeated large strain (250%, 300%); (d): response to repeated stretching and releasing of

100% strain for 1000 cycles
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Fig.8 Real-time resistance curves of PAAF-0.05 hydrogel attached to different human joints
(a): elbow joint; (b): knee joint; (c): knuckle
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Preparation of Polyaspartic Acid / Poly (Acrylamide-Acrylic Acid) /Fe’
Ionic Hydrogel Strain Sensor and Its Application in Human Motion Monitoring

Congcong Cui, Hanhong Li, Linhan Mao, Zhaoxia Chen, Yuhong Zhang
(Collaborative Innovation Center for Advanced Organic Chemical Materials Co-Constructed by the Province and
Ministry, Ministry of Education Key Laboratory for the Synthesis and Application of Organic Functional
Molecules, College of Chemistry and Chemical Engineering, Hubei University, Wuhan 430062, China)

ABSTRAT: Polyaspartic acid/poly (acrylamide-acrylic acid) (PASP/P(AA-AM)) hydrogel matrix was prepared by
introducing PASP into the poly (acrylamide-acrylic acid). A new type of double ion cross-linked PASP/P(AA-AM)/
FeCl; (PAAF) hydrogel with a high strength, super stretch, and better sensitivity was obtained through immersing
the above matrix in FeCl; - 6H,O aqueous solution. The introduction of Fe’* can not only improve the mechanical
properties of PAAF hydrogel, but also endow excellent sensing properties. The obtained hydrogel sensor shows
excellent tensile properties (1125% ), good mechanical strength (802.97 kPa), excellent fast self- healing
performance (almost complete recovery), good fatigue resistance, and good sensitivity (GF is 3.04), which could
detect the different human movements (such as fingers, elbows, and knee joints) with good stability under both
small and large strains. The obtained PAAF hydrogel can be used as wearable flexible sensor to monitor human
movements.

Keywords: hydrogel; sensor; polyaspartic acid; human motion detection; stretchability



