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Abstract
With the development of stretchable sensors, the flexible pressure sensors are expected to be soft and stretchable as human skin. The intrinsically stretchable composites, composed of conductive particle fillers and elastic polymer matrixes, are ideal pressure-sensitive materials for stretchable pressure sensors. However, the pressure sensors based on pressure-sensitive composites are sensitive to stretching strain and not durable under repeated stretching.[1] Because the random distribution of fillers in matrixes will change by strain, and the polymer chains will creep while repeated stretching.

[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK3]Here, the magnetic particle with nanostructured spines (Figure 1a) and polyurethane (PU) with non-plane rings are chose as filler and matrix, respectively. To the filler, it will form ordered distribution with vertical aligned columns by applying magnetic field to weaken the effect of strain (Figure 1b), and its spines increase the sensitivity of pressure.[2] To the matrix, PU can store and release strain energy by the isomeric transformation of non-planer rings to ensure the durability of composite (Figure 1c). [3]

Therefore, the stretchable pressure sensor based on our composite exhibits strain-insensitivity and great durability. It remains a high sensitivity (> 10 kPa-1) while stretching to 400% stain (Figure 1d). After repeated stretching for 10,000 cycles, the sensor reproduces the original performance well. We successfully demonstrated the sensor array to detect finger pressure during repeated movement, which shows the potential of our stretchable pressure sensor in human-machine Interfaces.
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[bookmark: _Ref433629810]Figure 1: (a) Scanning electron microscopic image of magnetic Ni nanoparticle with Au nanostructured spines. (b) Scanning electron microscopic cross-sectional image of prepared composite. (c) Recovery rate of composites with different matrixes after stretching for 24h. (d) Electrical responses of prepared pressure-sensitive composite at different mechanical stimulation.
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