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30 Figure S1. The diameter distribution of PU-A nanofibers at applied voltages of 20 kV (A), 25 kV (B), and
31 30 kV (C). The average diameters of PU-A at 20 kV, 25 kV, and 30 kV were 545.62 + 88.9 nm, 528.72 +
32 98.26 nm, and 343.02 + 100.89 nm, respectively, exhibiting a Gaussian distribution.
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Figure S2. Characterization of PU-A Nanofibers of Varying Thicknesses in terms of wettability. (A) Effect
of nanofiber thickness on contact angle. Results are presented as the mean + standard deviation (s.d.). (n =
3). (B) Optical images of water (a), FBS (b) and simulated biological fluid (c) on hydrophobic PU-A-1.2
nanofibers (thickness of 1.2 mm). The FBS and simulated biofluid demonstrated comparable surface wetting
and penetration properties with water on the hydrophobic nanofiber.
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Figure S3. SEM images of hydrophobic PU (A) and PU-A nanofibers (B). The inserted images depict the
optical representations of the corresponding water droplets. The addition of AgNPs does not alter the
morphology or hydrophobic properties of the nanofibers.
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49 Figure S4. Transmission Electron Microscopy (TEM) images of hydrophobic and PU-A nanofibers. AgNPs
50 were uniformly distributed on the fiber filaments, exhibiting a particle diameter of 13.5 = 2.4 nm.
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54 Figure S5. The optical wettability of PU-A, P3D, and PH3D was investigated. The wetting behaviors of
55 (A) P3D before hydrophilic treatment, (B) P3D after hydrophilic treatment (PH3D), and (C) PU-A fiber
56 membranes were investigated.
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60 Figure S6. The dynamic diffusion behavior of droplets on (A) the P3D before hydrophilic treatment and
61 (B) the P3D after hydrophilic treatment (PH3D) is illustrated. The contact angle of the liquid droplets on
62 the P3D surface remained constant over a duration of 5 to 30 s. While on the PH3D surface, the liquid was
63 fully spread out at 0.5 s.
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67 Figure S7. Hydrostatic pressure of PU-A nanofibers of different thicknesses. As the thickness of the PU-A
68 nanofiber increases, the corresponding hydrostatic pressure also gradually rises.
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71 Figure S8. Dynamic evolution of water contact angle (WCA) for LD@PU-A double-layer self-pumped
72 dressings at various elongation ratios.
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75 Figure S9. Representative fluorescence staining images of NIH 3T3 cells treated with LD@PU-A-13.3 and
76 LD@PU-A-18.5. White arrows indicate dead cells.
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Figure S10. Representative dorsal deep wound model in mice and histological analysis of tissue damage.
(A) Dorsal view of the deep-wound model in mice. (B) HE staining revealing tissue damage in deep wounds,
including disruption of the epidermal and dermal layers.
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84 Figure S11. Burn wound healing images under control condition and LD@PU-A-13.3 nanofiber dressing
85 treatment at 0, 7, 14, and 21 days.
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Figure S12. Photos of the LD@PU-A bilayer self-pumping dressing applied to a model joint, showing both
top (upper panels) and front (lower panels) views before (A) and after (B) joint flexion.
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Figure S13. The personalized design of dressing shapes and the customization of precise dressing models
were accomplished through accurate modeling using offline software, specifically 3D Max 2016. The
dressing structure was printed to precisely conform to the shape and size of the wound. Scale: 4 mm.
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Figure S14. Performance comparison of composite membrane with unidirectional transport of tissue fluid.
Under the condition that the breakthrough pressure (measured in mm H,0O) meets the actual critical
requirements, the elongation of self-pumping, large-deformation custom dressings (ranging from 26% to
244%) is much wider than that reported in the literature.
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Supplementary movies

Movie S1. The dynamic drainage process of the green FBS solution on the self-pumping dressing shows
droplets initially contacting the hydrophobic surface and eventually being expelled through the hydrophilic
end, demonstrating the ability to pass through the double-layer dressing.

Movie S2. The dynamic drainage process of the green FBS solution on the self-pumping dressing reveals
droplets emerging from the lower hydrophobic end and moving toward the upper hydrophilic end, ultimately
demonstrating their capacity to pass through the double-layer dressing.

Movie S3. The dynamic drainage process of the green FBS solution on the self-pumping dressing
demonstrates droplets dripping from above, initially contacting the hydrophilic surface and ultimately being
intercepted by fibers at the hydrophobic end, indicating that they are unable to pass through the double-layer
dressing.
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