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[ Abstract] Objective This study aims to develop a medical patch surface material featuring a microporous
polyurethane (PU) membrane and to assess the material's properties and biological performance. The goal is to enhance
the clinical applicability of pelvic floor repair patch materials. Methods PU films with a microporous surface were
prepared using PU prepolymer foaming technology. The films were produced by optimizing the PU prepolymer
isocyanate index (R value) and the relative humidity (RH) of the foaming environment. The surface morphology of the
PU microporous films was observed by scanning electron microscopy, and the chemical properties of the PU microporous
films, including hydrophilicity, were analyzed using infrared spectroscopy, Raman spectroscopy, and water contact angle
measurements. In vitro evaluations included testing the effects of PU microporous film extracts on the proliferation of
1929 mouse fibroblasts and observing the adhesion and morphology of these fibroblasts. Additionally, the effect of the PU
microporous films on RAW264.7 mouse macrophages was studied. Immune response and tissue regeneration were
assessed in vivo using Sprague Dawley (SD) rats. Results The PU films exhibited a well-defined and uniform
microporous structure when the R value of PU prepolymer=1.5 and the foaming environment RH=70%. The chemical
structure of the PU microporous films was not significantly altered compared to the PU films, with a significantly lower
water contact angle ([55.7£1.5]° ) compared to PU films ([69.5£1.7]° ) and polypropylene (PP) ([ 104.3+2.5]°), indicating
superior hydrophilicity. The extracts from PU microporous films demonstrated good in vitro biocompatibility, promoting
the proliferation of L929 mouse fibroblasts. The surface morphology of the PU microporous films facilitated fibroblast
adhesion and spreading. The films also inhibited the secretion of tumor necrosis factor-a (TNF-a) and interleukin (IL)-1p
by RAW264.7 macrophages while enhancing IL-10 and IL-4 secretion. Compared to 24 hours, after 72 hours of culture,
the expression levels of TNF-a and IL-1P were reduced in both the PU film and PU microporous film groups and were
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significantly lower than those in the PP film group (P<0.05), with the most notable decreases observed in the PU
microporous film group. IL-10 and IL-4 levels increased significantly in the PU microporous film group, surpassing those
in the PP film group (P<0.01), with the most pronounced increase in IL-4. The PU microporous film induced mild
inflammation with no significant fibrous capsule formation in vivo. After 60 days of implantation, the film partially
degraded, showing extensive collagen fiber growth and muscle formation in its central region. Conclusion The PU
microporous film exhibits good hydrophilicity and biocompatibility. Its surface morphology enhances cell adhesion,
regulates the function of RAW264.7 macrophages, and promotes tissue repair, offering new insights for the design of
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pelvic floor repair and reconstruction patch materials.
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Fig 1 The effects of different relative humidity (RH) levels on the

formation of micropores in PU membrane at R=1.5
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Fig 2 The effects of different R values on the formation of micropores in
PU membrane at 70% RH
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Fig 3 ATR-FTIR analysis of the chemical structure of PU microporous membrane
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Fig 8 Evaluation of immunoreactivity and tissue regeneration in vivo for PU microporous membrane implantation

Two-way arrows show layers of inflammatory cells. One-way red arrow indicates inflammatory cells.
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