Supplementary information

Figure S1. According to the Young-Laplace equation, capillary pressure difference across the interface between a static liquid and air is determined with principal radii of curvature (R1 and R2) and surface tension (σ). The derived equations describe pressure differences in case of circle and polygon shaped mesh gap. For circle and square cases, we can calculate it, but for other polygon shape, it is necessary to experimentally obtain the shape value (k). 𝜃_𝐴𝐶 : advancing contact angle between 3d printed micromesh and liquid, ∆𝑃 : burst pressure, 𝜃_𝐵𝑢𝑟𝑠𝑡  : contact angle between 3d printed micromesh and liquid when liquid burst out, 𝜆_𝑒𝑥𝑝  : effective inner radius
Figure S2. (A) Illustration of Experimental set-up. Endothelial cells are placed in the middle channel for formation of the blood vessel with two adjourn two lung fibroblast channels to secret angiogenic growth factors. All cells seed with fibrin hydrogel. (B, C) Confocal microscope images to confirm blood vessel networks formed inside the Hy-MAP in day 5. Scale bar = 1mm (B), Scale bar = 100 μm (C).
Figure S3. (A) Detailed design and patterning procedure of 3D-MMP. Design of the 3D-MMP is as same as in Figure 5(A).  U-87 MG cells was placed in cancer zone with fibrin gel by dipping and draining, HUVECs and LFs are patterned in vascular zone by dipping.  (B) Confocal microscope images of vasculature in Day 3. Both U-87 MG and HUVECs express blue signal (DAPI), only HUVECs in vascular zone express green signal (CD31) (C) The expression levels of CD31 and GFAP in each zone were determined through western blot analysis at day 3.  Representative immunoblots for CD31 and GFAP are shown. ß-actin used as a loading control. Scale bar = 400 μm (B)
