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The 3mm3mm region of interest of the tumor spheroid and the surrounding microvasculature were acquired using FV1000 Laser Scanning Confocal Microscope (Olympus, PA, USA). 4, or 20 objective lens (Olympus) were used to image devices via FluoView v4.1 software (Olympus, Tokyo, Japan). A Fiji plugin was used to count the number of monocytes in the device. For devices with vasculature networks, we quantified the number of total cells within the region of interest (a square region 3mm3mm with the gel cavity in the middle). We also counted the number of monocytes within the spheroid/tissue compartment at the central hole using image processing and normalized it to the total number of cells in the region of interest of 3mm3mm.
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To characterize the recruitment percentage of monocytes from the vasculatures into the hole of an example z-stack image (Fig. S3A and S3B), we collapsed the z-stack (Fig. S3A) and used the vasculature channel to classify the area of the hole. We performed the same number of dilate and erode operations erode of ImageJ software on the collapsed z-stack thresholded image of the vasculatures to close all small dark areas representing the extracellular matrix between vasculatures, without closing the central hole that has a larger size, then inverted the resulting image to obtain the approximated area of the central hole. Afterward, we dilated the central hole area and overlapped it with the original thresholded vasculature mask using the operation AND to obtain the area of the hole surrounded by the vasculatures (Fig. S3C). Monocytes were detected using ImageJ Find Maxima plugin (Fig. S3D) and the recruited monocytes were obtained by applying the operation AND on the hole and monocyte binary images (Fig. S3E).

