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We present both numerical and experimental advances in

high-throughput label-free lensless computational imaging for two- and

three-dimensional technical and biomedical applications. Our focus is on

novel lensless holographic techniques enabling large-volume,

high-content, label-free imaging of both amplitude and quantitative phase

of unimpaired bio-samples. These approaches are particularly well-suited

for in-depth analysis of cells and tissues, offering scalable solutions for

next-generation biomedical diagnostics. We demonstrate the capabilities

of these methods through high-precision validation using static phantoms

fabricated via two-photon polymerization and real-life challenging imaging

of fixed biological tissue slices and cell cultures and time-lapse

examination of dynamic live cells. Finally, we outline key challenges and

opportunities ahead in pushing the frontiers of large-volume label-free

2D/3D quantitative imaging.
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