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spatially resolved second harmonic generation for the study of tissue inflammation and tissue physiology. Second harmonic
generation (SHG) of optical imaging is often used to observe tissue inflammatory processes and tissue physiology. However,
despite intense interest in the SHG of tissue for many years, limitations of this technique have not been determined. In this
work, we investigated the limits of SHG imaging in detail. We show that tissue structure, confocal imaging, wavelength, and
depth within the medium are important in SHG imaging. We used a combination of finite element modeling and numerical
SHG images to model and visualize limits on SHG images, and to demonstrate effects of imaging in specific and random media,
such as collagen, poly(ethylene glycol), and water. We show limitations of SHG imaging of inflammation, such as the inability
of SHG to detect the presence of infiltrating macrophages or the detection of infiltrating dendritic cells, and limitations of SHG
imaging of tissue and cell behavior, such as the inability to detect cell spreading at the juncture of cell culture flasks. Finally, we
demonstrate that the full SHG power of a commercial microscope can be used to image deep within a thick tissue, allowing
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