tinybrightthings See ‘tiny’ with a different light
APPLICATION NOTE

Plants

Epidermal Architecture of Leaf

Plant leaf surfaces offer critical insights into physiology, adaptation, and environmental response. The
epidermis—comprising pavement cells, stomata, and trichomes—regulates gas exchange, water loss, and
light interaction. High-resolution analysis of these features is essential in fields such as plant biology, crop
science, and ecological monitoring.

Traits like stomatal density, pavement cell morphology, and epidermal patterning are increasingly important
for phenotyping, stress physiology, and comparative botany. Standard imaging techniques pose practical
limitations: brightfield microscopy typically requires peeling or scraping the epidermis; confocal microscopy
relies on fluorescence and usually requires transparent or cleared samples; scanning electron microscopy
(SEM) provides fine surface detail but is destructive and incompatible with hydrated tissue.

These constraints highlight the need for an imaging approach that captures structural detail in opaque, fresh,
and unprocessed plant samples. HaloMicroscopy meets this need by delivering high-resolution images of
intact leaf surfaces without the need for peeling, scraping and clearing.

Surface Cell Patterns and Stomatal Organisation

We imaged the epidermis of an unidentified leaf directly through the outer cuticle, with no staining,
sectioning, or mounting media. The resulting images reveal a highly organised cellular structure with clear
differentiation between pavement cells and stomata.

Epidermal surface of an unidentified leaf imaged:

Full field of view showing interlocking pavement cellsand Zoomed-in region highlighting a stoma, visible as a dark,
multiple stomata. (Scale bar: 20 pm) elliptical pore flanked by two crescent-shaped guard
cells.

This imaging session demonstrates the level of structural clarity that can be achieved on unprocessed plant
surfaces using HaloMicroscopy. Subtle variations in cell boundary thickness, stomatal shape, and local
contrast were captured consistently across the sample. Even without taxonomic identification, the image
quality was sufficient to support morphological assessment and feature recognition. These results show
how HaloMicroscopy can be used not only for routine tissue characterisation, but also for exploratory
imaging when sample identity or quality is uncertain.
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