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Expansion pathology: Physical tissue expansion for

advanced investigation of clinical specimens.
Abstract
Background

In diagnostic pathology, conventional optical microscopy is critical to diagnosi
Unfortunately, due to physical limitations, optical microscopy can reach only ~2°
nm in resolution, making the use of higher resolution imaging strategies (such
electron microscopy) required for investigation, diagnosis and/or con rmation o
certain pathologies. In a Harvard-MIT multidisciplinary collaboration, we develope
a pathology-optimized form of physical tissue expansion named Expansion Pathol
(ExPath), which enables homogenous and isometric tissue expansion (approxima
100-fold in three-dimension) that can push the optical resolution limit of the optice
microscopes to ~70-80 nm.

We usedExPathto demonstrate high precision discrimination between early brea:
neoplastic lesions that to date have challenged pathological classication and
optical investigation and diagnosis of kidney nephrotic lesions, which were previou
diagnosed or con rmed with an electron microscope.

Expansion Pathology is an inexpensive, fast, reliable method which may open up
routine use of nanoscale imaging in pathology, enabling advanced investigation
clinical specimens and improved diagnosis of pathologies such as cancer.
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Dr. Octavian Bucur has made impactful contributions in several research elds, bel
one of the main developers of Expansion Pathology (Nature Biotechnology 2017 (in
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is method extends the current resolution limit (250 nm) of the optical microscopes
to 70 nm, enabling visualization of smaller nanoscopic structures with inexpens
optical microscopy in preserved tissue specimens, aer physical tissue expans
Expansion-related technologies have tremendous implications in several biomed
elds, including diagnostic pathology, neuroscience and molecular medicine.
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