
Investigating Lung  
Cell Organisation in  
3D Collagen Scaffolds
Researchers at the University of Cambridge are investigating 
how matrix stiffness and matrix-derived cues influence lung cell 
differentiation. Using the Royce 3D Bioelectronics Facility, the team 
fabricated freeze-dried, ice-templated collagen scaffolds with tunable 
properties, enabling them to isolate the biomaterial characteristics 
responsible for epithelial lung cell development.

The Royce 3D Bioelectronics Facility provides advanced imaging 
through a Bruker Ultima 2Pplus two-photon microscope, enabling 
high-resolution, label-free visualisation of living cells deep within 
biomaterials. The system can capture dynamic cellular processes and 
integrate optical imaging with electrophysiological measurements, 
providing valuable insight into cell–material interactions.
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“We have successfully obtained high-resolution 
images of lung epithelial progenitor cells 
growing in our 3D collagen scaffolds.”
Vivien Alves Passing, Cambridge Centre for Medical Materials



CHALLENGE
Traditional lung cell studies rely on in vivo experiments, 
two-dimensional cultures or spherical organoid 
models. While useful, these approaches cannot fully 
capture how multiple environmental factors such as 
matrix stiffness and matrix-derived signals influence 
lung cell differentiation. To investigate these effects, 
researchers fabricated an array of collagen scaffolds with 
systematically varied properties, allowing them to isolate 
which biomaterial characteristics influence lung cell 
behaviour and maturation.

APPROACH
Using two-photon microscopy within the Royce facility, 
researchers obtained high-resolution images of lung 
epithelial progenitor cells growing within the scaffold 
structures. This enabled detailed observation of cellular 
organisation and phenotypic marker expression deep 
within the biomaterials.

IMPACT
By enabling researchers to visualise cells within complex 
3D scaffolds, the Royce facility is helping to develop 
more physiologically relevant laboratory models for 
studying lung cell biology and the interactions between 
cells and engineered materials.

Vivien Alves Passing 
PhD Student, Cambridge  

Centre for Medical Materials

 Access to the imaging 
capabilities, combined with the 

expertise and support at the 
Royce 3D Bioelectronics Facility, 

has been pivotal to my studies. 
Before these facilities opened I 
couldn’t see what my cells were 

doing inside my scaffolds. 
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