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https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5449646/
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Representative photos from microCT evaluation of knee joints using the novel scoring system. (A) Dorsal and (B) 
sagittal reconstructions from a 2 month old Hartley guinea pig with no clinically significant OA lesions. 

Biological applications of micro-CT
Related Stories

Micro-CT has been successfully applied to biological imaging in the following areas:

• In vivo imaging of head / knee
• Bone analysis
• Lung tumor detection in vivo and ex vivo
• Imaging and quantification of tumors
• Ex vivo imaging of the rabbit brain
• Phenotyping of the mouse kidney
• Imaging of mouse heart calcification and chest of live animals using contrast agents in vivo
• Imaging of tooth and jaw bone in mice
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Lung tumor identification in mouse
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Phase-contrast X-ray imaging 
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Absorption X-ray vs. phase-contrast X-ray

(In-ear headphone)

14



The benefit of phase contrast mammography relative to absorption contrast for (1) a tumor structure (“tumor”), (2) a glandular 
structure (“glandular”), (3) a microcalcification (“MC”), and (4) an air cavity (“air”) as a function of target size at optimal energy 
and equal dose.[97]

https://en.wikipedia.org/wiki/Phase-contrast_X-ray_imaging#Phase-contrast_x-ray_imaging_in_medicine
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https://www.cmu.edu/me/xctf/facility/index.html
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Worm ~ 1mm length
https://www.nature.com/articles/s41598-020-60977-5
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European Synchrotron Radiation Facility (ESRF) in Grenoble, France

World’s 
largest

13 member countries: France, Germany, Italy, the UK, Spain, Switzerland, Belgium, the Netherlands, Denmark, Finland, Norway, Sweden, Russia

10,000 billion more powerful than X-rays used in the medical field.

Swiss Light Source (SLS) at PSI, Switzerland (45 minutes away)
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Swiss Light Source (SLS)

TOMCAT ( A beamline for 
TOmographic Microscopy and Coherent 

rAdiology experimenTs)
https://www.psi.ch/en/sls/tomcat

TOMCAT beam line

65 nm pixel size (resolution)
Absorption-based and phase contrast imaging are 
routinely performed with isotropic voxel sizes ranging 
from 0.16 to 11 μm (fields-of-view (h x v) of 0.4 x 0.3 
mm2 and 22 x 3-7 mm2, respectively) in an energy range 
of 8-45 keV. Phase contrast is obtained with simple edge-
enhancement, propagation-based techniques [2, 3] or 
through grating interferometry [4]. 

A temporal resolution of a few (< 5) minutes 
can also be achieved with the hard X-ray 
full-field microscope setup [8] delivering a 
pixel size of 65 nm for microscopic samples 
(~75x75 μm2 field-of-view).
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RF acceleration (YouTube video here https://www.youtube.com/watch?v=mu4m7wSnpD0 )

Superconducting RF cavities 


May 2022 News :  LCLS-II at Stanford will produce X-ray pulses that are 10,000 times 
brighter, on average, than those of LCLS and that arrive up to a million times per second 
– a world record for today’s most powerful X-ray light sources.

How to accelerate electrons
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https://www.youtube.com/watch?v=mu4m7wSnpD0


100 μm Bubble coalescence
https://onlinelibrary.wiley.com/doi/10.1002/adma.202104659
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https://pubmed.ncbi.nlm.nih.gov/18682361/
https://doi.org/10.1371/journal.pbio.1001823
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PGZ	slides	extrait

Dynamic	X-ray	microscopy	boosting		
the	development	of	bio-inspired	robotics	

Walker	S.	et	al.,	PloS	Biology	(2014)

03.12.19 34

Jafferis	et	al.,	Nature	2019
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PGZ	slides	extrait

Dynamic	X-ray	microscopy	boosting		
the	development	of	bio-inspired	robotics	

03.12.19 35

Jafferis	et	al.,	Nature	2019
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Comparison of 
time and space 

resolution

Conventional 
laser Synchrotron Free-electron 

laser

Wavelength 100 nm 0.1nm 0.1 nm

Time pulse 10 fs
(10E-15 s) 

100 ps
(100E-12 s)

10 fs
(10E-15 s) 

Summary
Can resolve 

larger scales at 
ultrafast speeds

Can resolve 
atomic scale 

and fast 
processes

Can resolve 
atomic scale 
and ultrafast 
processes
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Some references : 

https://www.microphotonics.com/how-does-a-microct-scanner-work/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449646/
Laboratory x-ray micro-computed tomography: a user guideline for biological samples

https://www.microphotonics.com/what-is-micro-ct-an-introduction/
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https://astronuclphysics.info/Scintigrafie.htm#3

https://astronuclphysics.info/JadRadMetody.htm

Useful references for a variety of radiation techniques : 
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https://astronuclphysics.info/Scintigrafie.htm#3
http://www.apple.com
https://astronuclphysics.info/JadRadMetody.htm

