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Opportunities with

synchrotron imaging
- Internationally and locally
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arge scale synchrotron facilities
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MedMAX — for biomedical imaging




X-ray interaction with tissue
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Imaging with x-rays (ex-vivo)
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Walsh et al. Nature Methods 18 (2021) pages 1532-1541
Imaging intact human organs with local resolution of cellular structures using hierarchical phase-contrast tomography
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X-rays: just another type of radiation

W.C.RONTGEN

UBER EINE NEUE ART
VON STRAHLEN

SITZUNGSBERICHTE
DER PHYSIKALISCH-MEDIZINISCHEN GESELLSCHAFT ZU WURZBURG
JAHRGANG 1895, S. 132 UND JAHRGANG 1896, S. 10

W. C. RONTGEN
LEGTE AM 28, 12. 1895 DER GESELLSCHAFT DIE ERSTE MIT'I'BILUNG
DER VON IHM ENTDECKTEN STRAHLEN VOR -

NEUDRUCK
ANLASSLICH DES 100JAHRIGEN. BESTEHENS
DER PHYSIKALISCH-MEDIZINISCHEN
G-ESELLSCHAFT ZU WUORZBURG

GEGRUNDET 1849 VON
AVKULLIKER F.RINECKER:.).SCHERER:-R.VIRCHOW
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Advantages of X-ray microscopy

* Virtual sectioning (no actual slicing) A D
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Advantages of X-ray microscopy

» Virtual sectioning (no actual slicing) A S\g D

» Obtaining morphological insight
of volumetric structures

UNIVERSITY




Advantages of X-ray microscopy

* Virtual sectioning (no actual slicing) A

» Obtaining morphological insight
of volumetric structures

» Extracting quantitative information
about morphology
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Worktlow

* Tissue biopsy extracted

* Tissue dehydrated

In-vivo imaging

 Tissue embedded in e.q. paraffin

« X-ray microtomography

» Tomographic slicing

* Visible light microscopy

| X-ray fluorescence microscopy
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Carotid plaque




Phase contrast imaging
— High resolution
Carotid plaque

Without phase retrieval With phase retrieval
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arotid Plaque

Image size: 238 x 358 Pl120207_JW_MR94 ( 2m, 1d)
WL: 0.1494 WW: 0.2989 180226_Sp1072_01
X: 0 px Y: 0 px Value: 0.00 T1_FLASH_3D_iso
X:-2.29 mmY: 11.60 mm Z: 2.03 mm

TE: 2.8 TR: 50

Zoom: 441% Angles L-R: 0°, S-It 75° FS: 9.38361
Im: 1/1 Series: 110001 2019-02-26, 14:40:44
LittleEndianExplicit AS Made In OsiriX

Micro-MRI
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Carotid Plaque — Zoom of risk zone
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e0265598.

ray microscopy
Carotid plaque
(2022) PLOS ONE 17(4)

1 um resolution
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Imgng with X-Tays (€X-VIVO)

Truong et al. (2022) Sub-micrometer morphology of human atherosclerotic plague revealed by
synchrotron radiation based uCT—A comparison with histology. PLOS ONE 17(4): e0265598.
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Visualization of neo-vessels in thrombus







X-ray Fluorescence — XRF

 Element specific microscopy

t

Chantal Lanctét (Griffith University), Tom Cresswell (Environmental Research ANSTO) et al.
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XRF : X-Ray Fluorescence Microscopy
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Human carotid atherosclerotic
symptomatic plaques with XRF mapping
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Histology with staining
X-ray transmission
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Combined fluorescence and ptychography of Chlamydomonas
Deng et al., PNAS 112, 2314 (2015)

K i Ca Ptycho

Slide courtesy: Chris Jacobsen UNIVERSITY



Histology

XRF Imaging of human peripheral
sural nerve
(Healty control)

Lars Dahlin', Niccolo Peruzzi?
and Martin Bech?
Lund University
Clinical sciences, Malmo
°Medical Radiation Physics, Lund
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XRF tomography

DOI: 10.1016/j.sbi.20710.09.002 - Corpus ID: 21547459

Hard X-ray fluorescence tomography--an
emerging tool for structural visualization.

M. D. de Jonge, S. Vogt + Published 1 October 2010 « Physics « Current opinion in structural biology

Ca 1500

Focussed X-ray beam

3um

Current Opinion in Structural Biology

Current Opinion in Structural Biology Lu N D
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Virtual histology
with 3D visualization

Element specific imaging
with x-ray fluorescence

Thank you

Isabel Goncalves
My Truong

L u N D Nathaly de la Rosa

Till Drei
UNIVERSITY o Teler

Niccolo Peruzzi
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