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Computed Tomography (CT)

The 3D Visuadlization of internal matter without cutting open.
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X-ray Radiography >>>> 3D CT scan

Radiograph

 Internal structure details
* Non-destructive method

* Only 2D representation

http://radiopaedia.org/

* Internal structure details

* Non-destructive method
* 3D representation

* Segmentation
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Differential Absorption
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Clinical CT scan “CAT scan” fResearch CT - “Micro-CT”

Anatomy of a CT scan

CT scanners give doctors a 3-D view of the body. The images are exquisitely detailed but require
a dose of radiation that can be 100 times that of a standard X-ray.
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Research CT scan “Micro-CT scan”

Clinical-CT Micro-CT Nano-CT

3D Model
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Why do you need synchroiron?
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BL7.2W: MX

“eﬂ‘\““es

. v 22— BL1.2W: X-ray Imaging &
‘-—‘— ° °
X-ray Tomographic Microscopy

% (BL1.2: XTM)
PG 2T Optical performance:
Stgf‘gg(;eer;i/ng PCO.Edge (sCMOQOS chip) Magnification
(2560 X 2160 pixels) x2 x5 x10
Horizontal( r(zrtij;)ective field 904 247 185

Vertical Objective field (mm) 7.80  2.08 1.56
e — )

Pixel size (um) 3.61 0.96 0.72

+ Depth of focus (um)
(Optic + Camera)

Max. Resolution (zm) 5 3 1.5

146 8.5 4.8
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APPLICATIONS of Micro-CT

3D visualization

Sinogram of one slice

lBPB

* Phase distribution

Medical science Projection images

Reconstructed image
(CT slice)

m | '(( Agricultural science

@ Earth science




Microstructure of living organisms and microfossils

T1cm T mm 500 pm

Star sand
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Marine fungal fruiting body Microfossils (<500 um)
submerges in decaying wood
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Analysis of Porosity in Bone (Osteoporosis)
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Metformin and MAPK inhibitor reduced bone porosity in
lean type |l diabetic rats

Assist. Prof. Sarawut Kumphune. (manuscript in preparation)
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Figurel 3D render of synchrotron radiation microtomography data of

tibia trabecular bone.




Custom-made composite scaffolds for segmental defect
repair in long bones

Reichert JC, et. al. (2011) Int Orthop. AuQ;35(8):1229-36

3D reconstructions of a PDLLA-TCP-PCL ( a ) and mPCL-TCP scaffold (b)
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# of Voxels

Phase distribution in Cement

Landis, E.N. and Keane, D.T.(2010) Materials Characterization 61 1305 - 1316.
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Biochar amended soil

» Feedstocks of biochar » Fertilizer usage

Biochar %, .';"_ B
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carbon " | * Biofuels usage
3 * Solid waste management
o

Invasive plant management

AGRICULTURE &
FORESTRY WASTE

Increases soil
Improves moisture
soil fertility h';;::::t’?:r retention

soil microbes

XiaofeiTan et.al.(2015) Chemosphere 125 p. 70-85.




Biochar amended soil

Dr. Romida Rattanakam

Direct and micro-scale
influence of biochar on soil
properties

Biochar pores and
charosphere inhabited
with microbes (yellow
colonies and biofilms)

Flow of Air + water +
nutrients between soil
matrix and biochar

1. Biochar-derived habitat for microbes

2. biochar-mediated reduction in bulk
density and increase in soil pH

3. biochar-mediated retention of air,
water and nutrients

— Expanded and more
niches for microbes

N

Strong microbial community structure
and high microbial abundance =

greater microbial activities




Experimental hutch of XTM Beamline

Experimental setup & Sample preparation

, High z, diameter < 0.2 cm
Preferable sample size <
Low z, diameter <1 cm
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BL1.2W: X-ray Imaging &
X-ray Tomographic Microscopy

(BL1.2: XTM)

Specification:

Source

Radiation type
Energy range
Imaging efficiency
Beam size

Spatial resolution

Projection

Data acquisition/

Analysis

Detector

Multi-pole wiggler, 2.2 T
Polychromatic beam

5-20 keV

100 framesl/s

10 X 4 mm (H x V)

I e Techical consultant:

Optique Peter
WB microscope 2X, 5X,10X 1. Catleya Rojviriya catleya@slri.or.th
LABView-based 2. Pakkananan Pakawanit

3. Chalermluck Phusawat
:XIMaq, XIMove, Octopus

YAG-Ce scintillation

sCMOS camera (PCO.edge 5.5)
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