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LIGHT EXPLORING LIFE BIOMEDICAL IMAGING

Scientists have been able 
to show the hunting and 
growth habits of a baby 
Tyrannosaurus rex (less 
than one year old) that was 
no bigger than a house cat. 
Scans of the long foot bones 
reveal the dinosaur was 
vigorously active and likely 
hunting prey. By comparing 
these old bones to other 
dinosaur fossils, as well as 
to modern living birds and 
mammals, scientists are 
able to establish growth 
and activity rates of juvenile 
tyrannosaurs.
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 New X-ray imaging 
techniques can visualize 

and assess implanted 
tissue scaffolds as well 
as newly regenerated 

tissues, as shown on 
the right, in a pig knee 

joint. Such non-invasive 
techniques will promote 

studies in regeneration of 
engineered cartilage and 

nerve tissues for replacing 
or repairing damaged 
cartilage in joints and 

spinal nerves.
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 The BMIT beamline 
provides a tremendous 

opportunity to develop new 
methods for the diagnosis 
of osteoarthritis, a disease 

of articular cartilage, which 
covers skeletal joints. CLS 
imaging (bottom) reveals 

important details in the 
cartilage, providing a great 
advantage over traditional 

MRI (top). 
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Biomedical imaging 
allows researchers to 

determine the probability 
of finding original 

material preserved 
in dinosaur bones, 

‘fingerprint’ dinosaur 
bones to help stop the 

trade of illegally collected 
specimens, and examine 

the presence of muscle 
tissues in amber deposits 

that are 17 million to  
100 million years old.
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Researchers are studying where barium, which acts similarly to calcium, is distributed in the bone of a 
rat model to understand the role of remodeling in bone disease. Bone is continuously broken down and 
reformed throughout the human lifespan in ways that are not yet fully understood. By studying the 
deposition of new bone in a rat model, new insights into bone remodeling will be achieved.
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CLS techniques make it 
possible to visualize the 
external and internal 
structures of insects. 
These images show the 
head and thorax of a 
locust, and the muscle 
organization within the 
insect.
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A research group is using 
BMIT to image teeth with 
new dental fillings. The data 
clearly showed that dental 
bur fragments broken off 
from the high-speed dental 
drills used to prepare the 
molars remained under the 
composite filling. Depending 
on the materials in the 
burs, these could present a 
biohazard, opening up new 
research questions in the 
field.
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Biomedical imaging 
researchers are 

developing a technique 
that enables in vivo lung 

imaging. The goal is to 
image the airways and 

blood vessel system 
supplying the lungs at 

low enough X-ray doses 
to enable imaging over a 

longer period of time 
and improve disease 

monitoring and modelling 
in the long term.
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A group of high school students 
from Montreal investigated 
specimens of herring and fangtooth 
liver, eye lens, heart, brain, teeth, 
and skin to identify the type of 
heavy metals present. The image 
on the left is the first 3D image of 
a fangtooth fish. Their results may 
indicate that human contamination 
has reached depths where the fish 
are abundant. 
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Prostate cancer is the 
most common cancer in 

men and if caught early, is 
highly curable. The Prostate 

Research Team is developing 
techniques for imaging 

canine and human prostate 
tissue to improve current 

prostate imaging methods 
like ultrasound, CT, and MRI. 

The detail of images captured 
at the CLS exceeds that 

produced by current imaging 
methods.
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Tissue scaffolds help promote 
nerve regeneration allowing 

the body to heal itself.  
Scientists want to develop 

an imaging-based method 
for visualization of tissue 
engineered scaffolds and 

regenerated tissue after 
implantation and during the 

repair process. 
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In the past 5-10 years,  
high-resolution in vivo 
imaging of bone micro-
architecture significantly 
improved. However, these 
new systems are subject to 
errors that limit the ability 
to detect small pores in 
the bone. 3D imaging at 
the CLS can help improve 
our understanding of bone 
strength. 
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Researchers are 
studying the  

microstructure of the 
dense and compact 
outer layer of bone 
during growth and 

development, and its 
deterioration with 
aging and disease. 

Their research uses high 
resolution 3D imaging 
techniques at the CLS.
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CLS biomedical imaging can 
help track the changes occurring 
in the lungs after exposure to 
carcinogens or inflammatory 
agents. This allows researchers 
to perform long-term studies 
of animals to evaluate disease 
mechanisms and therapy 
responses. Right Bronchus

Bronchiole

Alveoli
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CLS biomedical imaging techniques allow for 
detection of bone, cartilage and soft tissue 

microstructures in animals. This image on 
the right shows bone, cartilage, ligaments, 

and the surrounding muscle and fat tissue in 
a pig knee joint.
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