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              This Seminar on Biomaterials will be followed by a second event: 
 

 

February 11th, 2016 
5:00 pm-7:00 pm 

 
Resto-Pub Le 100 Génies 

École de Technologie Supérieure 
530 Rue Peel, Montréal, QC H3C 2H1 

 
Cold buffet will be served with 1 free drink per person (first 40 people) 

This event will be followed by a networking session 
 

 
 

 
 

 « 10th World Biomaterials Congress » : 
Presentation of the congress and student activities 

Recruitment of volunteers 

 



  

       
 

Biography 

Dr. Barralet is a Biomaterials Scientist working on inorganic materials, full Professor 

in the Faculties of Dentistry and Medicine. He is author of over 160 papers and is 

inventor of over ten patents. He sits on the Board of Directors of Canadian Society of 

Pharmaceutical Sciences and the Board of Scientific Advisors of the Controlled 

Release Society.  He is Vice Chair of Surgery (Research) at McGill and is Research 

Director of the Orthopedics Division and co-directs the Surgical Innovation 

concentration Masters Degree in Experimental Surgery. He has held a Canada 

Research Chair for the past 10 years. His work now is focused on oxygen delivery 

materials for a variety of tissue engineering and clinical indications and 

nanostructured materials for bio and energy applications. 
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Abstract 
 

3D Printing Bone Graft Substitutes 
3D printing is becoming more ubiquitous and is entering the surgical arena. As with 

classically formed biomaterials, dentistry has led the way in developing new 

applications for this manufacturing technique. Some techniques such as the lost wax 

process are beginning to look somewhat antiquated as metal printing becomes more 

advanced. Drill guides for implants have begun to remove the guesswork from 

surgical planning and this is becoming more and more commonplace. In particular 

reconstruction following tumour removal requires variable and anatomy specific 

repairs for which 3D printing and processing of 3D data are ideally suited. Several 

researchers have 3D printed bone replacements from a variety of materials. The 

ability to control architecture of bone graft substitutes has created some new 

insights into how these materials are interacting with bone tissues. Results will be 

presented showing how 3D printing can be used to develop anatomy specific grafts 

that can ultimately exceed the limits of what is currently achievable with 

traditionally manufactured bone graft substitutes. 
 
 
 
 
 
 

 



 
 

 
 

Biography 

Holder of the Canada Research Chair in Biomaterials and Bioengineering for the 

Innovation in Surgery, professor at the Department of Materials Engineering at Laval 

University, adjunct director at the Division of Regenerative Medicine of the Research 

Center of the CHU de Québec, Diego Mantovani is a recognised specialist in 

biomaterials. At the frontier between engineering, medicine and biology, within his 

team, his works aim to improve the clinical performances of medical devices for 

functional replacement, and to envisage the next generations of biomaterials to 

develop artificial organs enhancing the quality of the life of patients. He has 

authored more than 195 original articles, holds 4 patents, and presented more than 

120 keynotes, invited and seminar lectures worldwide in the field of advanced 

materials for biomedical applications. In 2012, he was nominated Fellow of the 

International Union of Societies for Biomaterials Science & Engineering (FBSE) for his 

leadership and contribution to biomaterials for medical devices. He is advisor of 

three medical devices consortium in the Americas, Asia and Europe. 
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Abstract 

 
Cellularised Materials for Regenerative Medicine: 

 Collagen & Cell-based Scaffolds and Bioreactor for the 

Regeneration of the Vascular Wall 

Over the last 50 years, biomaterials, prostheses and implants saved 
and prolonged the life of millions of humans around the globe. Today, nano-
biotechnology, nanomaterials and surface modifications provides a new 
insight to the current problem of biomaterial complications, and even allows 
us to envisage strategies for the organ shortage. In this talk, creative strategies 
for mixing vascular cells and collagen-based materials will be targeted with the 
overall aim to envisage today how far innovation can bring tomorrow 
solutions for regenerative medicine.  

Collagen gel is a commonly used scaffold in vascular tissue 
engineering due to its biological properties including a high potential for 
supporting and guiding vascular cells in the regeneration process. With the 
aim to regenerate the vascular wall, the approach we deployed consisted in 
first reproducing the media, which provide the high elastic properties of the 
vessel wall, thus making it an essential and effective component for blood and 
nutrients transportation. Starting from an original method, previously 
reported and aimed to process collagen and smooth muscle cells (SMCs), we 
developed an endothelialised two layers collagen cell-based tubular scaffold. 
The external layer was composed of fibroblasts (FBs) and SMCs seeded within 
collagen.  

 
 



 
 
The middle layer was composed of SMCs seeded within collagen, and 

endothelial cells (ECs) were culture on the lumen of the construct. The 
construct was expected to provide vascular tissue remodeling due to 
cells/cells and cells/matrix interactions and to produce an engineered tissue 
with hierarchical structure close to that of blood vessel walls. It was also 
expected to provide a valid in vitro model for further studies of vascular 
patho-physiology.  

The middle and external layer were mold around a mandrel, directly 
in the bioreactor chamber. Then, the mandrel was removed and an ECs 
solution was perfused inside the lumen. The interaction between cells 
enhanced the matrix remodeling and the properties of the arterial construct 
resulted strongly improved. This shows that vascular cells tri-culture using 
collagen gel scaffold is a valid strategy for the regeneration of the vascular 
tissue. 

 


