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Space 
 

 

• Biosafety Level 2 facility (mammalian cell culture, bacteria and fungi culture, 
flow cytometery, Zone of inhibition test, 3D culture, 3D bioprinting, PCR, …) 

• Material characterization (chemical synthesis, rheometer, FTIR, Mass 
Spectroscopy, tensile machine, non-invasive mechanical tester, NMR,…) 

• In-house microfabrication facility (photo-lithography, class 100 and 1000 clean 
rooms for nanofabrication, etc.) 

• Imaging (SEM, AFM, confocal, epifluorescent) 
• Mouse model (Infected wounds and subcutaneous material testing, 

histopathology, etc.) 
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Team (Established in September 2015) 
 

 

1 Postdocs 
4 PhD students 
5 MSc students 
2 Undergrads 
32 Alumni 
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National and international collaborations 

  • 25 researchers 
U Saskatchewan  

 
 

McGill • 18 universities 
• 5 Countries 

U Calgary 
U Manitoba U Toronto U Sherbrook U Montreal  

DTU 
 
 
 
 
 
 
 
 
 
 

Harvard 
UBC 

 
 
 
 

SFU 
 

UVic U Con 

 
 

Rowan U 

 

Arizona State U  
U of Tehran 

 

Arizona UCLA 
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Industrial Partners 
8 Industrial partners across Canada 

 
 

 

 



6  D. Juncker MNBE 2009 

Achievements (Featured in +50 websites) 
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Organs-on-chip Injectable Materials for Cell 

and Drug Delivery 

 
 

Research at Laboratory for Innovations 
in Microengineering (LiME) 

 
 
 

Bioengineered tissues for 
disease modelling and drug 

studies 

 
Smart Drug Delivery Systems 

 

  
 

 
Smart Wound Dressings Tissue Printing and Organ 

Weaving 

Implantable Mesh for 
Management of Brain Tumors 

Cancer Spheroids and 
Organoids 
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Smart Dressings for Wound Management 
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Smart medical gauze 
 
 
 
 

Smart gauze in action 
 
 
 
 

Smart medical 
gauze 

1 cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wireless 
communication 
module 
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Smart Microfibers 
Towards Intelligent Wound Management Systems 
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OBJECTIVE 1 
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Advanced Multifunctional Fibers 
Organ weaving 

Courtesy: Kang et al., 
Nature Materials, 
2011. 

 

 

Hollow 
 
 

Solid 

 
Braiding (1D) 

 
 
 

Weaving (2D) 
 
 
 
 
Embroidering (3D) 

 

UV 
Light 

 
Conductive 

 
Organ printing 

 
 
 

Microfluidic 
fiber spinning 

 
Drug release 

 
 

 

• 
• 

Continuous fabrication of microfibers 
Tunable morphological, structural, and 
chemical features 

deposited 
fibers 

XYZ-stage 

 
 
 
 
 
 
 
 
 
 
 

200 μm 
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CaCl2/Alginat 
e Bath 

Advanced Multifunctional Microfibers 
 
 
 
 

Stepper Motor 
 
 
 
 

Collector 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Extruder Crosslinking 
bath 

 
 

1 mm 
 

Multi-material fibers 

• Meter-long fabrication of multifunctional 
hydrogel micro fibers 
• Flexibility and ability to form irregular shapes 
• Ability to control the spatiotemporal 
properties of the fibers 
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Agarose Alginate 

500 µm 

1 mm 

GelMA10% 
GelMA 5% 

Advanced Multifunctional Microfibers 
 
 

Core-shell fibers 
 
 
 
 

 

Bi-porous fibers 
 
 
 
 

13 Hollow fibers 

200 µm 

 
 
 
 

200 µm 

Spinal cord 

 
 

500 µm 

 
 

500 µm 

 
 

500 µm 
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Advanced Multifunctional Microfibers 
C 
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D E 

1 cm Embroidering 

 
 

5 mm Weaving 

300 µm 

500 µm 1mm 1mm 

1mm 1mm 

Braiding 

 
 

4 mm 
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Advanced Multifunctional Microfibers 
Towards engineering 
skeletal muscle 

Mouse myoblasts 
Unpatterned Grooved – 150 µm Grooved – 100 µm Grooved – 50 µm 
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e-Seminar Series on Translational BME 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Follow us on Twitter 
@TranslBME to hear 
more about this event. 
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