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Dr. Ravi Selvaganapathy – McMaster

Artificial Placenta
Engineers

Problem: Preterm neonates with immature lungs require a lung assist device to maintain oxygen 

saturation at normal levels, while also having low blood volumes.

Solution: An ultra-thin, flexible, two-sided, low volume, blood oxygenator that increases oxygen 

saturation by greater than 30% relative to existing commercial products
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Goal
Point of care analyte detection using disposable diagnostic chips
Problems being solved
Integrated sample preparation
Enhanced sensitivity 
Multiplexing
Costs

Dr. Leyla Solyemani – McMaster
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Dr. Leyla Solyemani – McMaster

Engineering Physics
Engineers



Integration with a new generation of engineers:

Creating solutions for clinical and research problems

Ravi Selvaganapathy

Mechanical Engineering
Leyla Soleymani

Engineering Physics
Boyang Zhang

Chemical Engineering

Todd Hoare

Chemical Engineering

Microfluidics

Biosensors

Point of Care 

Diagnostics
Organ-on-Chip

Tissue Engineering

Regenerative Medicine

Hydrogels

Smart Materials

Engineers



Dr. Boyang Zhang – McMaster

Tissue Engineering of Blood Vessels and Lung
Engineers

Problem: Recapitulating vascular interfaces of different organs in three dimensions is critical in 

both organ-on-a-chip and tissue engineering applications



Dr. Boyang Zhang – McMaster
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Dr. Todd Hoare – McMaster

Hydrogels: Tissue Engineering, Diagnostics & Drug Delivery
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COVID-19









An optimized clinical lab COVID-19 diagnostic test incorporating host 

responses for predicting disease course and healthcare system utilization

Funding: 

FastGrants.org - $70K

Roche Canada - $100K

Ontario Government - $329K

Natural Sciences and Engineering Research Council (NSERC) - $50K



Biotechnology company focused on bringing 

personalized point of care diagnostics into your 

home – COVID and beyond
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Socioeconomic and Commercial Impact

♥︎ ♥︎ ♥︎ $ $ $ 

Current state Future state

♥︎ $ 

Overarching Hypothesis: 

Enhancing interdisciplinary interactions will fuel the next 

generation of innovations from the Firestone Institute for 

Respiratory Health

What if we enhance how we build human capacity at 

the Firestone Institute for Respiratory Health?
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Thanks to All that have come before



MEDTEQ+: Centre of Excellence for Commercialization of Research (CECR) 

Mission: Through collaborative, industry led projects, accelerate innovation and position, 

on a global scale, products and services developed by the Canadian medical 

technologies industry

Looking Outward - PARTNERSHIPS





Dr. Ravi Selvaganapathy – McMaster

Tissue Engineering
Engineers

Attala et al. Biofabrication. 2019

Problem: The size and scale of tissues created with bioprinters has been limited by challenges 

with integrating vasculature structures for perfusion. 

Solution: Design, develop, and validate a multi-axial print head design suitable for generating 

concentric ring structures amenable to perfusion and maintaining cell viability 



Dr. Ravi Selvaganapathy – McMaster

Tissue Engineering
Engineers

Attala et al. Biofabrication. 2019



Dr. Leyla Solyemani – McMaster

Engineering Physics
Engineers

Problem: Biosensors rely on conductors of electrical current. Conductors that retain their 

conductivity under strain are an essential building block of wearable biosensor systems. 

Solution: Design, develop, and validate stretchable electrochemical biosensors using solution 

processed wrinkled gold electrodes that increase simultaneously increase surface area and 

tolerance to strain 

Gold Plating

Thermal 

Shrinking

Chan et al. Analytica. 2019
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Designing Highly Porous Drug-Impregnated Polymer Scaffolds Using 

Pressurized Gas Expanded Liquids for the Treatment of Lung Fibrosis 

(Collaborative Health Research Project – Funded 2019-2022)
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SynoPlateTM – Human Physiology on Demand

(CIHR Project – Funded 2019-2023)



+ Training talent

+ Connecting people

+ Creating space

Socioeconomic and Commercial Impact

♥︎ $ 

Current state

What if we enhance how we build human capacity at 

the Firestone Institute for Respiratory Health?



What will fuel the next generation of innovations?



Dr. Boyang Zhang – McMaster

Tissue Engineering of Blood Vessels and Lung
Engineers

Problem: Recapitulating vascular interfaces of different organs in three dimensions is critical in 

both organ-on-a-chip and tissue engineering applications

Solution: AngioChip™, a stable biodegradable scaffold with a built-in branching microchannel 

network that is flexible and porous enabling integration of in vivo

Zhang et al. Nature Methods 2016
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Dr. Todd Hoare – McMaster

Hydrogels: Tissue Engineering, Diagnostics & Drug Delivery
Engineers

Day 1 Day 18
Xu-2018-Biomacromolecules


