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• Address top priorities in Healthcare:

• Cybersecurity

• Smart use of data

• Cost savings

• Infectious disease prevention

• Clinical effectiveness

• Improved patient  care, outcomes and satisfaction

• Interdisciplinary, translational solutions to complex problems

• Push boundaries of healthcare (science fiction  reality)

Common Themes in Promising Innovations
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Behavioral Analysis, 
Machine Learning, and 
Artificial Intelligence for 
Cybersecurity
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• Healthcare data is worth considerably more (than personal identification or financial details)
• Medical equipment (on its own) – do NOT have robust security; protected through the Network 

itself
• Generally, 20 year old technology based on PREVENTION- effective up to 95% of network 

incursions
• Motivated intruders can crack ANY network:

• 2015: US Federal Bureau of Investigation (FBI) 
• 2016: US National Security Agency (NSA)

• UNKNOWN when networks are under attack; normally discovered by 3rd Party (when data is 
offered for sale or operations are held at ransom)

• Average time of discovery of an intrusion = 5 months
• DETECT intruders using:

• Machine Learning
• Artificial intelligence
• Behavioral analysis

CyberSecurity (Prevention  Detection)
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Intelligent and Predictive 
Analysis
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• Software platforms that act as ‘air traffic control for health systems’

• Software: aggregates, analyzes and learns from multiple data sources (internal & external), 
predicts potential problems and recommends actions to avert via text, voice or email.

• Internal data source (example):
• Electronic Medical Records (EMR)
• Documented process of patient journey: arrivals, orders, tests, diagnoses, admissions, 

procedures, medications, risk factors, call systems, transfers, discharge, etc.
• Doctor’s practices and preferences

• External data sources (example):
• Weather forecast
• Infectious diseases report, etc.

• Radio Frequency Identification (RFID) Technology- to improve
• Asset and supply chain management
• Enhance productivity
• Improve patient safety

AIM: Actionable Intelligence  Meaningful Results
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No Touch, Continuous 
Infection Control 
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How it works?
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Indigo-Clean: continuous cleaning- 2 modes
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VIDASHIELD
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UV-C Robots
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Nanotechnology
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Global Nanotechnology Market: compound annual growth rate = 17.5%
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 Disposable microneedle patch

Electrophysiological monitoring patch 
made with single strands of crystalline 
nanomaterials (< 10 µm)  



Robotics
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Tele-Robotic Intelligent Nursing Assistant (TRINA) by Duke University
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TRINA prototype
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Robotic Surgery
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3D Printing and Bioprinting
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• Medical equipment/devices:
• Finger splints
• Tumour models
• Organ models
• Printed plastic implants
• Personalized Plaster Casts
• Low cost prosthetic parts

Example of what we can 3D Print in Medicine and Healthcare
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Biomaterials: Blood Vessels,  Bones, Heart Valves, Ears, Skin, Organs 
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Spritam: FDA approved epilepsy drug that is made by 3D printing
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Augmented and Virtual 
Reality



Microsoft HoloLens
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Augmented reality for Education
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Use of AR by CAE Healthcare to Provide Healthcare Simulation Solutions
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Noninvasive Diagnostics



Respiration Collector for In-Vitro Analysis (ReCIVA)
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End to End Solution
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iBreast Exam
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Wearables and More



Motiv Ring; Omron Project Zero; Sgnl Watch Strap 
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Neogia Sleep Apnoea Watch; TempTraq Temperature Patch
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Bloomlife- Measuring Contractions; Bodytrak- vital signs monitor: T, HR, VO2, speed, distance, etc.
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Drones



Zipline in Rwanda- delivering vaccines, medications and blood
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Ambulance Drones- developed by TU Delft, Nederlands
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1. Behavioral Analysis, Machine Learning, and Artificial Intelligence for Cybersecurity

2. Intelligent and Predictive Analytics

3. No-Touch, Continuous Infection Control

4. Nanotechnology

5. Robotics

6. 3D Printing and  Bioprinting

7. Augment and Virtual Reality (AR & VR)

8. Non-invasive Diagnostics

9. Wearables and More

10.Drones

Round-up of 10 Game Changing Innovations
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Conclusion



• Innovations- potential to be game-changers in healthcare

• WOW factor- attract biomedical engineers!

• Validate the role of biomedical and clinical engineers

• Remain focused on:

• Optimizing costs

• Improving patient outcomes

• Improving efficiency of caregivers

• Enabling caregivers to be closer to patients

• Biomedical engineers: continue to be part of the inter-disciplinary teams in the 
quest for next-generation innovations!

Conclusion
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