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    Nanotechnology Engineering Symposium 
Friday, March 26, 2010  
Presentations Schedule 

 
I. Nanophotonics and Electronics                                                                  Room:DC-1304    

Time Project Title, Design Group Project No. 

10:00 Near-Infrared-Absorbing Hybrid Photovoltaic Cell NE_2010_03 
    Zhu Chen, Ja-Yeon Choi, Jason Chow, Dong Un Lee  

10:20 Electronic Nose: Nanostructured Metal Oxide Semiconductor Sensor Array for Dynamic Gas Environments NE_2010_04 
    Michael Burek, Ryan Iutzi, James Mracek, Daniel Russo  

10:40 Safe Efficient Wireless Power Transfer NE_2010_09 
    Om Patange, Carman Singh Goraya, Ravish Malhotra, Chahat Kansal  

11:00 Self-Tinting Window with Liquid Crystal Technology NE_2010_14 
    Kevin Chan, Brian Hui, William Kwan, Paul-Son Ong   

11:20 Electrochromic Eyewear  NE_2010_16 
    Anne Gasper, Mitch Hargreaves, Mike Murkovic, Goran Vlacic, Budd White   

II. Nanofluidics and Nano Bio Applications                                                 Room:DC-1304    

   
1:00 Photodetection of Dichlorvos Pesticide using Lab-on-a-Chip Technology NE_2010_01 
 Jon Eubank, Matt Lunn, Chris Dick, Samantha Deignan  

1:20 Nanofluid-based Microfluidic Heat Exchanger for CPU Cooling NE_2010_05 
    Yusuf Bismilla, Robert Black, Geoffrey Lee, Graeme Williams, Jason Wu  

1:40 Anti-Microbial Coatings with Titanium Dioxide Nanoparticles NE_2010_06 
    Dianna Chan, Johanna Chan, Yue Ning (May) Wong  

2:00 An AC Electrokinetic Micropump for Lab-on-a-Chip Devices NE_2010_07 
    Jake Berman, Ryan Denomme, Philippe Dupuis Hamel, Brandon Lehoux, Anthony Tulai  

2:20 Droplet Microfluidics: A Platform to Improve Rate of Drug Discovery NE_2010_12 
    Jasper Huang; Thomas Lever; Tewodros Mamo; Sarvesh Varma  

III. Nanomaterials                                                                                             Room:DC-1304    

   
3:00 Epoxy Modification via Mesoporous Nanoparticle Additives NE_2010_02 
    Bogdan Radu, Shehan Salgado, Peter Lee,  Aaron Katz  

3:20 Bench-scale Electrospinner for Quick Prototyping NE_2010_08 
    Nathan Belliveau, Michelle Chan, Sara Che, Albert Lam  

3:40 Night Vision Stealth Coating NE_2010_10 
    Sandy Liu, Mickey Chan, Ernest Ho, Vanessa Ng   

4:00 High Resistance Carbon Nanotube Film for Rapid Shoe Insole Heating NE_2010_11 
    Aaron Tang, Jamie Durham, Anterjot Bains, Rajesh Kumar  

4:20 Novel Thermal Insulator NE_2010_13 
    Annie Cheng, Derek Ching, Faisal Miah, Oliver Poon  

4:40 Xylo-Clear, A nanocellulose Based Polycarbonate Nanocomposite Automotive Window Substitute NE_2010_15 
    Andrew Finkle, Graeme Marshman, Ben Lehtovaara, Alex Inayeh  
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I. Nanophotonics and Electronics 
Project No. Project Title, Design Group, Abstract   

 
NE_2010_03 Near-Infrared-Absorbing Hybrid Photovoltaic Cell 

Zhu Chen, Ja-Yeon Choi, Jason Chow, Dong Un Lee 

We propose a solar cell design that uses a thin layer of organic-inorganic hybrid material to convert sunlight into useful 
electrical energy. Moreover, our solar cell design is capable of absorbing infrared radiation from the sun, extending its 
operation into cloudy days. Furthermore, our solar cell design has low production cost due to the use of inexpensive 
materials and fabrication techniques. These unique properties make our solar cell design an attractive alternative to 
traditional silicon solar cells 

NE_2010_04 Electronic Nose: Nanostructured Metal Oxide Semiconductor Sensor Array for Dynamic Gas Environments 

Michael Burek, Ryan Iutzi, James Mracek, Daniel Russo 

We have designed and built a special sensor device, inspired by the human nose, that can be incorporated into electronic 
devices to give them the sense of smell. The device can sense a limitless number of gases, determine all of the gases in 
various gas mixtures and their concentrations, and have the ability to determine any error in its measurements. For the 
gases we are working with, our device matches and, by many metrics, surpasses the capabilities of the human nose. 

NE_2010_09 Safe Efficient Wireless Power Transfer 

Om Patange, Carman Singh Goraya, Ravish Malhotra, Chahat Kansal 

Wireless power technology promises to break the final tether holding us back from truly mobile electronics.  Current 
implementations require very close proximity or a direct line of sight between the transmitter and receiver, defeating the 
purpose of the technology.  We demonstrate a safe, efficient, wireless power transfer system that can transmit power over 
a distance, through objects, and without regard for the orientation of the receiver.  Thus, we take a step closer to safe, 
ubiquitous wireless power. 

NE_2010_14 Self-Tinting Window with Liquid Crystal Technology 

Kevin Chan, Brian Hui, William Kwan, Paul-Son Ong  

The Phase Shift Window utilizes liquid crystal technology to replace the functions of traditional shades and blinds. Similar 
to transition sunglasses, it will regulate a room's lighting to provide superior comfort to life indoors. Much more functional 
than a conventional window, much more capable than conventional blinds, the Phase Shift Window is the smart window of 
the future. 

NE_2010_16 Electrochromic Eyewear  

Anne Gasper, Mitch Hargreaves, Mike Murkovic, Goran Vlacic, Budd White  

Utilizing the latest advances in electrochromic technology, our design will allow the user to manually control the level of 
tint in their prescription eyewear. Glasses can switch between transparent and darkened states almost instantaneously, a 
dramatic improvement over the unsightly 5-10 minute delay of competing Transitions® lenses when moving from outdoors 
to indoors. Power is only used when switching, so a simple watch battery is all that is required to operate the device. 
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II. Nanofluidics and Nano Bio Applications 
Project No. Project Title, Design Group, Abstract   

NE_2010_01 Photodetection of Dichlorvos Pesticide using Lab-on-a-Chip Technology 

Jon Eubank, Matt Lunn, Chris Dick, Samantha Deignan 

Dichlorvos is a pesticide currently used by many North American farmers despite concerns about its toxicity and 
carcinogenicity. While Denmark, Sweden, and the United Kingdom have outright banned the use of dichlorvos, Canadian 
and American officials have opted to control public exposure to the pesticide through the laboratory testing of produce, 
which requires expensive equipment and specially trained personnel.  Our group has developed a portable device capable 
of detecting dichlorvos residues quickly and reliably.  The device is inexpensive, requires minimal training to operate, and 
eliminates the need for laboratory testing. 

NE_2010_05 Nanofluid-based Microfluidic Heat Exchanger for CPU Cooling 

Yusuf Bismilla, Robert Black, Geoffrey Lee, Graeme Williams, Jason Wu 

As computers have become more powerful with each passing year, the issue of temperature control has been identified as 
an extremely important topic.  We present a liquid-based cooler for CPUs based on a “nano”-fluid that flows through 
micron-sized channels.  The system will be fully integrated into a modern PC and provide cooling superior to traditional 
heat-sink/fan designs. 

NE_2010_06 Anti-Microbial Coatings with Titanium Dioxide Nanoparticles 

Dianna Chan, Johanna Chan, Yue Ning (May) Wong 

Automobile interiors are often exposed to bacteria, especially in public transportation. This project incorporates titanium 
dioxide nanoparticles into synthetic leather coatings for its antimicrobial effects in automotive applications. When exposed 
to UV light from natural sunlight, the nanoparticles are activated and destroy surface bacteria and fungus. The coating is 
evaluated on its antimicrobial effects and aesthetic properties. 

NE_2010_07 An AC Electrokinetic Micropump for Lab-on-a-Chip Devices 

Jake Berman, Ryan Denomme, Philippe Dupuis Hamel, Brandon Lehoux, Anthony Tulai 

Micropumps are essential to the development of Lab-on-a-Chip devices, such as biosensors for heart attack prediction and 
screening. In this project, an on chip micropump with integrated flow speed sensing has been developed with no moving 
parts or external equipment needed, as well as low power consumption. This makes it applicable for use in low cost or 
portable sensing devices. 

NE_2010_12 Droplet Microfluidics: A Platform to Improve Rate of Drug Discovery 

Jasper Huang; Thomas Lever; Tewodros Mamo; Sarvesh Varma 

We present a proof-of-concept device that dramatically increases the speed of many chemical and biological tests.  The 
device produces thousands of microscopic 'droplets', which are akin to individual test tubes.  Each droplet accommodates 
a single experiment, as its contents are individually analyzed.  Applied to the field of drug discovery, the platform can aid in 
finding drug candidates that kill cancer cells without harming healthy cells.  This enables researchers to find better cancer 
drugs with fewer side-effects and bring them from the lab to the patient more quickly and safely than current methods. 
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III. Nanomaterials 
Project No. Project Title, Design Group, Abstract   

NE_2010_02 Epoxy Modification via Mesoporous Nanoparticle Additives 

Bogdan Radu, Shehan Salgado, Peter Lee,  Aaron Katz 

This proof-of-concept project tries to strengthen the mechanical properties of an epoxy resin that is typically used in 
power generation industries worldwide. This is done using nanoporous silica particles, which would help stop cracks from 
forming within the epoxy by simply holding on to the epoxy molecules more strongly than the epoxy itself could. 
Furthermore, these particles are also more hydrophilic, so water molecules trapped inside of the epoxy that would 
damage it are absorbed into the much stronger silica, thereby increasing the mechanical properties even more. 

NE_2010_08 Bench-scale Electrospinner for Quick Prototyping 

Nathan Belliveau, Michelle Chan, Sara Che, Albert Lam 

Electrospinning is the most versatile and economical approach to produce quality polymer, ceramic, and composite fibres. 
These fibres, which are about 1/100th the width of a hair, can be used for a variety of applications including bandages, 
filters, electronic devices and growing artificial tissues. We have designed and built an electrospinner to spin nano-scale 
fibres; in particular, we have used it to produce fibre meshes suitable for medical and electronic applications. 

NE_2010_10 Night Vision Stealth Coating 

Sandy Liu, Mickey Chan, Ernest Ho, Vanessa Ng  

Infrared detection devices are heavily used in the military field as a method to detect enemy troops in the surrounding 
environment. As such, the ability to counteract this detection can provide a strategic military advantage. Using a novel 
nanomaterial, carbon nanotubes, a coating can be synthesized and applied to fabrics to enable night vision invisibility for 
stealth operations. 

NE_2010_11 High Resistance Carbon Nanotube Film for Rapid Shoe Insole Heating 

Aaron Tang, Jamie Durham, Anterjot Bains, Rajesh Kumar 

Many Canadians shiver at the mere mention of the word winter. Most importantly, people complain about chilly feet. A 
way to counter this is to have a heat supply that can help maintain warmth near a person's toes while they are outside. A 
shoe add-on, in the form of an insole, can be inserted into the shoe and provide heat which would counter-act heat losses 
and keep the person's feet warm. 

NE_2010_13 Novel Thermal Insulator 

Annie Cheng, Derek Ching, Faisal Miah, Oliver Poon 

With greater emphasis being placed on greener alternatives, the need for an environmentally-friendly and effective 
thermal insulator has significantly increased. An innovative foam-based thermal insulator is being developed utilizing 
waste material as an ingredient. The resulting material will merge the heat insulating abilities of polyurethane with the low 
cost of fiberglass. 

NE_2010_15 Xylo-Clear, A nanocellulose Based Polycarbonate Nanocomposite Automotive Window Substitute 

Andrew Finkle, Graeme Marshman, Ben Lehtovaara, Alex Inayeh 

The Greek prefix “Xylo-” refers to the life-giving trees of this planet. What if the ultra-strong, fundamental building block of 
our renewable forests, cellulose, could bring life to clear plastic to make a window that is lighter, more energy efficient, 
cheaper to form, and stronger than the windows we take for granted every day? Why not? 


