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Funding fuels

advanced biomedical

engineering research 

(Edmonton) Three Faculty of Engineering professors

have been awarded a total of $1.3 million in federal

funding for biomedical research projects that could

lead to major improvements in health care. 

Department of Chemical and Materials Engineering

professors Hasan Uludag and Larry Unsworth, along

with Department of Biomedical Engineering professor

Richard Thompson, received the funding through the

Canadian Institutes of Health Research. 

Unsworth’s $218,000 funding award will help develop

platforms for treating perinatal brain injury in

newborns, which cause neurological impairments

classified as cerebral palsy. These injuries account for

27 per cent of all childhood disability.  

“We want to develop peptides that allow for the safe

release of drugs targeted to the earliest signs of the

brain being in distress. With this tool, we will then be

able to screen multiple drugs for understanding their

effect on the treatment of the brain,” Unsworth said. 
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At present, there are no therapies that address perinatal brain 

injury. At the outside, a 30-minute window exists following 

the interruption of blood flow, when living, but in-danger, 

brain tissue will die if left untreated. Targeted treatment to 

these injured cells could dramatically improve outcomes of 

surviving children. 

“It’s heartbreaking to think that so many infants world-wide 

suffer brain injury and acquire a spectrum of motor, 

behavioural and/or intellectual impairments that so 

drastically affect their entire lives, and those of their families. 

Their plight is even more astounding when you consider that 

these infants have little to no treatment and diagnostic 

options available to them.” 

Uludag has been awarded $505,000 for research he is leading 

into gene therapy that holds the promise of a fast and 

permanent cure for a wide range of bone disorders. 

“It’s gratifying to be given the means to tackle this problem— 

as in any research project, there are some risks in our 

approach; we are proposing a new approach to regenerate 

bones that is different from conventional methods. 

Unforeseen obstacles are probably waiting us, but I have 

complete trust in my colleagues and our research team,” he 

said. 

He added that engineers have unique skill sets that help them 

solve problems in virtually any field. 

“We can generate unique solutions beyond the boundaries of 

traditional medicines,” he said. “Engineers are problem 

solvers and we can bring a unique perspective to a problem as 

well as a tool set. Being solution oriented is the strength that 

engineers have.” 

A professor in the Department of Biomedical Engineering, 

Thompson has been awarded $608,000 for medical imaging 

research exploring MRI imaging of pulmonary edema, with 

applications in acute heart failure. 



Engineering 

Nation: Chemical

A miniaturized system could be used to treat neurological 
disorders that affect specific brain regions. 

ULTRATHIN NEEDLE CAN DELIVER 

DRUGS DIRECTLY TO THE BRAIN 

Maschitusites Institute of Technology

MIT researchers have devised a miniaturized system that can deliver tiny quantities of medicine to 
brain regions as small as 1 cubic millimeter. This type of targeted dosing could make it possible to treat 
diseases that affect very specific brain circuits, without interfering with the normal function of the rest 
of the brain, the researchers say. 

Using this device, which consists of several tubes contained within a needle about as thin as a human 
hair, the researchers can deliver one or more drugs deep within the brain, with very precise control 
over how much drug is given and where it goes. In a study of rats, they found that they could deliver 
targeted doses of a drug that affects the animals’ motor function. 

“We can infuse very small amounts of multiple drugs compared to what we can do intravenously or 
orally, and also manipulate behavioral changes through drug infusion,” says Canan Dagdeviren, the LG 
Electronics Career Development Assistant Professor of Media Arts and Sciences and the lead author of 
the paper, which appears in the Jan. 24 issue of Science Translational Medicine. 

“We believe this tiny microfabricated device could have tremendous impact in understanding brain 
diseases, as well as providing new ways of delivering biopharmaceuticals and performing biosensing in 
the brain,” says Robert Langer, the David H. Koch Institute Professor at MIT and one of the paper’s 
senior authors. 

Michael Cima, the David H. Koch Professor of Engineering in the Department of Materials Science and 
Engineering and a member of MIT’s Koch Institute for Integrative Cancer Research, is also a senior 
author of the paper.                                                                                                                                         



Targeted action 

Drugs used to treat brain disorders often interact with brain chemicals called neurotransmitters or the 

cell receptors that interact with neurotransmitters. Examples include l-dopa, a dopamine precursor 

used to treat Parkinson’s disease, and Prozac, used to boost serotonin levels in patients with 

depression. However, these drugs can have side effects because they act throughout the brain. 

“One of the problems with central nervous system drugs is that they’re not specific, and if you’re taking 

them orally they go everywhere. The only way we can limit the exposure is to just deliver to a cubic 

millimetre of the brain, and in order to do that, you have to have extremely small cannulas,” Cima says. 

The MIT team set out to develop a miniaturized cannula (a thin tube used to deliver medicine) that 

could target very small areas. Using microfabrication techniques, the researchers constructed tubes 

with diameters of about 30 micrometres and lengths up to 10 centimetres. These tubes are contained 

within a stainless steel needle with a diameter of about 150 microns. “The device is very stable and 

robust, and you can place it anywhere that you are interested,” Dagdeviren says. 

The researchers connected the cannulas to small pumps that can be implanted under the skin. Using 

these pumps, the researchers showed that they could deliver tiny doses (hundreds of nanoliters) into 

the brains of rats. In one experiment, they delivered a drug called muscimol to a brain region called the 

substantia nigra, which is located deep within the brain and helps to control movement. 

Previous studies have shown that muscimol induces symptoms similar to those seen in Parkinson’s 

disease. The researchers were able to generate those effects, which include stimulating the rats to 

continually turn in a clockwise direction, using their miniaturized delivery needle. They also showed 

that they could halt the Parkinsonian behaviour by delivering a dose of saline through a different 

channel, to wash the drug away. 

“Since the device can be customizable, in the future we can have different channels for different 

chemicals, or for light, to target tumours or neurological disorders such as Parkinson’s disease or 

Alzheimer’s,” Dagdeviren says. 

This device could also make it easier to deliver potential new treatments for behavioural neurological 

disorders such as addiction or obsessive-compulsive disorder, which may be caused by specific 

disruptions in how different parts of the brain communicate with each other. 

“Even if scientists and clinicians can identify a therapeutic molecule to treat neural disorders, there 

remains the formidable problem of how to deliver the therapy to the right cells — those most affected 

with the disorder. Because the brain is so structurally complex, new accurate ways to deliver drugs or 

related therapeutic agents locally are urgently needed,” says Ann Graybiel, an MIT Institute Professor 

and a member of MIT’s McGovern Institute for Brain Research, who is also an author of the paper.
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SIFCO ACHIEVES NADCAP METALLIC 

MATERIALS MANUFACTURING 

CERTIFICATION FOR FORGINGS 
ASM International

Sifco Industries Inc., Cleveland, has become the first United States forging manufacturer to obtain 
Nadcap Metallic Materials Manufacturing certification (MMM). The scope of the audit undertaken to 
obtain this certification included forging equipment and processes to ensure consistency of 
manufacture. Other processes audited covered billet cutting, preparation, and heat treating, as well as 
post-forging operations. With mandates on the horizon from aerospace industry leaders, Sifco 
proactively obtained the accreditation to ensure alignment with customers’ supplier quality 
requirements. 

This certification provides confirmation of the company’s continued efforts at technical excellence and 
its ability to manage varying customer expectations within a robust and stable quality system. It brings 
confidence to our customers that Sifco’s forging processes are standardized and aligned with stringent 
aerospace and defence specifications. 

The company continues to maintain Nadcap certifications in Heat Treat, Chemical Processing, and 
Non-Destructive Testing; achieving MMM certification proves superior competency across its entire 
production value stream. 

The company first received NADCAP Aerospace accreditation in March 2003 for Non-Destructive 
Testing, followed by Heat Treat accreditation in December of the same year and Chemical Processing 
accreditation in January 2006. 

Sifco is a leading aerospace and energy forged & machined part solutions provider for airframe, landing 
gear and engine components. Its global footprint includes components on most major military and 
commercial programs. the materials forged include nickel, super alloys, titanium, aluminum, alloy and 
stainless steels. Die forgings produced range from 1 to 1200 pounds. The company is AS9100, ISO9001 
approved and is certified by most major aerospace manufacturers



New and 

Noteworthy

2018 ENGINEERING & COMMERCE CASE 

COMPETITION WINNERS ANNOUNCED 
Daniel Schieman 

Last November, students of the Chemical Engineering Design class participated in the Engineering 
and Commerce Case Competition design challenge that would lead them to take first place, and send 
them to Montreal for the international competition. Students Chen Liang, Caleb Pearson, Roya 
Karimi-Boushehri and Kellie Thibodeau, will be representing the Faculty of Engineering at the 
international event set to take place from March 6th to 11th of this year. 

Over the course of four days, each competing team will be given three real-world case studies where 
they will need to develop a plan and address specific problems to a panel of professionals.  Each case 
is based on actual internal challenges faced by the companies that sponsor and judge the competition. 
This is giving the students the opportunity to impress prospective employers. 

Industrial Professors Marnie Jamieson and Norman Nibber, from the Department of Chemical and 
Materials Engineering, participated as judges in the internal competition. Students Isha Godara, 
Brandon Vu-Pham, Salmaan Rashiq and Saad Khan Jadoon were named as the runner up's. 

Both Liang and Jadoon made it to the internationals last year, but sadly fell short based on a challenge 
that was merely out of their league. This year, Chen feels confident that he and his team are ready for 
anything that comes their way.  

The Engineering & Commerce Case Competition mission statement gives a clear understanding of 
their goal. The current undergraduate curriculum is largely taught in silos. This leaves students ill- 
equipped with the skills to thrive in a team-based work environment, with costly cascading effects for 
future employers. As such, ENGCOMM’s mission is to build communication bridges in the workforce 
of tomorrow by hosting a forum for Engineering and Commerce students to collaboratively find 
solutions to real-world challenges that modern industries face. The University of Alberta is up against 
institutions like the University of Calgary, McMaster University and Concordia.  
For more information about the competition, visit https://www.engcomm.ca/about-us 



New and 

Noteworthy

EDMONTON CIVIC EMPLOYEES MAKE 

GENEROUS DONATION TO BIOMEDICAL 

RESEARCH 
Daniel Schieman 

2017 made quite the impression for Dr. Hasan Uludag and his research team at the University of 
Alberta. One most memorable in particular is receiving a $65,000 donation from the Edmonton Civic 
Employees Charitable Associate Fund, to assist with their research in treating advanced cancers that 
have become immune to current drugs.   

"Flow Cytometry analysis is ideal for this purpose," says Uludag. "With this technique, cells pass 
through a laser beam, and cell-associated molecules are probed quantitatively." The effectiveness of 
this particular practice depends on the ability to deliver an agent into the cancer cell. The analysis 
technique provides information about the population and distribution of the delivered agents. This is 
critical to understand cell-to-cell differences in their response. "This type of analysis is only possible by 
using high-throughput, quantitative analysis that is in the domain of flow cytometry," explained Hasan. 
"Our cutting-edge research requires ready access 24-hours a day, and this instrument will enable such 
access." 

The program involves a team of 25 researchers whose collective expertise has been pooled to develop 
the new therapeutic approach to cancer treatment. The unit, from undergraduates to faculty members, 
consisting of various departments within the University, includes the Faculty of Engineering, Medicine, 
Dentistry, and Pharmaceutical Sciences. Their goal is to develop advanced materials that formulate 
gene-based therapeutic agents into nanoparticles and then explore their utility in pre-clinical cancer 
models in the patient samples.  

Edmonton Civic Employees Charitable Assistance Fund (ECECAF) was founded in 1941 and consists of 
over 11,000 participating members from 9 unions and associations. Union/association members 
contribute one-quarter of one percent of their salary to the fund. The money is divided into charitable 
donations and membership services such as driver education subsidies, scholarships, and special aid 
for members and their families. Since 1941, ECECAF has donated over $35 million to different 
organizations and charities in the Edmonton region.  



University Closed 
Monday, February 19th for 
Family Day.

Chemical Engineering First Year Night 
Wednesday, March 21st starting at 
5:00 pm in the ETLC Solarium. 

Materials Engineering First Year Night 
Thursday, March 22nd starting at 
5:00 pm in Donadeo 8-207. 

Reading Week 
February 20th - 23rd 
inclusive.

Announcement and Event:

Interested in adding something to the next issue? Contact Daniel at: dschiema@ualberta.ca


