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Goals of the course

● Obtain an overview of biomedical engineering
– Be aware of the breadth of the field, even if

● you already know what you're interested in
● you already know what you’re not interested in

● Be exposed to selected research areas
– Acquire basic vocabulary
– Understand context, goals & limitations
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Goals of the course

● Through assignments
– think about specific areas of BME

● Through project
– analyze and synthesize one area of BME

● outside your past and current areas

– exercise communication and writing skills
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Prerequisites

● No strict prerequisites
– Aimed at BBME master’s students
– Ask course coördinator in case of doubt

● Recommended background
– Complex variables, differential equations
– Signals and systems
– 200-level course in cell biology or physiology 
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Course material

● Course Web site: myCourses
– material behind the password is private
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Evaluation
● 40% for assignments

– 4 or 5 or 6 assignments, lowest grade dropped
– 5% deducted for each day (or fraction of day) late

● 50% for final project
– 4500–5500 words (excl. title page, abstract & 

references)
– 10% deducted for each day (or fraction of day) late

● 10% for participation
– mostly attendance, a bit for punctuality
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Assignments & project

● Individual work
● Submission

– on myCourses
– by deadline specified on myCourses
– as word-processing file and as PDF file
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Schedule for 2019

Mondays and Wednesdays, 13:05 – 14:25

1
Sep 4 Funnell Introduction to course

2
Sep 9 Haidar Control systems in diabetes

Sep 11 Tabrizian Biomaterials

3
Sep 16 Lee Searching and referencing the literature

Sep 18 Kearney* Peripheral neuromuscular control

4
Sep 23 Juncker Micro and nano technologies for personalized medicine

Sep 25 Chang Artificial cells: The beginning of nanomedicine

5
Sep 30 Prakash Artificial cells: Commercialization 

Oct 2 Levesque* Introduction to MRI physics 

6
Oct 7 Tardif* Characterizing brain tissue microstructure using MRI

Oct 9† Rudko* Ultra-high field MRI: Methodological considerations and applications

7
Oct 14 Thanksgiving

Oct 16 Baker Neural mechanisms of visual perception

8
Oct 21 Grova Source localization in electrophysiology (EEG/MEG)

Oct 23 Collins Image-guided neurosurgery

9
Oct 28 Shmuel* Neurophysiological mechanisms and spatial specificity of functional MRI

Oct 30 Komarova Bone cells and mechanical forces

10
Nov 4 Blain-Moraes Physiologically mediated assessment and interaction with minimally 

communicative individuals

Nov 6 Funnell* Modelling middle-ear mechanics

11
Nov 11 Hoesli Engineering encapsulation devices for cell-based treatment of diabetes

Nov 13 Wachsmann-
Hogiu

Advanced optical microscopy and spectroscopy for medical applications

12
Nov 18 Mongeau Biomedical ultrasound

Nov 20 Li-Jessen Personalized medicine in vocal health

13
Nov 25 Xia Biological networks at atomic resolution 

Nov 27 Kamen Introduction to cell-culture-produced vaccines

14

Dec 2 Willie Skeletal mechanobiology

Dec 3‡ Bzdok Machine-learning solutions for health analytics in imaging neuroscience

Dec 4 — Study day (Last day of classes is Dec 3)

Dec 5 — Exams

* Assignment given          † Project selection          ‡ Turn in projects
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Selected Topics in Biomedical Engineering
Course project for 2019

Overview
The course project involves producing a written report. Any professor who teaches in the course, or is
associated with the BioMedical Engineering Department or the Bioengineering Department, can act as
a supervisor for the project. In order to ensure that the project area is new to each student, the student
must select a topic that is remote from their past and present research areas, with a supervisor who is
not their research supervisor and is not working in the same area as their research supervisor.

The course coördinator must approve the topic before the student begins to work on the project.
Approval  should  be  requested  by  e-mail  and the  request  must  include  the  following  information:
whether the student is undergraduate or graduate; the name of the supervisor(s) of any recent, current or
expected research project, including both undergraduate and thesis research; and the topic(s) of such
research. 

Goal
The goals of this project span the three cognitive levels (‘knowing’, ‘understanding’ and ‘thinking’)
and involve (i) learning about an area in biomedical engineering that is new to the student, and (ii and
iii) explaining and synthesizing the area in the form of a written report. 

Grading
The written paper will be judged on (1) content; (2) organization; (3) clarity, synthesis, and insight; and
(4) quality of language and formatting. The synthesis and insight are the most challenging aspects, but
also the most important ones. They reflect the ability to read, understand, and ‘digest’ large amounts of
information and expose it clearly to readers who are not specialists in the area. Quality of language and
formatting together are worth 10%. There will be a penalty of up to 10% if the length is outside the
specified limits. There will be a penalty of 10% for each day or fraction of a day late.

Plagiarism will result in an F grade for the course in accordance with the Code of Student Conduct
and Disciplinary Procedures.

Reports will be graded primarily by the project supervisor, with input from the course coördinator.

Deadlines
The project topic and supervisor must be selected and approved by 2019 October 9. The final written
report must be received by 2019 December 3.

Projects types
Projects can be

• a review of one technique or topic (preferred),
• an analysis (or critique) of a given technique, or
• a comparison of two similar techniques.

Report
The written report should be submitted as a formal term paper and should contain between 4500 and
5500 words including figure captions and tables but excluding title page, table of contents, abstract  and
references. Whether a table of contents or abstract is wanted is up to the project supervisor. Figures
should be included within the text, not all put at the end.

The paper should begin by introducing the topic and describing why it is important. The review
should adequately cover the field, identify important papers, describe the significant elements of the
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problem, and discuss methods that have been developed to address these elements. The paper should
finish with a discussion/conclusion and a list of references.

It is expected that you will meet with your project supervisor once or twice while working on your
paper, after the initial meeting in which the topic is agreed on. Your project supervisor can give you
general support and thematic guidance but the report itself should be your own personal work. Your
supervisor should not be involved beyond general support and guidance, and is not allowed to correct
the completed project before submission, except for general recommendations.

The  project  report must  be  typed  and  must  be  submitted  on  myCourses  in  the  original  word-
processing format and as a PDF file.

Tips
There is no one search engine that covers both biomedicine and engineering. The Library maintains a
biomedical-engineering  resource  page,  including  a  list  of  relevant  databases  and  other  links,  at
http://libraryguides.mcgill.ca/biomedical-engineering. Google Scholar may be useful as starting point
but other databases should also be consulted. Wikipedia articles must be treated with caution and their
use as references is discouraged. If a Web page is used as a reference, the page title and date accessed
must be provided.

You must not cite a source unless you’ve read it yourself, unless you explicitly say ‘as cited by’
either in the text or in the list of references. Use specialized software for your list of references (e.g.,
Zotero, Mendeley, EndNote, Reference Manager). Every year, some students fail to properly format the
list of references and ended up being penalized needlessly. 

Please follow a logical organization for your paper:
• Title page
• Table of contents (optional)
• Abstract (optional)
• Introduction (who? what? where? why?)
• Background (short review of the relevant historical background, i.e., previous work)
• Body (with appropriate section heading(s), not ‘Body’)
• Conclusion (summarize results and identify priorities for future work)
• References (references must include the titles)

Possible topics
Possible project topics include (but are not limited to):

• ‘Wet’ biomedical engineering
◦ Artificial cells (Chang)
◦ Controlled drug delivery (Prakash)
◦ Biomaterials (Tabrizian)
◦ Reduction  of  white  blood  cell  contamination  in  circulating  tumour  cell  isolation

technologies (Juncker)
◦ Recent 2D and 3D patterning techniques to study cell navigation (Juncker)
◦ Recent advances in single-cell RNA detection (Juncker)
◦ Signal amplification techniques for point-of-care diagnostic tests (Juncker)
◦ Microfluidic and miniaturized antibiotic susceptibility screening techniques (Juncker)
◦ Tissue engineering of vocal folds (Mongeau)
◦ Immunology of laryngeal diseases (Li-Jessen)
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◦ Advances in biomanufacturing of gene and cell therapy vectors (Kamen)
◦ Biomanufacturing of viral vaccines for emerging infectious diseases (Kamen)

• Biomedical imaging
◦ Magnetic resonance imaging: technology and techniques (Levesque)
◦ MR image reconstruction (Levesque)
◦ Dynamic contrast-enahnced MRI (Levesque)
◦ Quantitative susceptibility MRI (Levesque)
◦ MRI of myelin (Tardif)
◦ Ultra-high field MRI of the brain (Tardif)
◦ Quantitative MRI of brain microstructure (Rudko)
◦ High-field MRI technology (Rudko)
◦ MEG versus EEG: Two complementary views of electrophysiology (Grova)
◦ NIRS versus fMRI: Two complementary views of hemodynamic processes (Grova)
◦ Source localization in electrophysiology (Grova)
◦ Optical imaging of hemodynamic processes (Grova)
◦ Image-guided surgery (Collins)
◦ Image classification and segmentation (Collins)
◦ Image segmentation for 3-D finite-element modelling (Funnell)
◦ Image-based 3-D modelling in medical education (Funnell)
◦ Medical ultrasound (Mongeau)
◦ Nonlinear laser scanning microscopy (Mongeau)

• Biomedical control systems and signal analysis
◦ Linear filter models of visual neurons – their power and their limitations (Baker)
◦ System identification in neurophysiology (Baker)
◦ Muscle as an actuator (Kearney)
◦ Stretch reflexes: What do they really do? (Kearney)
◦ Neuromuscular control of joints (Kearney)
◦ Detection and analysis of heart rate and its variability (Kearney)
◦ Calibration of respiratory impedance plethysmography (Kearney)
◦ Functional electrical stimulation for restoring muscle function (Kearney)
◦ Closed-loop control in biomedical applications [specific area is flexible] (Haidar)
◦ Neuronal mechanisms of resting-state functional MRI (Shmuel)
◦ Neuronal mechanisms of negative functional MRI responses (Shmuel) 
◦ Computational modelling of wound repair (Li-Jessen)
◦ Machine learning analysis of vocal health and fatigue (Li-Jessen)
◦ EEG correlates of consciousness (Blain-Moraes)
◦ Network analysis of EEG (Blain-Moraes)

• Biomechanics
◦ Finite-element modelling of the ear (Funnell)
◦ Active and passive middle-ear prostheses (Funnell)
◦ Non-invasive diagnostic tests for hearing loss (Funnell)
◦ Haptics in medical education (Funnell)
◦ Biomechanics of vascular tissues (Leask)
◦ Cellular biomechanics (Leask)
◦ Heart sounds (Mongeau)
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◦ Vocal fold mechanobiology (Li-Jessen)
◦ Skeletal mechanobiology (Willie)
◦ Bone adaptation to mechanical loading (Willie)
◦ Micro-computed tomography of mineralized tissues (Willie)

4
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Policy statements

‘In accord with McGill 
University’s Charter of Students’ 
Rights, students in this course 
have the right to submit in 
English or in French any written 
work that is to be graded.’

‘Conformément à  la Charte des 
droits de l’étudiant de 
l’Université McGill, chaque 
étudiant a le droit de soumettre 
en français ou en anglais tout 
travail écrit devant être noté.’
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Policy statements

‘In accord with McGill University’s Charter of Students’ Rights, 
students in this course have the right to submit in English or in 
French any written work that is to be graded.’



2013 Sep 4
Selected Topics in Biomedical Engineering 15

Policy statements

Health and Wellness Resources at McGill

To access services or get information related to 
your physical and mental health:
● Virtual Hub – mcgill.ca/wellness-hub
● Brown Student Services Building
● Local Wellness Advisors – mcgill.ca/lwa
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Policy statements

‘McGill University values 
academic integrity. Therefore, 
all students must understand the 
meaning and consequences of 
cheating, plagiarism and other 
academic offences under the 
Code of Student Conduct and 
Disciplinary Procedures.’

‘L’université McGill attache une 
haute importance à l’honnêteté 
académique. Il incombe par 
conséquent à tous les étudiants 
de comprendre ce que l’on 
entend par tricherie, plagiat et 
autres infractions académiques, 
ainsi que les conséquences que 
peuvent avoir de telles actions, 
selon le Code de conduite de 
l’étudiant et des procédures 
disciplinaires.’

www.mcgill.ca/students/srr/honest/

http://www.mcgill.ca/students/srr/honest/
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Plagiarism

If you copy a paragraph, a sentence, or even only a part of a 
sentence from another text, quotation marks and references to 
the source are mandatory. Otherwise it will be considered 
plagiarism and automatically result in an F grade for the course 
in accordance with the Code of Student Conduct and 
Disciplinary Procedures.


