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• Effective Term and Year
• Is this course cross-listed?
• Antirequisites
• Cross-Listed Courses

Graduate

Proposed

Fall 2025

Existing

Fall 2023

14500

1

Change 02/13/2025

The reason for this change is to cross-list SYDE 684 with BME 611, as Biomedical Engineering students will be able to take this course as part of their field-specific course requirement. No other changes will be

made to this course.

Faculty of Engineering Department of Systems Design Engineering

SYDE 684

Materials Biocompatibility

Materials Biocompatibility

The course covers fundamental topics of biocompatibility of materials in medicine (polymers, ceramics, metals, composites, bioengineered materials). Fundamental principles of materials science (bonding, atomic/
molecular structure) as well as interfacial engineering of materials will be reviewed. Materials response to biological systems such as corrosion, degradation, leaching and fracture will be studied in the context of
speci�c biomedical applications. The host response to materials (immune, in�ammatory response and coagulation) will also be treated. Speci�c examples of material interactions with biological systems such as
bone, blood, skin and the eye will be studied.

0.50

Lecture Lecture

Numerical Grading Basis

Fall 2025
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A 4-year Honours Bachelor’s degree in engineering. For applicants whose previous degree was completed in Canada, a 75% overall standing in the last two years, or

equivalent (at the sole discretion of the University of Waterloo, in all cases), in a four-year Honour’s Bachelor's degree in engineering is the minimum requirement for

admission to a Master's program.

Due to the variable nature of international credentials, for applicants whose previous degree was completed outside of Canada, a 75% overall standing in a four-year Honours

Bachelor's degree in engineering or equivalent is the minimum requirement for admission.

Applicants who do not hold a Honours Bachelor’s degree in engineering must justify their suitability by demonstrating formal or informal training in engineering through the

supplementary information form (SIF), their resume/CV, or other supporting material.

English language proficiency (ELP) (if applicable)

Résumé

Supplementary information form

Transcript(s)

Number of references: 2

Type of references: a minimum of 1 academic reference. Applicants who complete their degree five or more years before the application date may submit 2 professional

references.

Students must complete the course requirements listed below in addition to the Graduate Academic Integrity Module (Graduate AIM).

Admission Requirements: Minimum Requirements 

Admission Requirements: Application materials

Admission Requirements: References

Requirements Information

Graduate Degree Requirements 
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No Rules

Proposed

Students must complete the following 2 core Systems Design Engineering graduate courses:

SYDE 600 Systems Theory, Models, Research & Design

1 of:

SYDE 660A Systems Design Graduate Workshop 1 - AI and Machine Learning,

SYDE 660B Systems Design Graduate Workshop 1 - Biomedical Systems,

SYDE 660C Systems Design Graduate Workshop 1 - Human Factors,

SYDE 660D Systems Design Graduate Workshop 1 - Mechatronic & Physical Systems,

SYDE 660E Systems Design Graduate Workshop 1 - Vision, Image & Signal Processing, or

SYDE 660 Systems Design Graduate Workshop 1

In addition to the 2 core courses, students must complete 6 Engineering graduate courses (0.50 unit weight per course) counting towards degree credit from the University

of Waterloo satisfying the following criteria:

At least 2 Systems Design Engineering courses at the 500, 600 or 700 level.

At most 2 courses at the 500 level.

At most 2 graduate courses may be taken from the Faculty of Mathematics.

Students in the MEng in Systems Design Engineering program may also choose to pursue one of the following five Graduate Specializations:

1. Artificial Intelligence and Machine Learning

2. Biomedical Systems

3. Human Factors

4. Mechatronics and Physical Systems

5. Vision, Image and Signal Processing

A Graduate Specialization is a University credential that is recognized on the student’s transcript but not on the diploma and is intended to reflect that a student has

successfully completed a set of courses that together provide an in-depth study in the area of the Graduate Specialization. A student will only obtain the Graduate

Specialization on their transcript if they have completed the requirements associated with the MEng degree and the requirements associated with the Graduate

Specialization.

All MEng Graduate Specializations in Systems Design Engineering consist of a set of 4 graduate (0.50 weight) level courses and this set is comprised of a mix of specified

and elective courses. Specified courses are those that are prescribed as part of the Graduate Specialization. Elective courses are those that are on a list of courses

designated as electives for a given Graduate Specialization. The requirements for each of the five Graduate Specializations are described below.

1. Graduate Specialization in Artificial Intelligence and Machine Learning

Students must satisfy the following:

3 Specified courses:

SYDE 522 Machine Intelligence or SYDE 552 Computational​​​​ Neurosciences

SYDE 660A Systems Design Graduate Workshop 1 – AI and Machine Learning

SYDE 675 Pattern Recognition

Elective courses (at least 1 course from the following list):

SYDE 662 Systems Design Graduate Workshop 2

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 673 Video Processing & Analytics

SYDE 674 3D Computer Vision & Imaging

SYDE 770 Topic 39 Selected Topics in Communication and Information Systems: Deployment of Deep Learning Models

2. Graduate Specialization in Biomedical Systems

Students must satisfy the following:

3 Specified courses:

SYDE 660B Systems Design Graduate Workshop 1 – Biomedical Systems

At least 2 from the following list:

SYDE 544 Biomed Measure & SIP

SYDE 684 Materials Biocompatability

SYDE 750 Topic 20 Topics in Systems Modelling: Modeling of​​​​​​​ Biomechanical Systems

SYDE 750 Topic 36 Topics in Systems Modelling: Assistive​​​​​​​ Tech and Rehab Eng

Elective courses (at least 1 from the following list or an additional course from the Specified course list)

SYDE 552 Computational Neurosciences​​​​​​​

SYDE 556 Simulating Neurobiological Systems

SYDE 652 Dynamics of Multibody Systems

SYDE 662 Systems Design Graduate Workshop 2

SYDE 677 Medical Imaging

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​ SYDE 544 is taken as a Specified course, then SYDE

552 and SYDE 556 cannot be taken to satisfy the Elective course requirement.

3. Graduate Specialization in Human Factors

Students must satisfy the following:

3 Specified courses:

SYDE 660C Systems Design Graduate Workshop 1 – Human Factors

At least 2 from the following list:

SYDE 542 Interface Design or SYDE 543 Cognitive Ergonomics

SYDE 642 Cognitive Engineering Methods

SYDE 644 Human Factors Testing

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 533 Conflict Resolution

SYDE 662 Systems Design Graduate Workshop 2

Coursework Option: Course Requirements

Coursework Option: Course Requirements
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SYDE 740 Advanced Cognitive Ergonomics

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 542 or SYDE 543 is taken as a Specified course,

then SYDE 533 cannot be taken to satisfy the Elective course requirement.

4. Graduate Specialization in Mechatronic and Physical Systems

Students must satisfy the following:

3 Specified courses:

SYDE 660D Systems Design Graduate Workshop 1 - Mechatronic & Physical Systems

At least 2 from the following list:

SYDE 553 Advanced Dynamics

SYDE 652 Dynamics of Multibody Systems

SYDE 655 Optimal Control

SYDE 682 Advanced MEMS, Physics, Design & Fabrication

SYDE 683 Modelling, Simulation & Design of MEMS​​​​​​​

SYDE 750 Modelling Continuum Systems

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 531 Design Opt. under Probabilistic Uncertainty

SYDE 631 Time Series Modelling

SYDE 661 Model-based robust design

SYDE 662 Systems Design Graduate Workshop 2

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 553 is taken as a Specified course, then SYDE

531 cannot be taken to satisfy the Elective course requirement.

5. Graduate Specialization in Vision, Image and Signal Processing

Students must satisfy the following:

3 Specified courses:

SYDE 660E Systems Design Graduate Workshop 1 - Vision, Image & Signal Processing

At least 2 from the following list:

SYDE 575 Image Processing

SYDE 671 Advanced Image Processing

SYDE 677 Medical Imaging

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 544 Biomed Measure & SIP

SYDE 633 Remote Sensing Systems

SYDE 662 Systems Design Graduate Workshop 2

SYDE 672 Statistical Image Processing

SYDE 673 Video Processing & Analytics​​​​​​​

SYDE 674 3D Computer Vision & Imaging

SYDE 675 Pattern Recognition

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 575 is taken as a specified course, then SYDE

544 cannot be taken to satisfy the Elective course requirement.

All course selections are arranged by the student.

Note: these requirements are in addition to satisfactory completion of any transitional courses that may be specified at the time of admission.

Existing

Students must complete the following 2 core Systems Design Engineering graduate courses:

SYDE 600 Systems Theory, Models, Research & Design

1 of:

SYDE 660A Systems Design Graduate Workshop 1 - AI and Machine Learning,

SYDE 660B Systems Design Graduate Workshop 1 - Biomedical Systems,

SYDE 660C Systems Design Graduate Workshop 1 - Human Factors,

SYDE 660D Systems Design Graduate Workshop 1 - Mechatronic & Physical Systems,

SYDE 660E Systems Design Graduate Workshop 1 - Vision, Image & Signal Processing, or

SYDE 660 Systems Design Graduate Workshop 1

In addition to the 2 core courses, students must complete 6 Engineering graduate courses (0.50 unit weight per course) counting towards degree credit from the University

of Waterloo satisfying the following criteria:

At least 2 Systems Design Engineering courses at the 500, 600 or 700 level.

At most 2 courses at the 500 level.

Students in the MEng in Systems Design Engineering program may also choose to pursue one of the following five Graduate Specializations:

1. Artificial Intelligence and Machine Learning

2. Biomedical Systems

3. Human Factors

4. Mechatronics and Physical Systems

5. Vision, Image and Signal Processing

A Graduate Specialization is a University credential that is recognized on the student’s transcript but not on the diploma and is intended to reflect that a student has

successfully completed a set of courses that together provide an in-depth study in the area of the Graduate Specialization. A student will only obtain the Graduate

Specialization on their transcript if they have completed the requirements associated with the MEng degree and the requirements associated with the Graduate

Specialization.

All MEng Graduate Specializations in Systems Design Engineering consist of a set of 4 graduate (0.50 weight) level courses and this set is comprised of a mix of specified

and elective courses. Specified courses are those that are prescribed as part of the Graduate Specialization. Elective courses are those that are on a list of courses

designated as electives for a given Graduate Specialization. The requirements for each of the five Graduate Specializations are described below.

1. Graduate Specialization in Artificial Intelligence and Machine Learning

Students must satisfy the following:

3 Specified courses:

SYDE 522 Machine Intelligence or SYDE 552 Computational​​​​ Neurosciences

Coursework Option: Course Requirements
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SYDE 660A Systems Design Graduate Workshop 1 – AI and Machine Learning

SYDE 675 Pattern Recognition

Elective courses (at least 1 course from the following list):

SYDE 662 Systems Design Graduate Workshop 2

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 673 Video Processing & Analytics

SYDE 674 3D Computer Vision & Imaging

2. Graduate Specialization in Biomedical Systems

Students must satisfy the following:

3 Specified courses:

SYDE 660B Systems Design Graduate Workshop 1 – Biomedical Systems

At least 2 from the following list:

SYDE 544 Biomed Measure & SIP

SYDE 684 Materials Biocompatability

SYDE 750 Topic 20 Topics in Systems Modelling: Modeling of​​​​​​​ Biomechanical Systems

SYDE 750 Topic 36 Topics in Systems Modelling: Assistive​​​​​​​ Tech and Rehab Eng

Elective courses (at least 1 from the following list or an additional course from the Specified course list)

SYDE 552 Computational Neurosciences​​​​​​​

SYDE 556 Simulating Neurobiological Systems

SYDE 652 Dynamics of Multibody Systems

SYDE 662 Systems Design Graduate Workshop 2

SYDE 677 Medical Imaging

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​ SYDE 544 is taken as a Specified course, then SYDE

552 and SYDE 556 cannot be taken to satisfy the Elective course requirement.

3. Graduate Specialization in Human Factors

Students must satisfy the following:

3 Specified courses:

SYDE 660C Systems Design Graduate Workshop 1 – Human Factors

At least 2 from the following list:

SYDE 542 Interface Design or SYDE 543 Cognitive Ergonomics

SYDE 642 Cognitive Engineering Methods

SYDE 644 Human Factors Testing

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 533 Conflict Resolution

SYDE 662 Systems Design Graduate Workshop 2

SYDE 740 Advanced Cognitive Ergonomics

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 542 or SYDE 543 is taken as a Specified course,

then SYDE 533 cannot be taken to satisfy the Elective course requirement.

4. Graduate Specialization in Mechatronic and Physical Systems

Students must satisfy the following:

3 Specified courses:

SYDE 660D Systems Design Graduate Workshop 1 - Mechatronic & Physical Systems

At least 2 from the following list:

SYDE 553 Advanced Dynamics

SYDE 652 Dynamics of Multibody Systems

SYDE 655 Optimal Control

SYDE 682 Advanced MEMS, Physics, Design & Fabrication

SYDE 683 Modelling, Simulation & Design of MEMS​​​​​​​

SYDE 750 Modelling Continuum Systems

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 531 Design Opt. under Probabilistic Uncertainty

SYDE 631 Time Series Modelling

SYDE 661 Model-based robust design

SYDE 662 Systems Design Graduate Workshop 2

Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 553 is taken as a Specified course, then SYDE

531 cannot be taken to satisfy the Elective course requirement.

5. Graduate Specialization in Vision, Image and Signal Processing

Students must satisfy the following:

3 Specified courses:

SYDE 660E Systems Design Graduate Workshop 1 - Vision, Image & Signal Processing

At least 2 from the following list:

SYDE 575 Image Processing

SYDE 671 Advanced Image Processing

SYDE 677 Medical Imaging

Elective courses (at least 1 from the following list or an additional course from the Specified course list):

SYDE 544 Biomed Measure & SIP

SYDE 633 Remote Sensing Systems

SYDE 662 Systems Design Graduate Workshop 2

SYDE 672 Statistical Image Processing

SYDE 673 Video Processing & Analytics​​​​​​​

SYDE 674 3D Computer Vision & Imaging

SYDE 675 Pattern Recognition
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Note that only one 500 level course may be used to satisfy the requirements of a Graduate Specialization. Therefore, if​​​​​​​ SYDE 575 is taken as a specified course, then SYDE

544 cannot be taken to satisfy the Elective course requirement.

All course selections are arranged by the student.

Note: these requirements are in addition to satisfactory completion of any transitional courses that may be specified at the time of admission.

Systems Design Engineering website

Master of Engineering (MEng) in Systems Design Engineering future students program page

Committee approvals Faculty of Engineering --

PREREQUISITES

 BE 605 - Project Management View Courses 

 BE 603 - Operations and Supply Chain Management View Courses 

 BE 602 - Data Analysis and Management View Courses 

 BE 606 - Entrepreneurship and Innovation View Courses 

 BE 601 - Introduction to Financial and Managerial Accounting View Courses 

 BE 604 - Marketing Management View Courses 

 BE 600 - Management and Leadership View Courses 

 BE 610 - Special Topics in Business and Entrepreneurship View Courses 

 SYDE 600 - Systems Theory, Models, Research & Design View Courses 
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Workflow Path  Faculty/AFIW Path(s) for Workflow  Senate Workflow

Dependencies

Dependent Courses and Programs/Plans

Admin Only - Proposal

Impact Changes

Senate Council Meeting Date Senate Meeting Date

Admin Only

Include in Calendar End Date Calendar Activation Date

CM Program Code

Status (Admin Override)
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Graduate Plan Code Study Options

Special Notice
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Active

expand 

In Progress

SGRC, Senate Graduate and Research Council (SGRC)

Waiting for Approval | Approval Delegate(s)

Mike Grivicic

Tim Weber-Kraljevski

Diana Goncalves

Melanie Figueiredo

Ashley Day

Graduate Course Requirements

Effective Term and Year

Admin Notes

Graduate

Proposed

Fall 2025

Existing

Spring 2025

Change 02/28/2025

Minor Modification

Yes

Currently there are no registered students in the program. However, should students register in the program for spring 2025, they will also be able to follow the new program

regulations that take effect in fall 2025.

No

PhD in Biomedical Engineering
Doctor of Philosophy (PhD) in Biomedical Engineering
Under Review | Fall 2025

Proposal Information

Status Workflow Status

Changes

Effective Date and Career

Career Important!

Effective Term and Year 

Effective Term and Year 

Proposal Details

Proposal Type  Academic Unit Approval

Quality Assurance Designation 

Is there an impact to existing students? 

Impact on Existing Students 

Is the credential name changing?
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Not Applicable

No

1) Revise course requirements for all PhD students (with a Master’s degree) to be required to take 4 courses: There are master’s degrees that can be considered equivalent to a

Biomedical Engineering master’s degree. The master’s degree a student has should also be dependent on the research they will be conducting as a PhD student. Also, the core

course PhD students will be required to take provides in depth knowledge for these students to be successful in their program. Therefore, we want all PhD students (with a

Master’s degree) to be required to take 4 courses. Currently, students with a biomedical engineering master’s degree are required to take 4 courses and every other student with

another master’s degree is required to take 6 courses. For students who need to take more courses (which will be decided by the student’s supervisor(s) and director), we are

requesting to add wording that some students may be required to take additional courses depending on their background.

2) Remove wording that one course shall be taken from outside the Faculty of Engineering: We are also requesting to remove wording that states “one course shall be taken from

outside the Faculty of Engineering”. This is not necessary as the calendar already states that courses are to be approved by the supervisor(s) which ensures appropriate course

selection for students.

3) Add BME 611, BME 641, and BME 651 to field-specific course requirements list: We are also requesting to add three courses to the field-specific course requirement. These

courses directly relate to one of our five fields, and therefore students who take these courses should have them count towards their field-specific course requirement.

Faculty of Engineering Dean of Engineering Office

Biomedical Engineering Faculty of Engineering

Doctor of Philosophy (PhD) in Biomedical Engineering

PhD Not applicable

Fall

Winter

Spring

On-campus

Students are required to complete the program in accordance with the University program time limits.

Full-time

Biomaterials, Tissue Engineering, and Drug Delivery

Biomechanics and Rehabilitation

Biomedical Signals and Devices

Biomedical Imaging Technology

Biomedical Informatics

Graduate Co-operative Requirements

Change to Learning Outcomes

Rationale and Background for Change(s) 

Consultations (Departmental) 

Supporting Documentation

General Program/Plan Information

Faculty  Academic Unit 

Graduate Field of Study Faculty 

Program/Plan Name 

Graduate Credential Type Accelerated Program

Program Types Admit Term(s)

Delivery Mode Delivery Mode Information

Length of Program

Registration Option(s) Registration Options Information

Graduate Research Fields

Graduate Specializations

Additional Program Information
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PhD (regular entry) applicants who completed a research thesis-based master’s degree (or equivalent) in engineering, applied science, or science from a recognized

institution with at least an overall 80% average and documented evidence of potential to excel in PhD studies and research.

PhD (direct from Honours Biomedical Engineering (BME) undergraduate entry) applicants require a minimum overall average of 80% in a BME program at the undergraduate

level and clear evidence of excellent potential to excel in PhD studies and research. Substantial research experience is expected.

Applicants who are deemed by the graduate coordinator, BME graduate program director, Admissions Committee or intended advisor to have an inadequate depth of

technical BME background may be directed to take additional foundational courses, to be specified at the time of admission.

English language proficiency (ELP) (if applicable)

Résumé

Supplementary information form

Transcript(s)

Number of references: 3

Type of references: 2 from academic sources that are able to comment upon academic preparation and research ability.

Students must complete the course and milestone requirements listed below in addition to the Graduate Academic Integrity Module (Graduate AIM).

Admissions

Admission Requirements: Minimum Requirements 

Admission Requirements: Application materials

Admission Requirements: References

Requirements Information

Graduate Degree Requirements 
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No Rules

Proposed

Students are required to successfully complete 4 graduate-level courses (with unit weights of 0.50 each), including 1 core biomedical engineering course (BME 601, BME

602, or BME 603), 1 field-specific course from the list below, and 2 elective courses.

The field specific course and the chosen electives must be approved by the supervisor(s).

All courses must be completed by the end of term 4.

Further courses may be required by the supervisor(s) in consultation with the Director of Biomedical Engineering Graduate Programs depending on the student's

educational background.

Students who have completed the MASc program in BME at Waterloo may apply and continue to the doctoral program. In this situation, students will have already

completed the core course requirements (one of BME 601, BME 602, or BME 603), a field-specific course and two electives as part of their master’s degree

requirements. To satisfy the PhD program requirements, these students must complete a total of four courses including a) one core course requirement (one of

BME 601, BME 602 or BME 603 that was not completed as part of the MASc in BME program); b) two additional electives; c) an additional field-specific course if

they have switched fields between MASc and PhD.

Students admitted directly to the PhD program who possess an honour’s undergraduate degree in biomedical engineering are required to complete a minimum of 7

courses (with 0.50 credits each), including 2 core BME courses (BME 601, BME 602, BME 603), 1 field-specific course from the list below, and 4 elective courses.

The field specific course and the chosen electives must be approved by the supervisor(s).

All courses must be completed by the end of term 5.

Student must select their field-specific course(s) from the following list:

Biomaterials, Tissue Engineering and Drug Delivery

BIOL 636 Advanced Immunology

BME 611 Materials Biocompatibility

CHE 601 Theory and Application of Transport Phenomena

CHE 602 Chemical Reactor Analysis

CHE 612 Interfacial Phenomena

CHE 620 Applied Engineering Mathematics

CHE 640 Principles of Polymer Science

CHE 660 Principles of Biochemical Engineering

CHE 663 Bioseparations

CHE 760 Special Topics in Biochemical Engineering

ECE 601 Foundations of Biology in Engineering

KIN 657 Human Neuroanatomy

PHARM 609 Advanced Pharmacokinetics

PHARM 610 Topics in Drug Development

PHARM 617 Formulations

SYDE 684 Materials Biocompatibility

Biomechanics and Rehabilitation

AMATH 663 Fluid Mechanics

BME 550 Sports Engineering

BME 551 Biomechanics of Human Movement

BME 588 Special Topics in Biomechanics Topic 1: Mechanics of Biomaterials and Tissues

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 602 Respiratory and Cardiovascular Physiology

KIN 603 Cardiac and Vascular Smooth Muscle Physiology

KIN 611 Biomechanics of Human Motion

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

KIN 620 Ergonomic Aspects of Occupational Musculoskeletal Injuries

ME 621 Applied Finite Element Methods

ME 662 Advanced Fluid Mechanics

ME 663 Computational Fluid Dynamics

ME 720 Special Topics in Solid Mechanics Topic 5: Impact Biomechanics

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 780 Special Topics in Mechatronics Topic 37: Human Movement Neuromechanics

PHYS 752 Molecular Biophysics

SYDE 644 Human Factors Testing

Biomedical Signals and Devices

ECE 730 Special Topics in Solid State Devices Topic 34: Biosensing – Fundamentals and Applications

ECE 770 Special Topics in Antenna and Microwave Theory Topic 4: Computational Methods for Engineering Electromagnetics

KIN 653 Human Neuroscience Theory

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 739 Manufacturing Processes Topics Topic 3: Materials for Nano & Microelectromechanical Systems

ME 739 Manufacturing Processes Topics Topic 15: Additive Manufacturing Design

ME 765 Special Topics in Fluid Mechanics Topic 22: Microfluidic and MEMS Systems and Applications

ME 780 Special Topics in Mechatronics Topic 32: Neural and Rehabilitation Engineering

NANO 604 Nanomechanics and Molecular Dynamics Simulations

Graduate Course Requirements

Graduate Course Requirements
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SYDE 750 Topics in Systems Modelling Topic 38: Social Robotics

Biomedical Imaging Technology

BME 641 Medical Imaging

ECE 607 Fundamentals of Ultrasonics

ECE 613 Image Processing and Visual Communication

ECE 675 Radiation & Propagation of Electromagnetic Fields

ME 720 Special Topics in Solid Mechanics Topic 20: Acoustics

PHYS 751 Clinical Applications of Physics in Medicine

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 675 Pattern Recognition

SYDE 677 Medical Imaging

SYDE 780 Selected Topics in Engineering Sciences Topic 13: Biomedical Optics

Biomedical Informatics

AMATH 882 Mathematical Cell Biology

BIOL 614 Applied Bioinformatics and Genomics

BME 651 Big Data Analysis: Health and Biomedical Engineering

HLTH 612 Data Structures and Standards in Health Informatics

HLTH 615 Requirements Specification and Analysis in Health Systems

HLTH 616 Decision Making and Systems Thinking in Health Informatics

HLTH 719 Advanced Research Methods in Health Data Science

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

BME and health electives (general electives that include topics in more than one research fields)

ECE 603 Statistical Signal Processing

ECE 608 Quantitative Methods in Biomedical Engineering

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 606 Molecular Basis of Disease

KIN 607 Integrative Energy Metabolism in Health and Disease

KIN 608 Introduction to Genetics for the Biosciences

KIN 612 Instrumentation and Signal Processing in Biophysical Research

KIN 646 Physiological and Biochemical Analysis of Nutrition and Health

KIN 653 Human Neuroscience Theory

KIN 654 Instrumentation in Neuroscience Research

SYDE 642 Cognitive Engineering Methods

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 37/32: Biology and Computation

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 39/33: Embodied Intelligence

In every case, a graduate course program is established by the supervisor(s) in consultation with the student and is subject to the approval of the Director of the

BME Graduate Program. Candidates may also be required to take additional courses as a result of a comprehensive examination. Students pursuing one of the

program’s Graduate Research Fields should inform their supervisor(s) of their chosen field(s) to ensure appropriate course selection.

The Faculty of Engineering requires that no more than one-half of the courses used for credit towards a graduate degree may be taught by the candidate’s

supervisor(s). In the case of co-supervision in small research groups, it may be necessary to relax this rule, but the student’s file must contain a statement of

formal approval from the BME graduate program director and endorsement from the Associate Dean for Graduate Studies and Postdoctoral Affairs in the Faculty

of Engineering.

Existing

Students possessing a recent master’s degree in biomedical engineering are required to successfully complete 4 graduate-level courses (with unit weights of 0.50 each),

including 1 core biomedical engineering course (BME 601, BME 602, or BME 603), 1 field-specific course from the list below, and 2 elective courses.

The field specific course and the chosen electives must be approved by the supervisor(s).

One course shall be taken from outside the Faculty of Engineering.

All courses must be completed by the end of term 4.

Students who have completed the MASc program in BME at Waterloo may apply and continue to the doctoral program. In this situation, students will have already

completed the core course requirements (one of BME 601, BME 602, or BME 603), a field-specific course and two electives as part of their master’s degree

requirements. To satisfy the PhD program requirements, these students must complete a total of four courses including a) one core course requirement (one of

BME 601, BME 602 or BME 603 that was not completed as part of the MASc in BME program); b) two additional electives; c) an additional field-specific course if

they have switched fields between MASc and PhD.

Students admitted to the PhD program who possess a master’s degree in a discipline outside of biomedical engineering (or equivalent) are required to successfully

complete a minimum of 6 graduate-level courses (with a credit weight of 0.50 each) including 1 core biomedical engineering course (BME 601, BME 602, or BME 603), 1

field-specific course from the list below, and 4 elective courses.

The field specific course and the chosen electives must be approved by the supervisor(s).

One course shall be taken from outside the Faculty of Engineering.

All courses must be completed by the end of term 5.

Students admitted directly to the PhD program who possess an honour’s undergraduate degree in biomedical engineering are required to complete a minimum of 7

courses (with 0.50 credits each), including 2 core BME courses (BME 601, BME 602, BME 603), 1 field-specific course from the list below, and 4 elective courses.

The field specific course and the chosen electives must be approved by the supervisor(s).

One course shall be taken from outside the Faculty of Engineering.

Graduate Course Requirements
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All courses must be completed by the end of term 5.

Student must select their field-specific course(s) from the following list:

Biomaterials, Tissue Engineering and Drug Delivery

BIOL 636 Advanced Immunology

CHE 601 Theory and Application of Transport Phenomena

CHE 602 Chemical Reactor Analysis

CHE 612 Interfacial Phenomena

CHE 620 Applied Engineering Mathematics

CHE 640 Principles of Polymer Science

CHE 660 Principles of Biochemical Engineering

CHE 663 Bioseparations

CHE 760 Special Topics in Biochemical Engineering

ECE 601 Foundations of Biology in Engineering

KIN 657 Human Neuroanatomy

PHARM 609 Advanced Pharmacokinetics

PHARM 610 Topics in Drug Development

PHARM 617 Formulations

SYDE 684 Materials Biocompatibility

Biomechanics and Rehabilitation

AMATH 663 Fluid Mechanics

BME 550 Sports Engineering

BME 551 Biomechanics of Human Movement

BME 588 Special Topics in Biomechanics Topic 1: Mechanics of Biomaterials and Tissues

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 602 Respiratory and Cardiovascular Physiology

KIN 603 Cardiac and Vascular Smooth Muscle Physiology

KIN 611 Biomechanics of Human Motion

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

KIN 620 Ergonomic Aspects of Occupational Musculoskeletal Injuries

ME 621 Applied Finite Element Methods

ME 662 Advanced Fluid Mechanics

ME 663 Computational Fluid Dynamics

ME 720 Special Topics in Solid Mechanics Topic 5: Impact Biomechanics

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 780 Special Topics in Mechatronics Topic 37: Human Movement Neuromechanics

PHYS 752 Molecular Biophysics

SYDE 644 Human Factors Testing

Biomedical Signals and Devices

ECE 730 Special Topics in Solid State Devices Topic 34: Biosensing – Fundamentals and Applications

ECE 770 Special Topics in Antenna and Microwave Theory Topic 4: Computational Methods for Engineering Electromagnetics

KIN 653 Human Neuroscience Theory

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 739 Manufacturing Processes Topics Topic 3: Materials for Nano & Microelectromechanical Systems

ME 739 Manufacturing Processes Topics Topic 15: Additive Manufacturing Design

ME 765 Special Topics in Fluid Mechanics Topic 22: Microfluidic and MEMS Systems and Applications

ME 780 Special Topics in Mechatronics Topic 32: Neural and Rehabilitation Engineering

NANO 604 Nanomechanics and Molecular Dynamics Simulations

SYDE 750 Topics in Systems Modelling Topic 38: Social Robotics

Biomedical Imaging Technology

ECE 607 Fundamentals of Ultrasonics

ECE 613 Image Processing and Visual Communication

ECE 675 Radiation & Propagation of Electromagnetic Fields

ME 720 Special Topics in Solid Mechanics Topic 20: Acoustics

PHYS 751 Clinical Applications of Physics in Medicine

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 675 Pattern Recognition

SYDE 677 Medical Imaging

SYDE 780 Selected Topics in Engineering Sciences Topic 13: Biomedical Optics

Biomedical Informatics

AMATH 882 Mathematical Cell Biology

BIOL 614 Applied Bioinformatics and Genomics

HLTH 612 Data Structures and Standards in Health Informatics

HLTH 615 Requirements Specification and Analysis in Health Systems

HLTH 616 Decision Making and Systems Thinking in Health Informatics

HLTH 719 Advanced Research Methods in Health Data Science
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KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

BME and health electives (general electives that include topics in more than one research fields)

ECE 603 Statistical Signal Processing

ECE 608 Quantitative Methods in Biomedical Engineering

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 606 Molecular Basis of Disease

KIN 607 Integrative Energy Metabolism in Health and Disease

KIN 608 Introduction to Genetics for the Biosciences

KIN 612 Instrumentation and Signal Processing in Biophysical Research

KIN 646 Physiological and Biochemical Analysis of Nutrition and Health

KIN 653 Human Neuroscience Theory

KIN 654 Instrumentation in Neuroscience Research

SYDE 642 Cognitive Engineering Methods

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 37/32: Biology and Computation

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 39/33: Embodied Intelligence

In every case, a graduate course program is established by the supervisor(s) in consultation with the student and is subject to the approval of the Director of the

BME Graduate Program. Candidates may also be required to take additional courses as a result of a comprehensive examination. Students pursuing one of the

program’s Graduate Research Fields should inform their supervisor(s) of their chosen field(s) to ensure appropriate course selection.

The Faculty of Engineering requires that no more than one-half of the courses used for credit towards a graduate degree may be taught by the candidate’s

supervisor(s). In the case of co-supervision in small research groups, it may be necessary to relax this rule, but the student’s file must contain a statement of

formal approval from the BME graduate program director and endorsement from the Associate Dean for Graduate Studies and Postdoctoral Affairs in the Faculty

of Engineering.

Professional Attributes and Competence Enhancement (PACE) Module

The PACE module milestone includes the following three components: Seminar series, PACE days, and Annual BME research day. The requirements for the three components

are outlined below:

Seminar series including presenting a research seminar:

Biweekly seminar series with students and internal and external BME speakers (1.5-hour duration). Guest speakers will also be invited to speak at the seminar series.

The topics may be related to BME research, academic integrity, or professional development.

Each student must attend a minimum of five seminars per term, except for their final term. It is the student’s responsibility to submit their “Seminar Attendance

Certificates” attached to their term activity report. BME records should show that the number of seminars a student has attended is at least four times the number of

terms the student has been enrolled as a full-time student in the program.

Each student will be required to present a research seminar by the end of their final term and as part of the PACE module milestones. BME will contact seminar

candidates with scheduling information after they have passed their comprehensive exam (Parts I and II).

PACE days:

Students are required to attend and participate in 2 PACE days at the beginning of terms 1, 2, 3, 4 and 5. PACE days are dedicated to students’ professional

development and the topics vary each term.

Annual BME Research Day – once per year

Students are required to attend and present at the Annual BME Research Day. The annual event gives students an opportunity to showcase their progress and

research findings while building community among BME graduate students. Students are required to submit an abstract and give either an oral or poster presentation.

PhD Comprehensive Examination I and Comprehensive Examination II

Students are required to meet the University-level PhD Comprehensive Examination minimum requirements outlined in the “Minimum requirements for the PhD degree”

section of the Graduate Studies Academic Calendar (GSAC), with certain noted differences that are specific to the Faculty of Engineering Comprehensive Examination

minimum requirements:

Comprehensive examination purpose: Consistent with University-level minimum requirements.

Timing: Students must follow the Faculty of Engineering completion timelines.

Committee: Students must follow the Faculty of Engineering committee composition guidelines which differ from the University-level minimum requirements in both

number of committee members and committee makeup.

Who Chairs an examination: Students must follow the Faculty of Engineering Chair guidelines whereby the Chair is normally selected from outside of the student’s

home department.

Format / Content: Consistent with University-level minimum requirements but with additional information provided in the Faculty of Engineering Comprehensive

Examination minimum requirements.

Academic integrity: Consistent with University-level minimum requirements.

In addition to the University-level and Faculty-level PhD Comprehensive Examination minimum requirements, PhD students in the Biomedical Engineering graduate program

are also required to meet the following requirements:

Students must successfully complete (pass) the Comprehensive Background Examination (Comprehensive Exam I (Background)) and the Comprehensive Proposal

Examination (Comprehensive Exam II (Proposal) which are conducted by the Department for each candidate.

The first exam, the Comprehensive Background Examination, will be held before the end of the third term (fourth term if transferring from an incomplete MASc). The

main objective of this examination is to satisfy the Department that the candidate has a broad knowledge of their field and a thorough technical background to pursue

their research; the candidate will be questioned on their background preparation.

The second exam, the Comprehensive Proposal Examination, will be held no later than the student’s sixth term and only after the Background Comprehensive

Examination has been successfully completed. The main objective of this examination is to examine and approve the written thesis proposal.

The result of these examinations is the identification of an Advisory Committee which has examined and approved the candidate's background and thesis proposal

and is willing to assist the supervisor with the subsequent research program.

Students who do not complete either Comprehensive Examination by the stated deadline, or fail either exam on their second attempt, will be required to withdraw

from the program.

It is the supervisor’s responsibility to assemble the advisory committee.

Milestone Requirements
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PhD Thesis

Students may choose to pursue one (1) of the following Graduate Research Fields:

Biomaterials, Tissue Engineering, and Drug Delivery

Biomechanics and Rehabilitation

Biomedical Signals and Devices

Biomedical Imaging Technology

Biomedical Informatics

Candidates are expected to attend annual meetings with their Advisory Committee and complete term reports to provide updates on their progress.

A Graduate Research Field is a university credential that is recognized on the student’s transcript and is intended to reflect that a student has successfully completed

research concentrated in the area of the Graduate Research Field. The BME graduate program, represented by the student’s supervisor and examining committee, must

assess whether a student’s completed research warrants the field designation at the time of degree completion.

Candidates are expected to maintain continuous registration until the thesis is submitted to Graduate Studies and Postdoctoral Affairs. Under exceptional circumstances,

inactive terms or a leave of absence may be requested for a prior specified period with program approval. The role of a supervisor is to assist a candidate in establishing a

research problem with an appropriate scope, to suggest alternative general approaches to the solution of a problem and to provide general advice on the structure and

content of a thesis. It is imperative that the engineering code of ethics be strictly observed in the supervisor-candidate relationship.

The PhD degree in the Faculty of Engineering is awarded to a candidate who has successfully completed a program of advanced study and conducted original research. The

program of research and its findings must be presented in the form of a thesis and submitted to the University for public examination prior to its oral defense.

The writer of a thesis must demonstrate a critical awareness and understanding of the literature in the research field, exhibit a capability of defining original and useful

research problems and a capability of independent thought in solving a research problem. An ability to communicate research results verbally and in writing must be shown.

The University of Waterloo allows students to submit theses in English or in French, the latter being governed by certain important constraints. The principles governing the

submission of theses in French are specified in the Graduate Studies Academic Calendar. The oral examination of a thesis will assess the ability of a candidate to

communicate orally the results of the research and to defend the contents of the thesis.

Originality in a thesis may be reflected in a number of ways. A candidate may have posed and solved an important new problem or have formulated an existing problem in a

novel and useful way. A candidate may offer new and significant insights into problems examined previously by other researchers. Replications of previous investigations

may be acceptable if, and only if, they incorporate [significantly new] elements in the design or execution of an experiment.

Objective criteria describing what is meant by a significant contribution to knowledge are difficult to specify. One way of gauging a candidate's contribution is to consider the

extent to which parts of the thesis might be published in peer-reviewed technical journals with an international stature or as a monograph by an acceptable publisher. The

ultimate test of the acceptability of a thesis is the ability of a candidate to satisfy, through an oral examination, to a university-appointed committee of research specialists in

the general field of study, that a significant research contribution has been made and communicated adequately.

Committee approvals Faculty of Engineering --

There are no dependencies

Graduate No Date Chosen 04/29/2025

PhD in Biomedical Engineering

Active

Proposed

Notes 

Workflow Information

Workflow Path  Faculty/AFIW Path(s) for Workflow  Senate Workflow

Dependencies

Dependent Courses and Programs/Plans

Admin Only - Proposal

Impact Changes

Senate Council Meeting Date Senate Meeting Date

Admin Only

Include in Calendar End Date Calendar Activation Date

CM Program Code

Status (Admin Override)

Description

Admin Notes

5/29/25, 2:16 PM Kuali CM | Programs View - Doctor of Philosophy (PhD) in Biomedical Engineering

https://uwaterloocm.kuali.co/cm/#/programs/print/681a2dcc878f91c2d9ae3c20 8/9
Page 259 of 357 



Existing

Editorial update to remove the "Special notice" since the program has been approved by the Ministry of Colleges and Universities.

BMED Thesis

Admin Notes

Graduate Plan Code Study Options

Special Notice
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Active

expand 

In Progress

SGRC, Senate Graduate and Research Council (SGRC)

Waiting for Approval | Approval Delegate(s)

Mike Grivicic

Tim Weber-Kraljevski

Diana Goncalves

Melanie Figueiredo

Ashley Day

Thesis Option: Course Requirements

Effective Term and Year

Admin Notes

Graduate

Proposed

Fall 2025

Existing

Spring 2025

Change 02/28/2025

Minor Modification

Yes

Currently there are no registered students in the program. However, should students register in the program for spring 2025, they will also be able to follow the new program

regulations that take effect in fall 2025.

No

MASc in Biomedical Engineering
Master of Applied Science (MASc) in Biomedical Engineering
Under Review | Fall 2025

Proposal Information

Status Workflow Status

Changes

Effective Date and Career

Career Important!

Effective Term and Year 

Effective Term and Year 

Proposal Details

Proposal Type  Academic Unit Approval

Quality Assurance Designation 

Is there an impact to existing students? 

Impact on Existing Students 

Is the credential name changing?
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Not Applicable

No

1) Remove wording that one course shall be taken from outside the Faculty of Engineering: We are requesting to remove wording that states “one course shall be taken from

outside the Faculty of Engineering”. This is not necessary as the calendar already states that courses are to be approved by the supervisor(s) which ensures appropriate course

selection for students.

2) Add BME 611, BME 641, and BME 651 to field-specific course requirements list: We are also requesting to add three courses to the field-specific course requirement. These

courses directly relate to one of our five fields, and therefore students who take these courses should have them count towards their field-specific course requirement.

Faculty of Engineering Dean of Engineering Office

Biomedical Engineering Faculty of Engineering

Master of Applied Science (MASc) in Biomedical Engineering

Master's Not applicable

Thesis

Fall

Winter

Spring

On-campus

Students are required to complete the program in accordance with the University program time limits.

Full-time

Biomaterials, Tissue Engineering, and Drug Delivery

Biomechanics and Rehabilitation

Biomedical Signals and Devices

Biomedical Imaging Technology

Biomedical Informatics

Graduate Co-operative Requirements

Change to Learning Outcomes

Rationale and Background for Change(s) 

Consultations (Departmental) 

Supporting Documentation

General Program/Plan Information

Faculty  Academic Unit 

Graduate Field of Study Faculty 

Program/Plan Name 

Graduate Credential Type Accelerated Program

Study Options (New)

Program Types Admit Term(s)

Delivery Mode Delivery Mode Information

Length of Program

Registration Option(s) Registration Options Information

Graduate Research Fields

Graduate Specializations

Additional Program Information

Admissions

5/29/25, 2:17 PM Kuali CM | Programs View - Master of Applied Science (MASc) in Biomedical Engineering

https://uwaterloocm.kuali.co/cm/#/programs/print/681a2640ca3b6007dd608829 2/7
Page 262 of 357 



MASc applicants must have completed a bachelor’s degree (or equivalent) in any field of engineering or a related science discipline at a recognized institution with a

minimum 80% overall average.

Applicants who are deemed by the graduate coordinator, Biomedical Engineering (BME) graduate program director, Admissions Committee or intended advisor to have an

inadequate depth of technical BME background may be directed to take additional foundational courses, to be specified at the time of admission.

English language proficiency (ELP) (if applicable)

Résumé

Supplementary information form

Transcript(s)

Number of references: 2

Type of references: Academic. Applicants who completed their degree five or more years before the application date may submit 1 academic and 1 professional reference.

Students must complete the course and milestone requirements listed below in addition to the Graduate Academic Integrity Module (Graduate AIM).

Admission Requirements: Minimum Requirements 

Admission Requirements: Application materials

Admission Requirements: References

Requirements Information

Graduate Degree Requirements 
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No Rules

Proposed

Students must complete the following 4 graduate level courses (0.50 unit weight per course) counting towards degree credit from the University of Waterloo:

1 of the following Biomedical Engineering core courses:

BME 601 Physiological Systems and Biomedical Design

BME 602 Foundations in Biomechanical Engineering

BME 603 Engineering Analysis of Living Cells

1 of the following field-specific courses:

Biomaterials, Tissue Engineering and Drug Delivery

BIOL 636 Advanced Immunology

BME 611 Materials Biocompatibility

CHE 601 Theory and Application of Transport Phenomena

CHE 602 Chemical Reactor Analysis

CHE 612 Interfacial Phenomena

CHE 620 Applied Engineering Mathematics

CHE 640 Principles of Polymer Science

CHE 660 Principles of Biochemical Engineering

CHE 663 Bioseparations

CHE 760 Special Topics in Biochemical Engineering

ECE 601 Foundations of Biology in Engineering

KIN 657 Human Neuroanatomy

PHARM 609 Advanced Pharmacokinetics

PHARM 610 Topics in Drug Development

PHARM 617 Formulations

SYDE 684 Materials Biocompatibility

Biomechanics and Rehabilitation

AMATH 663 Fluid Mechanics

BME 550 Sports Engineering

BME 551 Biomechanics of Human Movement

BME 588 Special Topics in Biomechanics Topic 1: Mechanics of Biomaterials and Tissues

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 602 Respiratory and Cardiovascular Physiology

KIN 603 Cardiac and Vascular Smooth Muscle Physiology

KIN 611 Biomechanics of Human Motion

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

KIN 620 Ergonomic Aspects of Occupational Musculoskeletal Injuries

ME 621 Applied Finite Element Methods

ME 662 Advanced Fluid Mechanics

ME 663 Computational Fluid Dynamics

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 720 Special Topics in Solid Mechanics Topic 5: Impact Biomechanics

ME 780 Special Topics in Mechatronics Topic 37: Human Movement Neuromechanics

PHYS 752 Molecular Biophysics

SYDE 644 Human Factors Testing

Biomedical Signals and Devices

ECE 730 Special Topics in Solid State Devices Topic 34: Biosensing – Fundamentals and Applications

ECE 770 Special Topics in Antenna and Microwave Theory Topic 4: Computational Methods for Engineering Electromagnetics

KIN 653 Human Neuroscience Theory

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 739 Manufacturing Processes Topics Topic 3: Materials for Nano & Microelectromechanical Systems

ME 739 Manufacturing Processes Topics Topic 15: Additive Manufacturing Design

ME 765 Special Topics in Fluid Mechanics Topic 22: Microfluidic and MEMS Systems and Applications

ME 780 Special Topics in Mechatronics Topic 32: Neural and Rehabilitation Engineering

NANO 604 Nanomechanics and Molecular Dynamics Simulations

SYDE 750 Topics in Systems Modelling Topic 38: Social Robotics

Biomedical Imaging Technology

BME 641 Medical Imaging

ECE 607 Fundamentals of Ultrasonics

ECE 613 Image Processing and Visual Communication

ECE 675 Radiation & Propagation of Electromagnetic Fields

ME 720 Special Topics in Solid Mechanics Topic 20: Acoustics

PHYS 751 Clinical Applications of Physics in Medicine

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 675 Pattern Recognition

SYDE 677 Medical Imaging

SYDE 780 Selected Topics in Engineering Sciences Topic 13: Biomedical Optics

Biomedical Informatics

AMATH 882 Mathematical Cell Biology

BIOL 614 Applied Bioinformatics and Genomics

BME 651 Big Data Analysis: Health and Biomedical Engineering

HLTH 612 Data Structures and Standards in Health Informatics

Thesis Option: Course Requirements

Thesis Option: Course Requirements
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HLTH 615 Requirements Specification and Analysis in Health Systems

HLTH 616 Decision Making and Systems Thinking in Health Informatics

HLTH 719 Advanced Research Methods in Health Data Science

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

BME and health electives (general electives that include topics in more than one research fields)

ECE 603 Statistical Signal Processing

ECE 608 Quantitative Methods in Biomedical Engineering

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 606 Molecular Basis of Disease

KIN 607 Integrative Energy Metabolism in Health and Disease

KIN 608 Introduction to Genetics for the Biosciences

KIN 612 Instrumentation and Signal Processing in Biophysical Research

KIN 646 Physiological and Biochemical Analysis of Nutrition and Health

KIN 653 Human Neuroscience Theory

KIN 654 Instrumentation in Neuroscience Research

SYDE 642 Cognitive Engineering Methods

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 37/32: Biology and Computation

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 39/33: Embodied Intelligence

2 elective courses

All courses must be completed by the end of term 4.

All course selections are arranged by the supervisor(s) in consultation with the student and are subject to the approval of the Director or Associate Director, BME graduate

program. Students pursuing one the program’s Graduate Research Fields, should inform their supervisor(s) of their chosen field(s) to ensure appropriate course selection.

Note: these requirements are in addition to satisfactory completion of any transitional courses that may be specified at the time of admission.

Note: The Faculty of Engineering requires that no more than one-half of the courses used for credit toward a graduate degree may be taught by a candidate’s supervisor(s).

In the case of co-supervision in small research groups, it may be necessary to relax this rule; however, the student’s file must contain a statement of formal approval from

the BME graduate program director and endorsement from the Associate Dean for Graduate Studies and Postdoctoral Affairs in the Faculty of Engineering.

Existing

Students must complete the following 4 graduate level courses (0.50 unit weight per course) counting towards degree credit from the University of Waterloo:

1 of the following Biomedical Engineering core courses:

BME 601 Physiological Systems and Biomedical Design

BME 602 Foundations in Biomechanical Engineering

BME 603 Engineering Analysis of Living Cells

1 of the following field-specific courses:

Biomaterials, Tissue Engineering and Drug Delivery

BIOL 636 Advanced Immunology

CHE 601 Theory and Application of Transport Phenomena

CHE 602 Chemical Reactor Analysis

CHE 612 Interfacial Phenomena

CHE 620 Applied Engineering Mathematics

CHE 640 Principles of Polymer Science

CHE 660 Principles of Biochemical Engineering

CHE 663 Bioseparations

CHE 760 Special Topics in Biochemical Engineering

ECE 601 Foundations of Biology in Engineering

KIN 657 Human Neuroanatomy

PHARM 609 Advanced Pharmacokinetics

PHARM 610 Topics in Drug Development

PHARM 617 Formulations

SYDE 684 Materials Biocompatibility

Biomechanics and Rehabilitation

AMATH 663 Fluid Mechanics

BME 550 Sports Engineering

BME 551 Biomechanics of Human Movement

BME 588 Special Topics in Biomechanics Topic 1: Mechanics of Biomaterials and Tissues

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 602 Respiratory and Cardiovascular Physiology

KIN 603 Cardiac and Vascular Smooth Muscle Physiology

KIN 611 Biomechanics of Human Motion

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

KIN 620 Ergonomic Aspects of Occupational Musculoskeletal Injuries

ME 621 Applied Finite Element Methods

ME 662 Advanced Fluid Mechanics

ME 663 Computational Fluid Dynamics

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 720 Special Topics in Solid Mechanics Topic 5: Impact Biomechanics

ME 780 Special Topics in Mechatronics Topic 37: Human Movement Neuromechanics

PHYS 752 Molecular Biophysics

SYDE 644 Human Factors Testing

Biomedical Signals and Devices

ECE 730 Special Topics in Solid State Devices Topic 34: Biosensing – Fundamentals and Applications

ECE 770 Special Topics in Antenna and Microwave Theory Topic 4: Computational Methods for Engineering Electromagnetics

KIN 653 Human Neuroscience Theory

ME 720 Special Topics in Solid Mechanics Topic 4: Mechanics of Medical Devices

ME 739 Manufacturing Processes Topics Topic 3: Materials for Nano & Microelectromechanical Systems

Thesis Option: Course Requirements
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ME 739 Manufacturing Processes Topics Topic 15: Additive Manufacturing Design

ME 765 Special Topics in Fluid Mechanics Topic 22: Microfluidic and MEMS Systems and Applications

ME 780 Special Topics in Mechatronics Topic 32: Neural and Rehabilitation Engineering

NANO 604 Nanomechanics and Molecular Dynamics Simulations

SYDE 750 Topics in Systems Modelling Topic 38: Social Robotics

Biomedical Imaging Technology

ECE 607 Fundamentals of Ultrasonics

ECE 613 Image Processing and Visual Communication

ECE 675 Radiation & Propagation of Electromagnetic Fields

ME 720 Special Topics in Solid Mechanics Topic 20: Acoustics

PHYS 751 Clinical Applications of Physics in Medicine

SYDE 671 Advanced Image Processing

SYDE 672 Statistical Image Processing

SYDE 675 Pattern Recognition

SYDE 677 Medical Imaging

SYDE 780 Selected Topics in Engineering Sciences Topic 13: Biomedical Optics

Biomedical Informatics

AMATH 882 Mathematical Cell Biology

BIOL 614 Applied Bioinformatics and Genomics

HLTH 612 Data Structures and Standards in Health Informatics

HLTH 615 Requirements Specification and Analysis in Health Systems

HLTH 616 Decision Making and Systems Thinking in Health Informatics

HLTH 719 Advanced Research Methods in Health Data Science

KIN 613 Modern Methods in Biomechanical Modeling, Kinematics, and Kinetics

BME and health electives (general electives that include topics in more than one research fields)

ECE 603 Statistical Signal Processing

ECE 608 Quantitative Methods in Biomedical Engineering

KIN 601 Skeletal Muscle Physiology: Structure & Function

KIN 606 Molecular Basis of Disease

KIN 607 Integrative Energy Metabolism in Health and Disease

KIN 608 Introduction to Genetics for the Biosciences

KIN 612 Instrumentation and Signal Processing in Biophysical Research

KIN 646 Physiological and Biochemical Analysis of Nutrition and Health

KIN 653 Human Neuroscience Theory

KIN 654 Instrumentation in Neuroscience Research

SYDE 642 Cognitive Engineering Methods

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 37/32: Biology and Computation

SYDE/ECE 750 Topics in Systems Modelling/Special Topics in Computer Software Topic 39/33: Embodied Intelligence

2 elective courses

One of the four courses shall be taken from outside the Faculty of Engineering.

All courses must be completed by the end of term 4.

All course selections are arranged by the supervisor(s) in consultation with the student and are subject to the approval of the Director or Associate Director, BME graduate

program. Students pursuing one the program’s Graduate Research Fields, should inform their supervisor(s) of their chosen field(s) to ensure appropriate course selection.

Note: these requirements are in addition to satisfactory completion of any transitional courses that may be specified at the time of admission.

Note: The Faculty of Engineering requires that no more than one-half of the courses used for credit toward a graduate degree may be taught by a candidate’s supervisor(s).

In the case of co-supervision in small research groups, it may be necessary to relax this rule; however, the student’s file must contain a statement of formal approval from

the BME graduate program director and endorsement from the Associate Dean for Graduate Studies and Postdoctoral Affairs in the Faculty of Engineering.

Professional Attributes and Competence Enhancement (PACE) Module

The PACE module milestone includes the following three components: a Seminar series, PACE days, and Annual BME research day. The requirements for the three

components are outlined below:

Seminar series including presenting a research seminar:

Biweekly seminar series with students and internal and external BME speakers (1.5-hour duration). Guest speakers will also be invited to speak at the seminar series.

The topics may be related to BME research, academic integrity, or professional development.

Each student must attend a minimum of five seminars per term, except for their final term. It is the student’s responsibility to submit their “Seminar Attendance

Certificates” attached to their term activity report. BME records should show that the number of seminars a student has attended is at least four times the number of

terms the student has been enrolled as a full-time student in the program.

Each student will be required to present a research seminar by the end of their final term and as part of the PACE module milestones. BME will contact seminar

candidates with scheduling information after they have passed their proposal.

PACE Days:

Students are required to attend and participate in 2 PACE days at the beginning of terms 1, 2, and 3. PACE days are dedicated to students’ professional development

and the topics vary each term.

Annual BME Research Day – once per year

Students are required to attend and present at the Annual BME Research Day. The annual event gives students an opportunity to showcase their progress and

research findings while building community among BME graduate students. Students are required to submit an abstract and give either an oral or poster presentation.

Master’s Thesis Proposal

Students must develop and defend a thesis proposal that will be examined and approved by their supervisor and committee. The thesis proposal must be completed by the

end of term 3.

Master’s Thesis

Students may choose to pursue one (1) of the following Graduate Research Fields:

Thesis Option: Milestone Requirements
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Biomaterials, Tissue Engineering, and Drug Delivery

Biomechanics and Rehabilitation

Biomedical Signals and Devices

Biomedical Imaging Technology

Biomedical Informatics

A Graduate Research Field is a university credential that is recognized on the student’s transcript and is intended to reflect that a student has successfully completed

research concentrated in the area of the Graduate Research Field. The BME graduate program, represented by the student’s supervisor and examining committee, must

assess whether a student’s completed research warrants the field designation at the time of degree completion.

Upon approval of the thesis proposal, students will proceed to the research and writing of the thesis. Students must complete and orally defend the thesis by the end of term

6. The thesis and defence will be evaluated by the student’s Advisory Committee. The Advisory Committee shall be comprised of: at least one tenured or tenure track faculty

member from the BME graduate program who will normally be the student’s supervisor(s); an additional tenured or tenure track BME graduate faculty member; and at least

one additional examiner who is not a BME faculty member (but may be from a department with BME faculty members) and whose expertise can support the evaluation of the

Master’s thesis. Consistent with the Faculty of Engineering requirements, a maximum of one committee member with an adjunct appointment or emeritus status is

permitted.

Committee approvals Faculty of Engineering --

There are no dependencies

Graduate No Date Chosen 04/29/2025

MASc in Biomedical Engineering

Active

Proposed

Existing

Editorial update to remove the "Special notice" since the program has been approved by the Ministry of Colleges and Universities.

BMETHM Thesis

Notes 

Workflow Information

Workflow Path  Faculty/AFIW Path(s) for Workflow  Senate Workflow

Dependencies

Dependent Courses and Programs/Plans

Admin Only - Proposal

Impact Changes

Senate Council Meeting Date Senate Meeting Date

Admin Only

Include in Calendar End Date Calendar Activation Date

CM Program Code

Status (Admin Override)

Description

Admin Notes

Admin Notes

Graduate Plan Code Study Options

Special Notice
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For Recommendation Open Session 

   

To: Senate Graduate & Research Council 

From: Office of the Registrar 

Presenter(s): 

 

Jennifer Coghlin 
Associate Registrar, Enrolment Services & Academic Policy 

Date of Meeting: June 16, 2025 

Agenda Item:    7.1   Academic Calendar Dates for 2026-27 

   

 

Recommendation/Motion 

To recommend that Senate approve the 2026-2027 academic calendar dates and calendar 
guidelines for establishing academic dates, as presented. 
 

Summary 

The dates lay out major academic milestones throughout the year and provide guidance to  
units throughout the campus community as they conduct academic planning within their  
respective areas. 

 

Jurisdictional Information  

This item is being submitted to Senate in accordance with Senate Bylaw 2, section 4.03(a): 
 
Make recommendations to Senate with respect to the governance, direction and  
management of, or any changes in rules, regulations or policies for graduate studies 
and research in the university.” section 5.03(a): “Make recommendations to Senate 
with respect to rules and regulations for the governance, direction and management 
of undergraduate studies in the university. 

 

Governance Path  

Senate Undergraduate Council approval date: June 16, 2025 

Senate Graduate & Research Council approval date: June 16, 2025 

Senate: September 22, 2025 [Prospective] 
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OFFICE OF THE REGISTRAR REPORT TO 
SENATE UNDERGRADUATE COUNCIL and 

SENATE GRADUATE & RESEARCH COUNCIL 
June 2025 

 
1. REGULATIONS 
1.1 Academic Calendar Dates for 2026-2027 
1.2 Guidelines for Determining Academic Calendar of Dates 

 
Academic Calendar Dates, 2026-2027 

 
 Fall 2026 Winter 2027 Spring 2027 

Co-operative Work Term Begins  Sept. 8 (T) Jan. 11 (M) May 10 (M) 
Classes Begin Sept. 9 (W) Jan. 11 (M) May 10 (M) 

Holidays 

Oct. 12 (M) – 
Thanksgiving 

Feb. 15 (M) –  
Family Day 

Mar. 26 (F) –  
Good Friday 

May 24 (M) –  
Victoria Day 
July 1(R) –  
Canada Day 
July 2 (F) –  

Additional Day 
Aug. 2 (M) –  
Civic Holiday 

Reading Week Oct. 10-18 (S-U) Feb. 13-21 (S-U) N/A 
Convocation Oct. 23, 24 (F, S) N/A June 15-19 (T-S) 
Classes End  Dec. 8 (T) Apr. 12 (M) Aug. 5 (R) 

Make-up Day(s) for in-term 
holidays  

N/A Apr. 12 (M) for Mar. 26 
(F) 

Aug. 3 (T) for May 24 
(M) 

Aug. 4 (W) for July 2 (F) 
Aug. 5 (R) for July 1 (R) 

Pre-Examination Study Day(s) Dec. 9 (W) Apr. 13, 14 (T, W) Aug. 6 (F) 
Examinations Begin Dec. 10 (R) Apr. 15 (R) Aug. 9 (M) 

In-Person Exam Days for Online 
Courses 

Dec. 11 (F) 
Dec. 12 (S) 
Dec. 18 (F) 
Dec. 19 (S) 

Apr. 16 (F) 
Apr. 17 (S) 
Apr. 23 (F) 
Apr. 24 (S) 

Aug. 13 (F) 
Aug. 14 (S) 
Aug. 20 (F) 

 
Examinations on Sunday Dec. 13 (U) N/A N/A 
No Exams on the Following 
Days 

Dec. 20 (U) Apr. 18 (U) 
Apr. 25 (U) 

Aug. 15 (U) 

Examinations End (including 
Emergency Day) 

Dec. 23 (W) Apr. 30 (F) Aug. 21 (S) 

Co-operative Work Term Ends  Dec. 23 (W) Apr. 30 (F) Aug. 20 (F) 
Teaching weeks/days 60 days 60 days 60 days 
Pre-examination Study Day(s) 1 2 1 

Examination days 12 + 1 emergency 
day 

13 + 1 emergency day 11 + 1 emergency day 

Symbols and abbreviations: 
(M) Monday, (T) Tuesday, (W) Wednesday, (R) Thursday, (F) Friday, (S) Saturday, (U) Sunday, N/A – Not 
Applicable  
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Guidelines for Determining Academic Calendar of Dates 
 

The following are principles and guidelines either formally agreed upon by Senate or adopted as common 
practice in determining the dates for the academic year.  
 

1. That the practice of setting dates for each academic year continues to be an annual exercise. 
 

2. That there be no fewer than 60 teaching days in a term. A clear rationale for fewer than 60 
teaching days must be communicated to Senate at the time calendar dates are approved. In 
calculating teaching days in a term, Saturdays, Sundays, and statutory or University holidays 
are excluded. 
 

3. That attention be given to balancing the number of meets in courses. Where an imbalance may occur 
because of statutory public holidays, the class schedule for a day different than the calendar day can be 
used to balance the number of course meets.  

 
4. That fall convocation be the Friday and Saturday that fall in the third full week (beginning Sunday) of 

October. 
 

5. That spring convocation be the Tuesday to Saturday in the second full week (beginning Sunday) in June. 

6. That the Reading Weeks occur in all faculties in the fall and winter terms. They must begin on the 
Saturday before the public holidays of Thanksgiving Day and Family Day and will end on the following 
Sunday.   

7. That fall term classes in September begin on the Wednesday following the Labour Day holiday.  
Exception: The Fall Term begins on Tuesday, September 8th when Labour Day is September 7th.  

8. That the start date for winter term be set as follows: 
o If January 1st is a Sunday, then start of classes is Monday, January 9th. 
o If January 1st is a Monday, then start of classes is Monday, January 8th. 
o If January 1st is a Tuesday, then start of classes is Monday, January 7th. 
o If January 1st is a Wednesday, then start of classes is Monday, January 6th. 
o If January 1st is a Thursday, then start of classes is Monday, January 5th. 
o If January 1st is a Friday, then start of classes is Monday, January 11th. 
o If January 1st is a Saturday, then start of classes is Monday, January 10th.  

 
9. The start date for spring term be set as follows: 

o If May 1st is a Sunday, then start of classes is Monday, May 9th. 
o If May 1st is a Monday, then start of classes is Monday, May 8th. 
o If May 1st is a Tuesday, then start of classes is Monday, May 7th. 
o If May 1st is a Wednesday, then start of classes is Monday, May 6th. 
o If May 1st is a Thursday, then start of classes is Monday, May 5th. 
o If May 1st is a Friday, then start of classes is Monday, May 11th. 
o If May 1st is a Saturday, then start of classes is Monday, May 10th. 

 
10. That there be no fewer than one pre-examination study day and when possible, two pre-examination 

study days (excluding Saturday, Sunday, and holidays) between the end of classes and the beginning of 
final examinations. A clear rationale for using fewer than two days or Saturday, Sunday, and holidays as 
pre-examination study days, must be communicated to Senate at the time calendar dates are approved.  
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11. That there be no fewer than 13 final examination days in the fall and winter terms, and 11 final 
examination days in the spring term. In addition, one Emergency Day with no scheduled final 
examinations is added to the end of the Final Examination Period.   
 

12. In calculating final examination days, Saturdays which fall within the period are included, whereas 
Sundays and public or University holidays are excluded.  
Exceptions:   
Final examinations will not be scheduled on the Saturday following Good Friday when that day falls 
within the Final Examination Period or the Saturday of the Civic Day weekend. 
The first Sunday within the Final Examination Period may be used when required to accommodate the 
prescribed number of final examination days in the fall term. 
 

13. That in the fall term no final examinations be scheduled beyond December 22nd. The Emergency Day 
cannot be scheduled beyond December 23rd. 

 
14. That final examinations for online courses be scheduled on any Friday evening or Saturday within the 

Final Examination Period. And that final examinations for courses with both online sections and on-
campus sections be scheduled together wherever possible. Online Course Examination Days in each 
term be the first consecutive Friday and Saturday and the second consecutive Wednesday and Saturday 
in the examination period. 
 

15. Grades due dates for on campus courses that have a scheduled final examination are normally scheduled 
seven days from the date of the final examination. Grades for online courses that have a scheduled final 
examination are due on the last day of the grades submission period. Grades for all courses without a 
scheduled final examination are normally due 14 days after the start of examinations. 
 

16. Co-op work terms are expected to be 16 weeks in duration. Actual start and end dates may vary depending on 
employer or student requirements in consultation with Co-operative Education.  
 

 
Rules that Require Exceptions with Rationale:  

Rule 7 
…That fall term classes in September begin on the Wednesday following the Labour Day holiday. 
Exception: The Fall Term begins on Tuesday, September 8th when Labour Day is September 7th.  

In order to accommodate the regular Orientation Programming schedule, 2026 fall term classes will begin on 
Wednesday, September 9, 2026.  

Rule 11 
…That there be no fewer than 13 final examination days in the fall and winter terms, and 11 final 
examination days in the spring term. In addition, one Emergency Day with no scheduled final examinations 
is added to the end of the Final Examination Period.   

In order to accommodate the regular Orientation Programming schedule and beginning of classes on 
Wednesday, September 9, 2026, only 12 final examination days will be scheduled. 

Rule 12 
… The first Sunday within the examination period may be used when required to accommodate the 
prescribed number of examination days in the Fall Term. 
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John, A.| Hanson, P.| Austin, R.C.| McManus, B.M.| 
Jenkins, G.| Mossman, K.| Ask, K.| Doxey, A.C.| 
Hirota, J.A. 

Roadmap for naming uncultivated Archaea and 
Bacteria 

Murray, A.E.| Freudenstein, J.| Gribaldo, S.| 
Hatzenpichler, R.| Hugenholtz, P.| Kämpfer, P.| 
Konstantinidis, K.T.| Lane, C.E.| Papke, R.T.| Parks, 
D.H.| Rossello-Mora, R.| Stott, M.B.| Sutcliffe, I.C.| 
Thrash, J.C.| Venter, S.N.| Whitman, W.B.| Acinas, 
S.G.| Amann, R.I.| Anantharaman, K.| Armengaud, 
J.| Baker, B.J.| Barco, R.A.| Bode, H.B.| Boyd, E.S.| 
Brady, C.L.| Carini, P.| Chain, P.S.G.| Colman, D.R.| 
DeAngelis, K.M.| de los Rios, M.A.| Estrada-de los 
Santos, P.| Dunlap, C.A.| Eisen, J.A.| Emerson, D.| 
Ettema, T.J.G.| Eveillard, D.| Girguis, P.R.| 
Hentschel, U.| Hollibaugh, J.T.| Hug, L.A.| Inskeep, 
W.P.| Ivanova, E.P.| Klenk, H.-P.| Li, W.-J.| Lloyd, 
K.G.| Löffler, F.E.| Makhalanyane, T.P.| Moser, D.P.| 
Nunoura, T.| Palmer, M.| Parro, V.| Pedrós-Alió, C.| 
Probst, A.J.| Smits, T.H.M.| Steen, A.D.| Steenkamp, 
E.T.| Spang, A.| Stewart, F.J.| Tiedje, J.M.| 
Vandamme, P.| Wagner, M.| Wang, F.-P.| Hedlund, 
B.P.| Reysenbach, A.-L. 

2020 Nature Microbiology 

High functional diversity among Nitrospira 
populations that dominate rotating biological 
contactor microbial communities in a municipal 
wastewater treatment plant 

Spasov, E.| Tsuji, J.M.| Hug, L.A.| Doxey, A.C.| 
Sauder, L.A.| Parker, W.J.| Neufeld, J.D. 2020 ISME Journal 

Enhancing isoprenoid synthesis in Yarrowia lipolytica 
by expressing the isopentenol utilization pathway 
and modulating intracellular hydrophobicity 

Luo, Z.| Liu, N.| Lazar, Z.| Chatzivasileiou, A.| Ward, 
V.| Chen, J.| Zhou, J.| Stephanopoulos, G. 2020 Metabolic Engineering 

Glacier algae accelerate melt rates on the south-
western Greenland Ice Sheet 

Cook, J.M.| Tedstone, A.J.| Williamson, C.| 
McCutcheon, J.| Hodson, A.J.| Dayal, A.| Skiles, M.| 
Hofer, S.| Bryant, R.| McAree, O.| McGonigle, A.| 
Ryan, J.| Anesio, A.M.| Irvine-Fynn, T.D.L.| Hubbard, 

2020 Cryosphere 
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A.| Hanna, E.| Flanner, M.| Mayanna, S.| Benning, 
L.G.| Van As, D.| Yallop, M.| McQuaid, J.B.| Gribbin, 
T.| Tranter, M. 

Algal photophysiology drives darkening and melt of 
the Greenland Ice Sheet 

Williamson, C.J.| Cook, J.| Tedstone, A.| Yallop, M.| 
McCutcheon, J.| Poniecka, E.| Campbell, D.| Irvine-
Fynn, T.| McQuaid, J.| Tranter, M.| Perkins, R.| 
Anesio, A. 

2020 

Proceedings of the 
National Academy of 
Sciences of the United 
States of America 

Groundwater Elusimicrobia are metabolically diverse 
compared to gut microbiome Elusimicrobia and 
some have a novel nitrogenase paralog 

Méheust, R.| Castelle, C.J.| Matheus Carnevali, 
P.B.| Farag, I.F.| He, C.| Chen, L.-X.| Amano, Y.| 
Hug, L.A.| Banfield, J.F. 

2020 ISME Journal 

Applications of Microbial β-Mannanases Dawood, A.| Ma, K. 2020 
Frontiers in 
Bioengineering and 
Biotechnology 

Deep reinforcement learning for the control of 
microbial co-cultures in bioreactors 

Treloar, N.J.| Fedorec, A.J.H.| Ingalls, B.| Barnes, 
C.P. 

2020 PLoS Computational 
Biology 

Archaeal nitrification is constrained by copper 
complexation with organic matter in municipal 
wastewater treatment plants 

Gwak, J.-H.| Jung, M.-Y.| Hong, H.| Kim, J.-G.| Quan, 
Z.-X.| Reinfelder, J.R.| Spasov, E.| Neufeld, J.D.| 
Wagner, M.| Rhee, S.-K. 

2020 ISME Journal 

An assessment of genome annotation coverage 
across the bacterial tree of life 

Lobb, B.| Tremblay, B.J.-M.| Moreno-Hagelsieb, G.| 
Doxey, A.C. 2020 Microbial Genomics 

Metagenomic and chemical characterization of soil 
cobalamin production 

Lu, X.| Heal, K.R.| Ingalls, A.E.| Doxey, A.C.| 
Neufeld, J.D. 2020 ISME Journal 

Organic phosphorus removal using an integrated 
advanced oxidation-ultrafiltration process 

Gray, H.E.| Powell, T.| Choi, S.| Smith, D.S.| Parker, 
W.J. 

2020 Water Research 

Poly(lactic acid)/acetylated starch blends: Effect of 
starch acetylation on the material properties 

Nasseri, R.| Ngunjiri, R.| Moresoli, C.| Yu, A.| Yuan, 
Z.| Xu, C.C. 2020 Carbohydrate Polymers 

Fungal and bacterial microbiome associated with the 
rhizosphere of native plants from the atacama desert 

Fuentes, A.| Herrera, H.| Charles, T.C.| Arriagada, 
C. 

2020 Microorganisms 

Algal growth and weathering crust state drive 
variability in western Greenland Ice Sheet ice albedo 

Tedstone, A.J.| Cook, J.M.| Williamson, C.J.| Hofer, 
S.| McCutcheon, J.| Irvine-Fynn, T.| Gribbin, T.| 
Tranter, M. 

2020 Cryosphere 
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Phylogenomics of 8,839 Clostridioides difficile 
genomes reveals recombination-driven evolution 
and diversification of toxin A and B 

Mansfield, M.J.| Tremblay, B.J.-M.| Zeng, J.| Wei, X.| 
Hodgins, H.| Worley, J.| Bry, L.| Dong, M.| Doxey, 
A.C. 

2020 PLoS Pathogens 

Functionalized starch microparticles for contact-
active antimicrobial polymer surfaces 

Ojogbo, E.| Ward, V.| Mekkonnen, T.H. 2020 Carbohydrate Polymers 

Expanding perspectives of soil nitrification to include 
ammonia-oxidizing archaea and comammox 
bacteria 

Lu, X.| Taylor, A.E.| Myrold, D.D.| Neufeld, J.D. 2020 Soil Science Society of 
America Journal 

Seismic Line Disturbance Alters Soil Physical and 
Chemical Properties Across Boreal Forest and 
Peatland Soils 

Davidson, S.J.| Goud, E.M.| Franklin, C.| Nielsen, 
S.E.| Strack, M. 2020 Frontiers in Earth Science 

Evidence for action: a One Health learning platform 
on interventions to tackle antimicrobial resistance 

Wernli, D.| Jørgensen, P.S.| Parmley, E.J.| Troell, M.| 
Majowicz, S.| Harbarth, S.| Léger, A.| Lambraki, I.| 
Graells, T.| Henriksson, P.J.G.| Carson, C.| Cousins, 
M.| Skoog Ståhlgren, G.| Mohan, C.V.| Simpson, 
A.J.H.| Wieland, B.| Pedersen, K.| Schneider, A.| 
Chandy, S.J.| Wijayathilaka, T.P.| Delamare-
Deboutteville, J.| Vila, J.| Stålsby Lundborg, C.| 
Pittet, D. 

2020 The Lancet Infectious 
Diseases 

Temperate infection in a virus–host system 
previously known for virulent dynamics 

Knowles, B.| Bonachela, J.A.| Behrenfeld, M.J.| 
Bondoc, K.G.| Cael, B.B.| Carlson, C.A.| Cieslik, N.| 
Diaz, B.| Fuchs, H.L.| Graff, J.R.| Grasis, J.A.| 
Halsey, K.H.| Haramaty, L.| Johns, C.T.| Natale, F.| 
Nissimov, J.I.| Schieler, B.| Thamatrakoln, K.| Frede 
Thingstad, T.| Våge, S.| Watkins, C.| Westberry, 
T.K.| Bidle, K.D. 

2020 Nature Communications 

Isolation and identification of endophytic bacteria 
from mycorrhizal tissues of terrestrial orchids from 
Southern Chile 

Herrera, H.| Sanhueza, T.| Novotná, A.| Charles, 
T.C.| Arriagada, C. 2020 Diversity 

Riparian land-use systems impact soil microbial 
communities and nitrous oxide emissions in an agro-
ecosystem 

Mafa-Attoye, T.G.| Baskerville, M.A.| Ofosu, E.| 
Oelbermann, M.| Thevathasan, N.V.| Dunfield, K.E. 2020 Science of the Total 

Environment 
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Septic systems contribute artificial sweeteners to 
streams through groundwater Spoelstra, J.| Schiff, S.L.| Brown, S.J. 2020 Journal of Hydrology X 

Improved groundwater table and L-band brightness 
temperature estimates for Northern Hemisphere 
peatlands using new model physics and SMOS 
observations in a global data assimilation framework 

Bechtold, M.| De Lannoy, G.J.M.| Reichle, R.H.| 
Roose, D.| Balliston, N.| Burdun, I.| Devito, K.| 
Kurbatova, J.| Strack, M.| Zarov, E.A. 

2020 Remote Sensing of 
Environment 

Biochar in temperate soils: opportunities and 
challenges Lévesque, V.| Oelbermann, M.| Ziadi, N. 2020 

Canadian Journal of Soil 
Science 

Dynamics of microbial populations and diversity in 
NAPL contaminated peat soil under varying water 
table conditions 

Gupta, P.K.| Gharedaghloo, B.| Lynch, M.| Cheng, 
J.| Strack, M.| Charles, T.C.| Price, J.S. 2020 Environmental Research 

Anoxygenic photosynthesis and iron–sulfur 
metabolic potential of Chlorobia populations from 
seasonally anoxic Boreal Shield lakes 

Tsuji, J.M.| Tran, N.| Schiff, S.L.| Venkiteswaran, J.J.| 
Molot, L.A.| Tank, M.| Hanada, S.| Neufeld, J.D. 2020 ISME Journal 

Describing water treatment process performance: 
Why average log-reduction can be a misleading 
statistic 

Schmidt, P.J.| Anderson, W.B.| Emelko, M.B. 2020 Water Research 

Enzymatic polymerization derived engineered 
polysaccharides as reinforcing fillers of ethylene 
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J.D. 

2019 

Sustainable Solutions for 
Food Security: Combating 
Climate Change by 
Adaptation 

Controls on soil carbon dioxide and methane fluxes 
from a peat swamp vary by hydrogeomorphic setting 

Davidson, S.J.| Strack, M.| Bourbonniere, R.A.| 
Waddington, J.M. 2019 Ecohydrology 

Transcriptomic and barrier responses of human 
airway epithelial cells exposed to cannabis smoke 

Aguiar, J.A.| Huff, R.D.| Tse, W.| Stämpfli, M.R.| 
McConkey, B.J.| Doxey, A.C.| Hirota, J.A. 

2019 Physiological Reports 

Carbon dioxide emissions: Spatiotemporal variation 
in a young and mature riparian forest De Carlo, N.D.| Oelbermann, M.| Gordon, A.M. 2019 Ecological Engineering 

Can Improved Flow Partitioning in Hydrologic Models 
Increase Biogeochemical Predictability? 

Shafii, M.| Craig, J.R.| Macrae, M.L.| English, M.C.| 
Schiff, S.L.| Van Cappellen, P.| Basu, N.B. 2019 

Water Resources 
Research 

Biochemical diversity of glycosphingolipid 
biosynthesis as a driver of Coccolithovirus 
competitive ecology 

Nissimov, J.I.| Talmy, D.| Haramaty, L.| Fredricks, 
H.F.| Zelzion, E.| Knowles, B.| Eren, A.M.| Vandzura, 
R.| Laber, C.P.| Schieler, B.M.| Johns, C.T.| More, 
K.D.| Coolen, M.J.L.| Follows, M.J.| Bhattacharya, 
D.| Van Mooy, B.A.S.| Bidle, K.D. 

2019 Environmental 
Microbiology 

Degradation of Perfluorooctane Sulfonamide by 
Acinetobacter Sp. M and Its Extracellular Enzymes 

Hao, J.| Wang, P.| Kang, Y.| He, H.| Luo, H.| Kim, 
S.| Niu, L.| Jiang, H.| Ma, K. 

2019 Chemistry - An Asian 
Journal 

Road Crossings Increase Methane Emissions From 
Adjacent Peatland Saraswati, S.| Strack, M. 2019 

Journal of Geophysical 
Research: Biogeosciences 
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Title Authors Year Journal or Conference 
Hydrogeologic setting overrides any influence of 
wildfire on pore water dissolved organic carbon 
concentration and quality at a boreal fen 

Davidson, S.J.| Elmes, M.C.| Rogers, H.| van Beest, 
C.| Petrone, R.| Price, J.S.| Strack, M. 

2019 Ecohydrology 

Food Safety Education Needs of High-School 
Students: Leftovers, Lunches, and Microwaves 

Diplock, K.J.| Jones-Bitton, A.| Leatherdale, S.T.| 
Rebellato, S.| Hammond, D.| Majowicz, S.E. 

2019 Journal of School Health 

Assessing the impact of fertilizer application on net 
soil-derived emission budgets from a temperate 
willow (Salix miyabeana) short rotation coppice 
system 

Lutes, K.| Oelbermann, M.| Thevathasan, N.V.| 
Gordon, A.M. 2019 Biomass and Bioenergy 

Spatial and temporal variation in soil nitrous oxide 
emissions from a rehabilitated and undisturbed 
riparian forest 

De Carlo, N.D.| Oelbermann, M.| Gordon, A.M. 2019 Journal of Environmental 
Quality 

Phosphorus and nitrogen loading to Lake Huron from 
septic systems at Grand Bend, ON 

Baer, S.| Robertson, W.| Spoelstra, J.| Schiff, S. 2019 Journal of Great Lakes 
Research 

The influence of Carex aquatilis and Juncus balticus 
on methane dynamics: A comparison with water 
sourced from a natural and a constructed fen 

Murray, K.R.| Yi, M.| Brummell, M.E.| Strack, M. 2019 Ecological Engineering 

Quantifying the fate of wastewater nitrogen 
discharged to a Canadian river 

Venkiteswaran, J.J.| Schiff, S.L.| Ingalls, B.P. 2019 Facets 

Interpreting medieval mobility from burials at the 
rock-hewn church of St. Georges, Gurat (France): 
Insights from strontium isotope analysis of bones 
and teeth 

Meijer, J.| Dolphin, A.E.| Yakymchuk, C.| Gervers, M. 2019 
International Journal of 
Osteoarchaeology 

Differential capacitance of ionic liquid interface with 
graphene: The effects of correlation and finite size of 
ions 

Shalabi, A.| Daniels, L.| Scott, M.| Mišković, Z.L.  2019 Electrochimica Acta 

Design, synthesis and photocytotoxicity of 
upconversion nanoparticles: Potential applications 
for near-infrared photodynamic and photothermal 
therapy 

Hu, Y.| Honek, J.F.| Wilson, B.C.| Lu, Q.-B. 2019 Journal of Biophotonics 

Component characterization in a growth-dependent 
physiological context: Optimal experimental design 

Braniff, N.| Scott, M.| Ingalls, B. 2019 Processes 
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Title Authors Year Journal or Conference 
Ultraviolet irradiation of trypsin, lysozyme and β-
galactosidase: how does UVC affect these enzymes 
when used as a secondary barrier against 
adventitious agents? 

Gabriel, M.A.| Dare, E.V.| Meunier, S.M.| Campbell, 
J.L.| Sasges, M.R.| Aucoin, M.G. 2019 Vaccine 

A flow cytometric granularity assay for the 
quantification of infectious virus 

Logan, M.| Manalil, J.| Notte, C.| Kearse, C.| 
George, S.| Zeiser, A.| Farrell, P.| Aucoin, M.G. 2019 Vaccine 

Optimal Experimental Design for a Bistable Gene 
Regulatory Network Braniff, N.| Richards, A.| Ingalls, B. 2019 IFAC-PapersOnLine 

Effect of solids residence time on dynamic 
responses in chemical P removal 

Conidi, D.| Parker, W.J.| Smith, S. 2019 Water Environment 
Research 

Exploring the evolution of virulence factors through 
bioinformatic data mining Doxey, A.C.| Mansfield, M.J.| Lobb, B. 2019 mSystems 

Long-term changes in nutrient dynamics and 
plankton communities following the creation of a 
new reservoir 

Paterson, M.J.| Beaty, K.G.| Findlay, D.L.| Findlay, 
W.J.| Schiff, S.L.| St.louis, V.L.| Venkiteswaran, J.J. 2019 

Canadian Journal of 
Fisheries and Aquatic 
Sciences 

Evolution of Dissolved Organic Matter Along a Septic 
System Plume: Evidence of Sustained 
Biogeochemical Activity in the Groundwater Zone 

Aukes, P.J.K.| Schiff, S.L.| Robertson, W.D. 2019 Journal of Geophysical 
Research: Biogeosciences 

Preliminary characterization of a Ni2+-activated and 
mycothiol-dependent glyoxalase I enzyme from 
streptomyces coelicolor 

Suttisansanee, U.| Honek, J.F. 2019 Inorganics 

Pygenprop: A Python library for programmatic 
exploration and comparison of organism genome 
properties 

Bergstrand, L.H.| Neufeld, J.D.| Doxey, A.C. 2019 Bioinformatics 

Anatoxin-a adsorption by virgin and preloaded 
granular activated carbon Vlad, S.| Peldszus, S.| Anderson, W.B.| Huck, P.M. 2019 AWWA Water Science 

Does a carbonatite deposit influence its surrounding 
ecosystem? 

Jones, J.M.C.| Webb, E.A.| Lynch, M.D.J.| Charles, 
T.C.| Antunes, P.M.| Guinel, F.C. 

2019 Facets 

Clicker student response systems: Dedicated 
physical devices or web-enabled systems that allow 
student to bring their own device (ByoD) 

Jandu, N. 2019 Journal of Microbiology 
and Biology Education 

Theory and applications of proteomics McConkey, B.J. 2019 Comprehensive 
Biotechnology 
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Title Authors Year Journal or Conference 

Characterization of fouling of tertiary membranes Abu-Obaid, S.| Parker, W.| Berube, P. 2019 

91st Annual Water 
Environment Federation 
Technical Exhibition and 
Conference 

A method for design of expression tracking 
controllers for gene regulatory networks Mori, Y.| Kuroe, Y.| Ingalls, B. 2019 IFAC-PapersOnLine 

Teaching resources, microbiology Jandu, N. 2019 
Encyclopedia of 
Microbiology 

Physical-chemical characterization of “black bag” 
waste in a municipality Anderson, W.A.| Chandler, J.| Sawell, S.| Parker, W. 2019 

Proceedings of the Air and 
Waste Management 
Association's Annual 
Conference and Exhibition 

Evaluating the performance of a post-translational 
dynamic metabolic control system 

Kadam, K.| Euler, C.K.| Mahadevan, R. 2019 IFAC-PapersOnLine 

Use of Multi-collector ICP-MS for Studying 
Biogeochemical Metal Cycling Liu, K.| Wu, L.| Schiff, S.L. 2019 

Analytical 
Geomicrobiology: A 
Handbook of Instrumental 
Techniques 

Benchmarking the sustainability of sludge-handling 
systems in small wastewater treatment plants in 
Ontario 

Archer, G.| Jin, C.| Parker, W. 2019 

91st Annual Water 
Environment Federation 
Technical Exhibition and 
Conference 
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8 Appendix C: WCMR Consitution 
 

Waterloo Centre for Microbial Research 

 

University of Waterloo 

 

STRUCTURE AND CONSTITUTION 

 

1 MISSION OF WCMR 

 

The Waterloo Centre for Microbial Research (WCMR) at the University of Waterloo was formed 

in 2017 to promote research and education in the application of microbiology principles and 

techniques to address environmental, industrial, and human health challen ges. The WCMR 

promotes synergy among its researchers, provides efficient access to shared central services, such 

as equipment and technical support for research, and serves as a focal point for research 
interactions with industry, government, biomedical, and other external organizations. 

2 MEMBERSHIP IN WCMR 

 

There are two types of academic memberships in WCMR, Regular Members and Student 

Members. Membership as Regular Members is open and will be granted to faculty members in the 

Faculties of Science, Engineering, Environment, Mathematics, and Health who have research 

interests related to microbiology. Membership of faculty members outside of these Faculties is 

strongly encouraged, and these memberships will be granted by approval of the Director or one of 

the Associate Directors. Again, these memberships are highly encouraged and expected to be 

virtually automatic. Student Memberships are also highly encouraged and will be granted upon the 
endorsement of a Regular Member of the WCMR. 

 

2.1 Obligations of Membership and Financial Support 

 

There are three other forms of WCMR membership. Institutional Associates are representatives of 

entities such as professional schools, research institutes, and government bodies. Corporate 

Associates are firms or agencies active in the research, development, or application of WCMR 

research and, for a nominal per year fee (established by the Executive Committee), obtain notices 

of seminars, VIP invitations to research symposia, and research results updates. A third category 

recognizes Key Partners who are noted for their extraordinary contribution to the Centre in one or 

a combination of financial support, facility support, or educational support. Key Partners receive 
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similar Centre services as institutional and corporate partners but may receive special mention on 

the WCMR website or advertising materials. 

 

2.2 Role of Groups 

Synergy is the major motivating factor for WCMR. Intellectual synergy is facilitated by the open 

individual membership in WCMR and its promotion of a healthy research environment. Part of 

this process is the initiation of research collaborations of a transitory nature, where research 

synergy extends over limited time frames such as the conduct of a single project or the creation of 

one research paper. In other circumstances, the “organizational synergy” required to acquire and 

manage laboratories with large, specialized requirements for hardware and technical support 

results in the emergence of more formal entities such as research clusters.  

 

The mandate of WCMR is admittedly broad and as such there is a need for research groups in 

specific topic areas. A formal entity within WCMR is possible for groups primarily concerned with 

research in a specific topic area, wishing to have formal recognition and designation of such. Such 

groups are called Federated Groups of WCMR. This status is conferred by decision of the Board 
of Directors on a three-year renewable basis. 

 

There is a clear need to coordinate the activities and interactions of research clusters, as formal 

entities, in areas such as the cooperative acquisition, administration, and central facility support. 

In this way, WCMR can provide efficient access to many services by eliminating duplication. Such 

shared services might be document preparation, report distribution, developing external 

partnerships, advice on grant applications and proposals, and a public relations interface both on 

and off the campus. 

 

WCMR should be able to provide such services in a more cost-effective way than could be 

achieved through fragmented local development. Viewed in this way, the relations between 

research groups within partnered Faculties and WCMR may be as close or as distant as seems 

appropriate to the group concerned. The federation of the groups with WCMR and individual 
membership in WCMR are separate issues. 

 

In its current conception, the Centre is not expected to provide seed research funding to its 

members, but rather to facilitate members in obtaining funding from other sources. Should the 

Centre reach a point where it can offer funding or grants to its members, a proposal process will 

be established whereby members apply formally for funding and proposals are reviewed by a 
selection committee.  

 

Non-federated research groups within the University should have access to WCMR services or 

facilities on a fee-for-service basis, negotiable with the Director of WCMR and the appropriate 

WCMR researchers where relevant. 
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3 GOVERNANCE 

The governance structure is outlined in Figure 1.  

 

 
 

Figure 1. WCMR Administrative Structure 

 

4 OFFICERS AND EXECUTIVE COMMITTEE 

Director 

The WCMR Director reports directly to the Dean of Science. The Director is aided in fulfilling the 

mission of the WCMR by the Associate Directors and the Administrative Assistant which 

constitute the Executive Committee. The Governing Body provides input on the direction, strategic 

planning and operations of the WCMR.  

The terms of office for the Director will normally be for an initial period of three years, renewable 

for an additional term of three years. Unless warranted by exceptional circumstances, a director 

shall not serve for more than two terms consecutively. The appointment or peremptory removal of 
the Director will occur in accordance with the procedure included in Section 6.  

 

Associate Directors & Executive Committee 

The Director will be assisted by the Associate Directors who will each be responsible for the 

detailed direction and support of the Centre’s research activities, including research -related 

workshops, seminars, and public lectures. The Director will appoint the Associate Directors for 3-

year terms. Associate Directors can be renewed for up to 2 consecutive terms. The Executive 
Committee is composed of the Director, Associate Director, and Administrative Assistant.  
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5 GOVERNING BODY  

The composition of the Governing Body is: 

● Dean of Science or a Delegate (Chair)  

● Director of WCMR (1) 

● Associate Directors (2) 

● One regular member from each Faculty (Science, Engineering) with more than 5 regular 

members (2) 

● One regular member from Faculties with less than 5 regular members (Math, Environment, 

Health) (1) 

● Representatives from the WCMR Key/External Partners (0-2) 

● One graduate student member (1) 

● One undergraduate student member from WCMR supported clubs/teams (1) 

● Director of the Waterloo Centre for Genomic Surveillance (1) 

 

The Dean of Science or their delegate will be appointed chair of the governing body and cannot 

be the Director or Associate Directors. Governing body meetings will be announced at least one 

month in advance with an agenda indicating any decision items and all necessary background 

material. The governing body will meet a minimum of once per year.  

 

The Director of the WCMR is accountable to the Governing Body and the Dean of Science for the 

operational management of WCMR, preparation of its annual budget, supervision of staff 

members, and guiding the research and outreach agenda, consistent with policies established by 

the Board and with input from the Centre’s membership.  

 

The Governing Body is responsible for the selection of a new director in accordance with the 

appointment process in Section 6.  

 

5.1 Procedure for Governing Body Appointments 

For the regular, student, and key/external partner board members, the term shall be two years with 

staggered yearly elections to ensure continuity. No members of the WCMR shall stand for election 

if they expect to be away from campus for sabbatical or other reasons for a large portion of their 

term in office. Nominations will be solicited from the membership and elections will be held by 

email ballot.  

 

The Governing Body shall seek recommendations for the 0-2 WCMR Key Partners or External 

Partners from the existing partnerships, or else suggest nominations of new partners to the 

membership for ratification by email ballot.   

 

6 OTHER ROLES AND COMMITTEES 

Administrative Assistant 
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An administrative assistant will be hired to manage the Centre’s operations, provide organizational 

and logistical support, and serve as the initial point of contact between the Centre and 
internal/external individuals and organizations.   

 

Standing and Ad Hoc Committees 

Standing and Ad Hoc Committees are established by the Executive Committee or Governing Body 

to provide advice to fulfill a specified role such as selection of award recipients, organization of 

large workshops, as needed.  

 

7 SELECTION AND REMOVAL OF THE WCMR DIRECTOR 

7.1 Qualifications, Duties and Responsibilities  

The Centre Director will be a person of academic stature, appointed for her/his intellectual and 

administrative abilities, devotion to education and research, and qualities of leadership. The Centre 

Director will be a tenured Associate or Full Professor from the regular membership who has the 

ability to create an environment conducive to the growth of intellectual life within members of the 

Centre and to maintain the confidence and co-operation of her/his colleagues.  

The Centre Director has the dual role of representing the Centre’s policies and points of view, and, 

as an officer of the Centre, making independent judgments on total Centre matters. The Centre 

Director will report directly to the Dean of the Faculty of Science.  

Within the Centre, the Centre Director is responsible for providing academic and administrative 

leadership. In providing this leadership the Centre Director shall consult with the members of the 

Centre, providing them with an adequate basis of information concerning its operations, and 

ascertaining their views and ideas concerning the various aspects of Centre operations. The 

principal duties of a Centre Director shall include the advancement of the research mission of the 

Centre, the upholding of the highest academic standards, the management of the Centre budget, 

the implementation of Centre activities, and the oversight of the Centre's support staff. The 

procedures followed by the Centre Director in all matters shall of course be governed by prevailing 

Faculty practices and University policies. Significant changes to Centre practices or procedures 
should not be made without wide consultation.  

The Centre Director may recommend the appointment of one or more Associate Directors to assist 

in these tasks.  

7.2 2. Term of Office  

The first term of office for the Centre Director is up to three years, renewable for up to three years, 

to a maximum of six years. Reappointment beyond a second consecutive term should be 

considered unusual and will occur only if there are compelling reasons, as specified by the 
nominating committee, along with strong support throughout the Centre.  

The Centre Director’s performance is reviewed annually by the Dean. With the prior knowledge 

of the Centre Director, the Dean may seek confidential input from the faculty and staff of the 
Centre by any means they deem appropriate.  
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In the event of the Centre Director's absence for any prolonged period, arrangements should be 

made for the Dean to appoint an Acting Centre Director for a period of no more than one year.  

If the office of the Centre Director becomes unexpectedly vacant, through death, resignation, or 

other causes, it is the Dean's responsibility to appoint, after appropriate consultation, an interim 

Centre Director and to initiate the process of filling the vacancy. The term of office of the interim 

Centre Director should be of sufficient length for the nominating committee to complete its task 

and, normally, should not normally exceed one year. The appointment of an untenured faculty 

member to an acting or interim position would be unusual but is not ruled out.  

7.3 Appointment and Reappointment Procedures  

The Dean of Science or their representative, shall begin the process for appointment or 

reappointment of the WCMR Director by forming a nominating committee no earlier than 18 
months and no later than 1 year before the end of the existing term of the incumbent.  

The nominating committee shall be chaired by the Dean of Science and consist of all of the 

Governing Body members (minus the Director) and one member appointed by the Vice-President, 

Academic & Provost as an ex officio, non-voting member. All members of the Governing Body 

are elected by the membership to guide the operations and direction of the WCMR and include 

regular members and external partners. One or more regular WCMR member can be added to the 
nominating committee to maintain a reasonable gender balance at the discretion of the chair.  

Membership on nominating committees shall be conditional on each person agreeing to maintain 

in confidence the information discussed by the committee except on points where the committee 

subsequently agrees otherwise, and to exercise authority and responsibility as an individual in 

order that decisions may be taken at the time and place of the committee meetings.  

In voting, the "double majority" rule shall be enforced such that a successful candidate must have 

majority support from all voting members of the committee as well as majority support from the 
regular members in the committee.  

If any member of the nominating committee becomes, or seeks to become, a candidate for the 

Office of Centre Director, the member shall resign from the committee. In the event of a perceived 

conflict of interest that could compromise or be seen to compromise the member's judgment of the 

candidates, he/she shall disclose the nature of the conflict to the committee in sufficient detail to 
enable the committee to determine whether the member must resign from the committee.  

If the association of any members of the nominating committee with the University is terminated 

or in any way significantly altered, or if for any reason, including resignation, any member is 

unable to carry out responsibilities on the committee, the nominating committee will request a 

replacement member, unless the committee has reached the stage in its deliberations where it 

deems such a replacement inadvisable.  

B. Terms of Reference  

It is understood that the committee shall be responsible for soliciting the views of those affected, 

by ballot or otherwise, including part-time and non-regular faculty members, staff and student 

members of the Centre.  
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Reappointment of Incumbent. The first charge to the Nominating Committee will be to solicit, 

with the prior knowledge of the incumbent and by whatever means it may decide, the opinion of 

members of the Centre, with respect to the reappointment of the incumbent. If the incumbent is 

found by the Nominating Committee to be generally acceptable by means of separate secret email 

ballots of regular faculty and staff members of the Centre, the Dean shall then determine the 

incumbent's willingness to accept reappointment.  

If the Centre wishes reappointment and the incumbent wishes to continue, the Dean shall forward 

a recommendation for reappointment to the Vice-President, Academic & Provost who, if he/she 

approves, will forward the recommendation to the President. The President shall forward it to the 

Board of Governors for information.  

New Appointments. If the incumbent is not to be recommended for reappointment at the end of a 

first term, or if the incumbent is nearing the end of a second term, or if the incumbent has died, 

resigned or been removed, then the following procedure shall be followed. The committee will 

invite nominations, by whatever means it considers appropriate, from any person or group; it will 

advertise the position, internally and externally; and it will establish criteria against which 

nominations and applications may be measured. There may be circumstances where the 

appointment of an external candidate would present significant resource challenges for the unit 

and the Faculty of Science. In such situations, or when the Dean feels there are compelling reasons 

for an internal appointment, the Dean will determine in consultation with the Nominating 

Committee and the Vice-President, Academic & Provost whether to restrict the search to internal 

candidates. When external candidates are included in the search, the procedures are to be consistent 
with those for faculty hiring in general (see Policy 76).  

The committee shall invite the members of the Centre and other interested persons to submit 

nominations, and it shall be responsible for the initial selection of suitable candidates. These 

candidates will be invited to meet with the committee at the committee's discretion, and to make 

themselves available to members of the Centre. After screening candidates, the committee shall 

select the person it regards as most suitable for the position, and shall submit its recommendation 

for the appointment of that candidate to the Centre. However, if the committee feels that two or 

more of the candidates are well qualified, it may choose to submit the choice between these to the 

members of the Centre.  

The regular faculty and staff members of the Centre will then have the opportunity to indicate the 

acceptability of each candidate, and their choice among candidates, in separate secret mail ballots 

which shall be returned to the Chair of the nominating committee. The results of the ballots shall 

be made known to the nominating committee, who shall decide what constitutes an acceptable 

level of support, subject to the expectation that a candidate normally will be acceptable to a 

majority of voting regular faculty members as well as a majority of voting staff members of the 

Centre.  

If the Committee concludes that no candidate is acceptable, it shall resume its screening activities. 

Otherwise, the nominating committee shall recommend the appointment of a candidate to the Vice-

President, Academic & Provost. If the Centre generally approves a candidate, the nominating 

committee shall recommend the appointment of the candidate to the Vice-President, Academic & 
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Provost. When more than one candidate is generally acceptable and the ballot results indicate no 

clear preference, the nominating committee shall select the person it regards as most suitable for 
the position and recommend the appointment to the Vice-President, Academic & Provost.  

The Vice-President, Academic & Provost, if he/she approves, will forward the recommendation to 

the President. The President shall forward it to the Board of Governors for information. If the Vice -

President, Academic & Provost does not concur with the recommendation, he/she will meet with 

the nominating committee and/or the Centre, to provide reasons.  

Note: If, in the opinion of the Dean of the Faculty and the Vice-President, Academic & Provost, 

the Centre is in such a state that reasonable doubt arises concerning the capacity of the Centre to 

render a judgment in the selection of a Centre Director which reflects a mature and experienced 

scholarly perspective, a procedure of selection alternative to the one cited above shall be employed. 

In such cases, the precise procedure employed shall be at the discretion of the Dean of the Faculty 

and the Vice-President, Academic & Provost, involving appropriate consultation with members of 
the Centre.  

It is expected that the circumstances which would warrant the resort to such extraordinary 

procedures will occur only rarely.  

7.4 4. Removal of the Office Holder Before Expiration of Term  

A. General Principles  

A Centre Director may only be removed from office for cause. Cause is to be understood in relation 

to the duties of the Centre Director as indicated by all relevant University policies. Causes for 

removal include negligence, incompetence, unprofessional conduct, and inability to maintain the 

confidence of the members of the Centre. Dismissal for cause from an administrative position is 

not to be confused with the dismissal for cause of a tenured faculty member. The criteria used and 

the procedures to be followed are different.  

B. Reconciliation  

In cases where a Dean becomes aware of serious problems in a Centre, for example through 

individual submissions or a general petition of regular Centre members, the Dean will, where 

appropriate and with the support of the Vice-President, Academic & Provost, seek to mediate the 

situation as early as possible. Especially in cases of widespread disaffection or dissatisfaction with 

the Centre Director, the process of reconciliation may involve the holding of a Centre meeting, 
normally chaired by the Dean, for a full and frank discussion of concerns.  

C. The Setting-Up of a Formal Inquiry  

If the process of reconciliation fails or is inappropriate, the Dean should determine whether there 

is sufficient evidence to warrant an inquiry into whether there is cause for removal. The Centre 

Director will be informed in writing of the Dean's decision and the basis for it, and be given an 

opportunity to respond. The Dean will then bring the evidence, together with the Centre Director’s 

response, before the Vice-President, Academic & Provost. If the Vice-President, Academic & 

Provost believes that formal proceedings are necessary, he or she will set up a formal inquiry. At 

the same time, the Vice-President, Academic and Provost may choose to suspend the Centre 

Director, without prejudice, financial or otherwise, for the period of the inquiry, if this is warranted 
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by the general interests of the Centre and of the individuals involved, and is compatible with 

principles of natural justice. In the case of suspension, the Vice-President, Academic & Provost 

will appoint an Acting Centre Director so as to facilitate the operation of the Centre during this 

period.  

D. Formal Inquiry  

The Vice-President, Academic & Provost, will appoint a committee of three senior faculty 

members from outside the Centre concerned and inform the Centre Director. The Centre Director 

may challenge, in writing, a member or members of the committee for bias,  apprehension of bias 
or conflict of interest.  

The committee shall determine its own procedures. However, in all its proceedings it shall be 

guided by principles of natural justice. In particular, it shall make sure that the Centre Director has 

full knowledge of every charge, and has every opportunity to respond to these charges. On 

completion of its work the committee shall report to the President with a recommendation, 

supported by reasons, that the Centre Director either (1) continue in office (or be reinstated if 

temporary suspension has occurred), or (2) be removed for cause. The President will then take 

appropriate action. The report of the committee shall be made available to the Centre Director, the 

Dean, and, at the discretion of the committee, to other concerned parties within the Centre.  

 

10. Conflict of Interest 

All Centre activities are subject to UW conflict of interest policies as specified in Policy #69.  

 

 

9 Appendix D: Letters of Support 
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Dean of Engineering 

Dean of Math 

Dean of Environment 
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           February 18, 2025 
Professor Charmaine Dean 
Vice President, University Research 
University of Waterloo  
 
Re: Support for WCMR renewal application 
 
Dear Professor Dean, 
 
I am writing this letter to express my enthusiastic support for the renewal of the Waterloo 
Centre for Microbial Research (WCMR). The WCMR promotes microbial research and 
education throughout all six faculties on campus. The WCMR has been very effective at 
engaging members, graduate students, and undergraduate students interested in 
microbiomes, microbial research, metagenomics, synthetic biology, and biomanufacturing 
with a breadth of applications from waste management to health surveillance.  
 
Over the last 5 years, WCMR members have been effective in working together to obtain 
several large collaborative research grants and provide technical workshops for faculty, 
staff, trainees, and students filling an important need for the community. The WCMR is 
working with the Waterloo Genomic Surveillance Centre to promote its services and obtain 
funding for new equipment to increase Waterloo’s capacity to conduct state-of-the-art 
research in microbial surveillance and support Waterloo researchers with collaborations 
for data analysis.   
 
The WCMR is also facilitating mentorship of new faculty members with more established 
WCMR members to ensure early access to equipment, resources, events, and opportunities 
for collaborations. These activities have help to create strong interdisciplinary teams within 
the WCMR who are ready to engage in new projects as they are announced. For example, 
the WCMR has been a key part of the development of a national pathogen surveillance 
program which formed during the pandemic and was built from preexisting collaborations.  
The research directions of the WCMR directly align with all of the Faculty of Science’s 
thematic research areas including Health and Biomedical Sciences, Environment and 
Ecology, Sustainable Materials and Sensing, and Discovery and Exploration.  This year, 
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the Faculty of Science will be committing $37,500 to support the WCMR and we hope that 
the other Faculties will contribute proportionatily and that the University of Waterloo will 
continue to support this important Centre. 
 
I look forward to the continued development and growth of the relationship between 
Science and the WCMR at the University of Waterloo. 
 
Sincerely, 
 

 
 
Dr. Chris Houser 
Dean, Faculty of Science 
Professor, Department of Earth and Environmental Science 
University of Waterloo 
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Feb 18, 2025 
 
Professor Charmaine Dean 
Vice President, University Research 
University of Waterloo  
 
Re: Support for WCMR renewal application 
 
Dear Professor Dean, 

I am writing this letter to express my strong support for the renewal of the Waterloo Centre 
for Microbial Research (WCMR). The WCMR promotes microbial research and education 
throughout all six faculties on campus. Over the last 5 years, the WCMR has built strong 
interdisciplinary connections between each faculty including Engineering. As a result, they 
have engaged the university in a number of research and training initiatives that will strong 
benefit our undergraduate and graduate students including BioHubNet, a national 
biomanufacturing training network.  

The WCMR has been engaged in many of the types of activities I would like to see Centres 
engaging in, including involving undergraduate and graduate students in their activities 
through the two student teams sponsored by the WCMR (iGEM and WatSAM). This helps 
connect faculty members with incoming graduate students and strengthens the sense of 
community at Waterloo. Community is a key pillar of our Engineering Strategic Plan. 

The WCMR has also been facilitating collaborations through regular events and networking 
opportunities to support new faculty members on campus.  These activities have helped to 
create strong interdisciplinary teams within the WCMR who are ready to engage in new 
projects as they are announced. For example, the WCMR has been a key part of obtaining 
new shared infrastructure that supports researchers throughout campus and forming 
multidisciplinary teams to engage in large grant opportunities like the NSF Global Centres 
initiative recently funded for development of the Circular Economy. 

I look forward to the continued development and growth of the relationship between 
Engineering and the WCMR at the University of Waterloo. 
 
Sincerely, 
 

 
 
Mary Wells 

Dean of Engineering 
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February 28, 2025 
 
Professor Charmaine Dean 
Vice President, Research and International 
University of Waterloo  
 
Re: Support for WCMR renewal application 
 
Dear Professor Dean, 

I am writing to provide my support for the renewal of Waterloo Centre for Microbial Research 
(WCMR).  

At the University of Waterloo, WCMR promotes research and education in the application of 
microbial principles and techniques to address environmental, industrial, economic, and human 
health challenges. During the past 5-years, the WCMR has built strong connections with all 
Faculty’s across campus including Environment. This engagement is in line with our 
Environment’s priorities to connection, communicate, and collaborate within and beyond our 
campus community. Natural connections across some of our core areas of research include 
climate change and natural resources, especially in the area of soil ecosystems.  

Through their activities and initiatives, the WCMR has been connecting faculty members with 
student trainees (through WCMR sponsored groups iGEM and WatSAM) across campus, and 
strongly supportive of new faculty members. The WCMR has a regular newsletter, email list, and 
hosts events (e.g., open house, research talks, and trainee events) to foster collaborations and 
build a sense of community. Transdisciplinary collaboration is a key facet of our priorities within 
the Faculty of Environment. As strong evidence of their evidence of their activities, the WCMR 
has been successful in engaging teams for grants such as NSF Global Centers.  

The Faculty of Environment is pleased to continue to support WCMR and the involvement of our 
faculty members [n.b.: members include M. Oelbermann and M. Strack], as this will continue to 
foster collaborations across campus with the exchange of ideas, collaboration on grants, and 
mutual support of trainees.  

 
Sincerely, 
 
 
 
Bruce Frayne  
Dean, Faculty of Environment   
University of Waterloo 
200 University Ave W  
Waterloo, Ontario N2A 3G1 

Page 350 of 357 



	

	

	
Dr.	Mark	Giesbrecht	

	 	 	 	 	 	 	 	 Dean,	Faculty	of	Mathematics	
	 	 	 	 	 	 	 	 University	of	Waterloo	
	 	 	 	 	 	 	 				 Email:	deanmath@uwaterloo.ca	
	
	 	 	 	 	 	 	 				 March	20,	2025	
	
Professor	Charmaine	Dean	
Vice	President,	Research	and	International	
University	of	Waterloo		
	
Dear	Professor	Dean,	
	
I	am	writing	to	express	my	support	for	the	renewal	of	the	Waterloo	Centre	for	
Microbial	Research	(WCMR).		WCMR	promotes	research	and	education	in	the	
application	of	microbial	principles	and	techniques	to	address	environmental,	
industrial,	economic,	and	human	health	challenges.		
	
The	WCMR	has	a	strong	connection	with	mathematics	as	interdisciplinary	research	
at	Waterloo	expands	in	the	fields	of	bioinformatics,	health	surveillance,	and	systems	
biology	modeling.	For	the	WCMR	members	within	the	Math	faculty,	the	centre’s	
activities	have	been	valuable	in	promoting	research	across	disciplines	and	building	
connections	between	faculty,	students,	and	research	collaborators.	
	
I	would	be	happy	to	see	the	WCMR	renewed	for	another	term	and	look	forward	to	
its	growth	and	evolution	over	the	next	five	years	as	a	research	centre	here	at	the	
University	of	Waterloo.		
	

	
Yours	truly,	
	

	
	
Mark	Giesbrecht	
Professor	and	Dean	
Faculty	of	Mathematics	
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March 4, 2025 

Professor Charmaine Dean 
Vice President, Research and International 
University of Waterloo  
 

Re: Support for WCMR renewal application 

Dear Professor Dean, 

I am writing to express my support for the renewal of Waterloo Centre for Microbial Research 
(WCMR).  WCMR promotes research and education in the application of microbial principles and 
techniques to address environmental, industrial, economic, and human health challenges.  

WCMR has historically had a strong connection with Health sciences due to the nature of 
microbiology and health being deeply intertwined. We are eager to further engage the health 
community by encouraging and promoting ongoing and new connections through WCMR 
membership and events that are targeted to a broader interdisciplinary audience as well.  We are 
hoping to further engage the health community in developing this connection, and in the process 
undoubtedly forge new interdisciplinary research collaborations in the coming year(s). 

The activities of the WCMR directly align with Faculty of Health research areas in terms of 
prevention, surveillance, and systems level approaches. These alignments are related to some of 
the research activities with our Faculty that align with WCMR’s activities in pathogen genomics, 
surveillance, microbiome research, and food safety activities. The Faculty of Health is pleased to 
support the involvement of our members [n.b.: members include S. Majowicz, Z. Butt, and pending 
new member C. Oga-Omenka] in WCMR. Their involvement and activities will continue to foster 
interdisciplinary collaborations across campus with the exchange of ideas, collaboration on 
grants, and mutual support of trainees.  

The Faculty of Health is happy to continue to support WCMR and the involvement of our faculty 
members, as this will continue to foster collaborations across campus with the exchange of 
ideas, collaboration on grants, and mutual support of trainees. I look forward to the continued 
development and growth of the relationship between Health and the WCMR at the University of 
Waterloo. 

Sincerely, 

 

Lili Liu, Dean 
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