
 

 

Faculty of Dentistry: Summer Research Projects, 2021 
Approximately 6-8 Research Scholarships are available to support basic science, and 
clinical and public health research projects carried out in the summer by McGill 
undergraduate dental students currently in Dent-P, Dent-1 or Dent-2. 

 

Project 1: The optimization of the Egg White-Alginate (EWA) hydrogel for 3D tissue engineering 

 

Project 2: Dental implant detection and classification using a convolutional neural network  

 

Project 3: RGD Modified Chitosan-Hydroxyapatite Sponge for the Delivery of Mesenchymal Stem 
Cells-Derived Extracellular Vesicles in Bone Tissue Engineering 

 

Project 4: Teledentistry to improve access to dental care: A survey among dental’ students 

 

Project 5: Indigenous fieldwork during the Covid-19 pandemic: process and challenges 

 

Project 6: Efficacy of Platelet Rich Fibrin Injections in comparison to Low-Level Light Therapy in 
Patients with Temporomandibular Joint disorders including osteoarthritis 

 

Project 7: The risk of cancer among opioid users – a review 

 

Project 8: Exploring the association between socio and economic factors on the transition from 
acute to chronic temporomandibular disorders: a scope review.  



 

Project 1 

The optimization of the Egg White-Alginate (EWA) hydrogel for 3D tissue engineering 

Three-dimensional (3D) bio-printed ex vivo human salivary gland (hSG) disease model using tissue 
engineering is one of the most attractive approaches to develop new treatments for Sjögren's 
syndrome (SS) patients. However, one of the significant challenges toward developing a reliable ex 
vivo SG model is developing an extracellular matrix (ECM, the scaffold for the cells) substitute that 
can supply physicochemical, functional and biological properties that mimic the native SG ECM. Egg 
White-Alginate (EWA) is a novel hydrogel that combines both egg white and alginate advantages. The 
egg white material provides ECM-like proteins that can mimic the ECM microenvironment, and 
replicates human cells' developmental conditions. Simultaneously, alginate can be tuned 
mechanically through its ionic crosslinking property to modify the scaffold's porosity, strength and 
stiffness, which are significant for 3D spheroid formation. We propose using the EWA hydrogel to 
develop a cost-effective and bioactive material to support the development of the 3D bio-printed ex 
vivo SG model, with proper mechanical properties and biocompatibility mimicking the native ECM. 
Due to EWA’s novelty, physicochemical, mechanical and biological characterizations should be 
preformed and the optimization in the EWA’s production is necessary to obtain the best candidate for 
3D tissue engineering. 

The responsibilities of Tom (Kungjun) Lee will include 1. Optimizing egg white and alginate ratio by 
testing different concentration of egg white and alginate. The resultant hydrogels will be crosslinked 
following two methodologies a) the hanging-drop or b) freezing-CaCl2. 2. Culturing NS-SV-AC cells 
(immortalized SG cell line) to maintain cell batch for biological experiments. 3. Establishing biological 
characteristics of cells seeded on or embedded into 3D EWA scaffold by evaluating the growth 
kinetics and cell viability during the first 15 days of culture using WST and Live/Dead assays. 4. If time 
allows, performing immunofluorescence (IF) staining to evaluate the expression of crucial proteins 
involved in NS-SV-AC’s biological functions such as aquaporin-5 (AQP5), e-cadherin (E-Cad), and 
vimentin (Vim). 

Project length: 8 weeks 

Project location: Faculty of Dentistry, Strathcona Anatomy and Dentistry Building 

Professor’s name: Dr. Simon Tran 

 

  



 

Project 2 

Dental implant detection and classification using a convolutional neural network  

There are more than 200 companies around the world producing dental implant components. Each 
manufacturer has specific and proprietary implant dimensions, body designs, surfaces and platforms 
unique to their brand. Thus, identification of dental implants in patients without available records has 
become a considerable problem due to increased patient mobility and to the large number of implant 
systems with different designs. Artificial intelligence (AI) is a fastmoving technology that enables 
machines to perform tasks previously exclusive to humans. Deep learning, a branch of AI allows 
computational models that are composed of multiple processing layers to learn representations of 
data with multiple levels of abstraction. These methods have dramatically improved the state-of-the-
art in visual object recognition and object detection. By using a large dataset of implant radiographs, 
we aimed to teach deep neural networks to recognize the size, shape and brand of dental implants. 
This new application will help clinicians around the world to identify unknown implants from a single 
radiograph in a faster and more precise manner. The present study is a retrospective data analysis of 
digital periapical radiographs to train a convolutional neural network (CNN) to detect dental implants 
and identify characteristics such as brand, model, diameter and length. The dental radiographs will be 
collected from patients’ electronic records at the McGill Faculty of Dentistry, the University of 
Montreal and the Harvard School of Dental Medicine. These radiographs will be pooled into a 
database and separated into 3 datasets, the first set (80%) will be used for training, the second set 
(10%) will be used for validation and the last set (10%) will be used to test the CNN. An annotation 
tool was designed to annotate each implant using 3 canonical points.  

Student responsibilities:  The student will participate in the collection of periapical radiographs and 
data related to the implant system, model, diameter, length and location. The student will also take 
part in the annotation, classification and analysis of the data.  

Project length: 8 weeks  

Project location: McGill Faculty of Dentistry  

Professor’s name: Dr. Thomas Nguyen 

 

  



 

Project 3  

RGD Modified Chitosan-Hydroxyapatite Sponge for the Delivery of Mesenchymal Stem Cells-
Derived Extracellular Vesicles in Bone Tissue Engineering 

Bone tissue has a remarkable capacity to heal naturally following minor injuries. Bone defects,  
however, hinder this capacity and necessitate surgical intervention, which is conventionally in the 
form of bone grafts and transplantations.1 Such treatments can be a major financial burden on the 
healthcare system, are further limited by donor shortage, and carry the risks of donor site morbidity, 
necessity of additional surgeries, infection, and development of chronic pain.1 Tissue engineering 
presents a promising alternative approach, with numerous studies exploring the use of biomaterial 
scaffolds in conjunction with cells and other bioactive molecules to develop functional bone graft 
substitutes and aid in the bone regeneration process. One of the most attractive choice of cells for 
use in bone tissue engineering applications are mesenchymal stem cells (MSCs) due to their 
demonstrated immunomodulatory and anti-inflammatory effects and their ability to induce and 
promote tissue regeneration. 

More recently, researchers have started turning towards the potential of using MSC-derived 
extracellular vesicles (EVs) in place of MSCs as a “cell-free” approach for the regeneration of not only 
bone tissue, but also skin, kidney, cardiac, and neural tissues. Increasing evidence shows that the 
desirable effects of MSCs are regulated through paracrine activity and release of various factors and 
EVs, and similar therapeutic effects are observed when MSC-derived EVs are used. Employing 
biomaterial scaffolds to deliver these EVs remains the most promising option to increase their 
retention at the site of interest and avoid their accumulation in non-target organs. Finding an optimal 
scaffold to load and control the release of EVs is still needed.3 

This project explores an injectable chitosan-hydroxyapatite (CSHA) sponge, previously reported by 
the Biomat’X Research Laboratories, as an optimal EV delivery system for in-vivo bone tissue 
engineering applications. This sponge has the advantages of being cheap, minimally invasive, and 
most importantly, rapidly gelling (~1.6 seconds), which ensures localization at the site of interest 
post-injection.4 It has been extensively studied for bone regeneration applications and was shown to 
have excellent biocompatibility and biodegradability.5 To further enhance the adhesion and 
attachment of the EVs, the sponge will be modified with the integrin-binding arginineglycine-aspartic 
(RGD) motif that will help bind integrins embedded in the membranes of EVs. Studies will be done to 
investigate the mechanical properties of the RGD-modified CS-HA sponge and its ability to support 
the encapsulation, enhanced attachment, and controlled release of MSC-derived EVs and promote 
in-vivo regeneration of bone defects. 

Student responsibilities:  The project described above is Mr Antoine Karoichan project (a PhD 
Student at the Faculty Dentistry). There are various components of this project in which the summer 
student could be involved that would help them advance their research knowledge and gain valuable 
skills. The student would be involved in a literature search to advance the understanding of MSC-
derived EVs, their properties, and the various common techniques to isolate and characterize these 
EVs. The student would primarily work to interpret the attained theoretical knowledge into technical 
experience by running and maintaining MSC cultures and isolating EVs. Through their work on this 
project, the student would also be exposed to scaffold fabrication as well as common material 
characterization techniques used in the field of biomaterials. 

Project length: 8-10 weeks 
Project location: Biomat’X Laboratories, Genome Building, Suite 4300 
Professor’s name: Maryam Tabrizian  



 

Project 4 

Teledentistry to improve access to dental care: A survey among dental’ students 

The COVID-19 pandemic has accelerated the shift towards new alternatives to improve the delivery 
of oral care and the opportunity to use information and communication technologies in dentistry such 
as teledentistry. Systematic studies have documented the validity and success of teledentistry in 
improving access to oral care and oral health outcomes. However, the adoption of this new approach 
depends on the readiness, individual and organizational factors that influence the behavioral intent of 
end-users. Little is known about the willingness of undergraduate dental students to use virtual 
dental care. Building on the theoretical approach, the aim of this study is to identify dental students' 
perceptions toward the teledentistry and its potential impact on their intention to use it. We will use a 
self-administered questionnaire to determine the influence of several variables, including the 
performance and effort expectancy, the social influences, and the facilitating conditions on the dental 
students’ intention to use teledentistry. Given that the use of technology is increasingly as a reality in 
dentistry, this study is an opportunity to learn about the barriers and facilitators to the potential use of 
teledentistry from the perspective of students at the Faculty of dentistry at McGill University, which 
will be helpful to find strategies to improve their use of the virtual dental care and to increase its 
likelihood use as future dentists. 

Student responsibilities:  Develop, pilot the questionnaire, launch the survey, support to the data 
analysis and draft of the article. 

Project length: Minimum 8 weeks 

Project location: McGill University 

Professor’s name: Pascaline Kengne Talla, Elham Emami, Peter Chauvin 

 

  



 

Project 5 

Indigenous fieldwork during the Covid-19 pandemic: process and challenges 

The aim of the summer research project is twofold: 

1. Explore and analyze previously recorded in-depth qualitative interviews conducted at 
Montreal’s Open Door Shelter regarding Indigenous health and well-being in the context of a 
pandemic through the perceptions and experiences of Indigenous shelter staff. 

 

2. Understand and document the process of undertaking fieldwork in this context. 

The ongoing initial project (IRB # A11-E70-19B) has been conducted by one of the DMD 4 students 
(summer project 2019-2020). We wish to recruit a new student who has done volunteer work at the 
Open Door shelter throughout the pandemic. 

Student responsibilities:  The above objectives will be met through qualitative analysis of the 
interviews conducted by a fellow DMD student in the context of his study in conjunction with the 
Open Door shelter. The new student will transcribe and analyze 10 to 15 interviews (about 45 minutes 
each) of shelter staff and volunteers about the effects of Covid-19 on Indigenous health and well-
being as well as describing the challenges to conducting research in the context of a pandemic. 

Project length: 2 months 

Project location: Circumstances permitting, 5th floor research area, 2001 McGill College Avenue; 
student’s home 

Professor’s name: Alissa Levine, Elham Emami 

 

  



 

Project 6 

Efficacy of Platelet Rich Fibrin Injections in comparison to Low-Level Light Therapy in Patients 
with Temporomandibular Joint disorders including osteoarthritis 

Temporomandibular Disorders (TMD) is the second most common musculoskeletal condition that 
affects approximately 5-12% of the population with a peak incidence at age 20-40. Symptoms and 
signs of TMD include headache, pain during chewing, limited mandibular movement, abnormal 
swallowing and TM joint noises. TMD has significant negative consequences to one’s quality of life, 
sleep, psychological well-being, social function and energy level. It is a spectrum of syndromes one of 
which is osteoarthritis. TM patients with osteoarthritis have alterations in both the anatomical 
structure of the joint and in peripheral and central pain processing due to chronic degeneration of the 
tissues around the joint. With the population getting older as the year progresses, the prevalence of 
patients with osteoarthritis in the TM joint will increase. Thus, there is an urgent need to find 
alternative therapies to address this. Among various therapies considered for TMD patients is the 
injection of platelet concentrates that promote bone healing through the release of proteins and 
growth factors. Various studies have shown the positive effects of platelet-rich plasma (PRP) in 
reducing pain in the other joint; however, the Current literature is lacking studies on the effectiveness 
of this injection for the treatment of the TMDs. Recent preliminary studies have found liquid PRF 
injections to be effective in reducing pain in patients with painful joint disorders. Thus, this 
preliminary study aims to test the efficacy of PRP/PRF injection in patients diagnosed with 
degenerative joint disorders of the TM joint. We will be classifying patients based on Wilkes I-V and 

assessing their pain and subjective dysfunction using a visual analog scale. Using the data obtained, 
we hope to stratify patients who better respond to PRF as a non-invasive option. 

Student responsibilities:   

1- Update current literature review by periodically searching the database and pubmeds 

2- Gathering demographic data of the TMJ patients by searching our patient database 

3- Organizing the schedule for PRF injections at the hospital 

4- Performing Primarily statistic 

Project length: Our length of project might be up to a year 

Project location: Most of the student’s responsibilities can be done online but the injections would be 
performed at MGH 

Professor’s name: Dr. Firoozeh Samim 

 

  



 

Project 7 

The risk of cancer among opioid users – a review 

Rationale: A preference for the use of opioid analgesics has increased substantially in recent years. 
Opioids are associated with the risk of pneumonia, which could be due to suppression of immune 
function. 

Objective: This review will aim at assessing the current knowledge on the association between 
opioids and cancer. 

Method: The search strategy, the keywords and MeSH terms will be defined after consultation with 
the expert librarian. The results of the search will be downloaded into Endnote X7.5 and Rayyan 
QCRI, for removal of duplicates and reference management. In order to have access to as many 
target articles as possible, general terms will be used, and manual screening of reference lists of 
original articles and reviews will also be performed. The Quality Assessment Tool for Quantitative 
Studies will be used to assess the quality of the studies included in this review. Data extraction will be 
done independently by the 3 reviewers using a data extraction sheet. The data extracted will include 
authors, years, study design, study sample (enrolled, excluded, not accepted), site of the recruitment, 
definition of acute and chronic pain, protocol used to define TMD, and instruments used to assess 
demographic and economic impact. A narrative description of the data will be performed. 

Project length: 

Project location: Jewish General Hospital or online 

Professor’s name: Ana Miriam Velly 

 

  



 

Project 8 

Exploring the association between socio and economic factors on the transition from acute to 
chronic temporomandibular disorders: a scope review. 

Aims: This scoping review will aim at assessing the current knowledge on the social and economic 
factors associated with temporomandibular disorders. 

Method: The search strategy, the keywords and MeSH terms will be defined after consultation with 
the expert librarian. The results of the search will be downloaded into Endnote X7.5 and Rayyan 
QCRI, for removal of duplicates and reference management. In order to have access to as many 
target articles as possible, general terms will be used, and manual screening of reference lists of 
original articles and reviews will also be performed. The Quality Assessment Tool for Quantitative 
Studies will be used to assess the quality of the studies included in this review. Data extraction will be 
done independently by the 3 reviewers using a data extraction sheet. The data extracted will include 
authors, years, study design, study sample (enrolled, excluded, not accepted), site of the recruitment, 
definition of acute and chronic pain, protocol used to define TMD, and instruments used to assess 
demographic and economic impact. A narrative description of the data will be performed. 

Project length: 

Project location: Jewish General Hospital or online 

Professor’s name: Ana Miriam Velly 

 


