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 “STEM opportunities, as provided through this journal, 
challenge the status quo by opening doors and breaking 
down walls. It is a call to action: to democratize science and 
ensure that every student, regardless of background, has the 
chance to participate. 
 
This journal is designed to be a launchpad for student 

research, a place where young scientists can publish their findings, share their 
insights, and connect with a broader community. By providing access to 
publication and mentorship, the journal helps students navigate the often-
intimidating world of academic science. It recognizes that brilliance isn’t 
confined to elite institutions or expensive labs - it can be found in classrooms, 
garages, and even kitchen tables. All it needs is a platform.”  
 
Imran Allarakhia, Senior Editor, International Journal of Social  
Good and Innovation for Youth. 
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Medicine: Transparency, Empathy, and Hope for Those in Need 
By Mohammed Abdul Samad 
 

 
My grandparents’ struggles have become my purpose: to become a healthcare provider 
who not only practices science, but also brings honesty, empathy, and hope to those 
who need it most. 
 
I never understood the fragility of life until I was thirteen and saw my 

grandfather gasping for breath. He collapsed in our living room, struggling to breathe and 
clutching his chest in pain. His face turned pale. All of us were filled with fear and anxiety. We 
rushed him to the nearest hospital, but a cardiologist was not available. As a result, we had to 
wait for considerable time for a surgeon to arrive from another city. That day, I realized the 
significant role doctors play in saving lives and the need for effective healthcare access.  
 
When my grandfather was diagnosed with three blocked coronary arteries, he underwent 
bypass surgery. It was heartbreaking to see a strong and independent man now needing help 
with even simple tasks like sitting and walking. He had chest pain, swollen legs, and an open 
wound on his left leg from the surgery. We had to dress his wound daily, which I tended to. I 
truly valued helping him with whatever he needed. This sparked my interest in medicine and 
serving others. Watching him fight through pain each day taught me that healing is not only 
physical, but also emotional and mental. 
 
Years later, we faced another challenging situation involving my grandmother. She had always 
been healthy, apart from kidney stones. Unexpectedly, she developed chills and a fever 
because of the kidney stones. We took her to our regular doctor. Instead of addressing the 
actual problem, he kept calling her back for repeated tests and unnecessary checkups. The 
underlying cause was ignored until it was too late. The untreated kidney stones led to complete 
kidney failure. She had to undergo dialysis and remained on it for seven years, which was 
incredibly hard for her and for our family both physically and financially. Sadly, she passed 
away at a very young age. Watching her suffering made me think about how devastating it is 
when patients do not receive the care they need, and how much families depend on doctors 
not only for treatment, but also for transparent engagement and a relationship based on trust. 
 
These two experiences shaped who I am today. At first, I feared losing the people I loved 
most and not knowing how I could help them. But that fear turned into motivation. I started 
asking doctors questions and learning about the heart, the kidneys, blood flow, and healthy 
diets. I read articles, watched videos, listened to podcasts, and asked my science teachers for 
extra materials. I wanted to understand not only how the body works, but also how healthcare 
providers make decisions and care for their patients. 
 
Since then, I have pursued my goals with determination. I want to be a doctor who can do 
more than help patients survive. I want to help them heal, live fully, and bring care to 
communities where healthcare is difficult to access including by engaging allied healthcare 
professionals and by leveraging emerging technology. My grandparents’ struggles have become 
my purpose: to become a healthcare provider who not only practices science, but also brings 
honesty, empathy, and hope to those who need it most. 
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Exploring Global Health Opportunities: Empowering Youth 
Mykala Donlon 
 

 
In the summer of 2025, I had the incredible opportunity to 
travel to Greece to shadow doctors in non-governmental 
organization clinics and teach First Aid and CPR to 
unaccompanied minors. These clinics are supported and run 
by NGOs, one of them being Global Brigades. Part of Global 
Brigades' mission is to support shelters for unaccompanied 
minors across Athens. These shelters focused primarily on 
boys ages 13-17 who left their families and home countries 

(such as Iraq, Afghanistan, Egypt, and Syria) to build a better life. Refugee youth often face 
complex barriers to health care, including limited insurance coverage, language obstacles, and 
fear of interacting with formal medical systems. In contexts where access to rapid emergency 
care is uncertain, early health education, particularly First Aid and Cardiopulmonary 
Resuscitation (CPR), can serve as a practical and empowering intervention. Teaching minors 
basic lifesaving skills not only improves community safety, but also fosters confidence, 
resilience, and self-sufficiency as they adapt to unfamiliar environments. 
 
In collaboration with Global Brigades, refugee shelters prioritized health education through 
workshops taught by Squads Abroad teams. The workshops were meticulously planned and 
designed to be interactive, culturally sensitive, and age appropriate. Multiple languages were 
represented, so instruction relied on visual demonstrations, simplified terminology, and live 
translation to ensure comprehension. Squads Abroad teams visit multiple shelters every few 
weeks to ensure everyone stays informed and educated.  
 
Delivering health education to minors in refugee settings requires compassionate care and 
mindful consideration of trauma history, trust, and cultural context. Many of these minors had 
experienced medical neglect, unsafe conditions, and home instability. As a result, my team 
made sure to emphasize safety and consent. Facilitators and shelter staff ensured our lessons 
were structured into short, engaging segments to help ensure knowledge retention and student 
interest. The presentation focused on three core objectives: (1) CPR, (2) Stop The Bleed 
(bleeding control), and (3) Wound and Burn Care. Using hands-on demonstrations and guided 
role-play, my team and I illustrated how calm decision-making, teamwork, and bystander 
responsibility can save lives. During the workshop, we opened up the demonstration to allow 
hands-on participation and skill recall. We offered students the opportunity to practice CPR 
with a dummy and apply pressure to control bleeding.  
 
By developing lifesaving skills for these youth, they have become better prepared to care for 
themselves and others, especially in environments where medical resources may be scarce. 
Expanding these initiatives will empower youth and continue to build community resilience. 
Ultimately, CPR and First Aid training for minors represents a cost-effective intervention with 

the potential to save lives and prevent harm in vulnerable situations. 
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Leadership in Healthcare: Showing up Fully for Patients and Staff 
By Grace Denes 

 
During my time as a CNA, I have learned that true leadership in 
healthcare means showing up fully during people's most 
vulnerable moments. Whether assisting residents through early 
morning routines in nursing homes, supporting patients on 
inpatient floors, or observing procedures in the OR, I have 
witnessed how the healthcare environment profoundly impacts 
both patient outcomes and the well-being of medical 

professionals. This experience has shaped my leadership vision: to transform healthcare spaces 
through biophilic design - integrating nature into clinical settings to improve healing and prevent 
burnout. 
 
My leadership journey started with balancing demanding responsibilities - early morning shifts 
with residents, rigorous coursework, and maintaining my own well-being. This discipline 
taught me that effective leaders must first self-lead before they can serve others. I've 
discovered that leadership is not about grand gestures - it is about consistent presence, 
attention to detail, and recognizing opportunities for systemic improvement. When I noticed 
patients struggling with stress and anxiety in sterile hospital environments, or witnessed 
healthcare professionals experiencing burnout, I didn't just see problems - I saw opportunities 
to lead changes through uplifting conversations and storytelling. 
 
As a CNA, I have observed firsthand how the physical environment affects recovery. Patients 
in rooms with natural light heal faster. Staff members perform better when they have access to 
restorative spaces. These observations ignited my passion for evidence-based environmental 
design in healthcare. Rather than accepting the status quo, I have started researching how 
biophilic elements - natural lighting, plants, views of nature, and organic materials - can be 
strategically integrated into recovery units to enhance patient outcomes and support the 
medical staff. 
 
My leadership approach combines direct patient care with innovative thinking about systemic 
healthcare challenges. I understand that becoming a trauma surgeon means more than 
technical excellence; it requires creating environments where healing can truly occur. I have 
committed to pursuing research that bridges environmental design with clinical outcomes, 
particularly in acute care settings where stress levels are highest. I envision piloting 
interventions that measure how natural elements impact healing rates, pain management, and 
staff satisfaction in trauma centers. This vision extends beyond individual patient interactions 
to community-level impact. I want to lead by establishing new standards for compassionate, 
holistic healthcare that serves diverse communities. 
 
 
 
 
 
 
 
 
 
 
 



7 
 

What makes this leadership vision particularly important to me is its potential to address 
multiple healthcare crises simultaneously. By improving physical environments, we can 
enhance patient recovery, reduce medical errors caused by staff burnout, and create more 
sustainable healthcare systems. This holistic approach reflects my belief that leaders must 
think systematically about interconnected challenges rather than treating symptoms in 
isolation. 

 
My experiences as a CNA have also taught me that leadership requires humility and 
continuous learning. Every shift, I learn from experienced nurses, observe how surgeons make 
critical decisions under pressure, and discover new ways to comfort anxious patients. I have 
learned to lead by listening to patients' concerns, to staff members' insights, and to evidence-
based research. This foundation of humility and curiosity will continue to serve me as I pursue 
medical education and eventually practice as a trauma surgeon, caring holistically for the 
patient, while collaborating with the entire care team - advocating for the best healthcare 
systems and integrative medicine, not only for the patient, but also for staff wellbeing.  
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What a Phone Ban Means for Mental Health 
By Olivia McBeath 
 

 
In August of 2024, students of Henderson County were constantly mesmerized by their 
phones during all hours of the school day, so much so that they avoided talking to each other. 
Teachers encouraged the use of phones for class use, such as taking pictures of notes hastily 
scribbled onto a whiteboard. Often some students would forget to charge their computer, so a 
cell phone was handy to complete classwork. In boredom, students used them during lectures 
playing music, games and other time-consuming activities. In essence, phones were as much 
of a school device as our loaned Chromebooks.  
 
As of August 2025, the school board announced a new phone policy required by the state, 
which was as follows:  
 
First offense: If a student is caught using a device, their teacher or administrator is expected to 
confiscate it and take it to the office. They may then retrieve their phone after school, but 
their parents are notified of the infraction.  
 
Second offense: The device will be taken to the office, as expected. This time, their parents are 
required to reclaim the student’s phone. 
 
Third offense: The device is confiscated, the parent picks it up after school, and for the 
student, a one day in school suspension is required. For 10 school days after the offense, the 
student must drop their phone off in the office and may retrieve it after the end of the school 
day.  
 
Fourth offense: It is not directly stated in the student handbook, only that administration 
decides punishment.  
 
For many this was a shocking change in policy. Previously, students had been encouraged by 
staff to use their cellphones, but now they were no longer afforded this opportunity. Students 
felt outraged, calling the rule “tyrannical”, with some claiming it was “a violation of property 
rights”. However, the school board would not back down.  
 
Despite the public outcry to restore phone usage in public schools, there was a positive 
transformation the students had overlooked. 
 
Within days of this rule’s enforcement, students began to engage with one another. During 
class discussions, a far greater number of students were willing to express their opinions and 
hold conversations, as there was no phone that could draw their focus away. In terms of 
friendships, students were branching out. If things were awkward, there was no phone to 
bring comfort, forcing people to come out of their shells. In absorbing and being able to talk 
about learned material, students were rapidly improving. By engaging in these interactions, 
students were building up skills that they had lost and ultimately preserving their mental 
health.  
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It is generally known that through social media and shortened attention spans, many students 
have been struggling mentally. Developing brains are often incompatible with cell phones. In 
general, mental health is impertinent to all other aspects of life- physical, emotional, relational 
and more.  One study looked into people from their late teens into their early thirties and 
found that there was a major connection between social media use and self-isolation, which, in 
turn, often leads to weight gain and other physical health issues like insomnia. (Ventriglio et al, 
2017). The researchers in this study just looked into mental health and social media, not the 
other costly aspects of regular phone usage. Constant scrolling weakens the attention span and 
repeated exposure to shocking or explicit material leads to desensitization. This topic was 
recently brought up in one of my classes. Only after the policy was implemented did students 
realize the effect their devices had on them. Because of this phone ban, for a few hours a day, 
students are giving their minds a necessary break.  
 

 
 
We are often told that humans are naturally social creatures, but within this increasingly digital 
world, humanity is bound to change. At least on a small scale, the phone policy is working to 
slow this inevitable shift so that students can thrive again. On a national scale, young people 
who were raised alongside devices may be the key to better understanding cell phones and 
media and their effects on mental health. Regardless, the world continues to develop and 
become more technology reliant. It is up to this generation and future ones to respond to it.  

 
References:  
 
Ventriglio, Antonio, et al. “Social Media Use and Emerging Mental Health Issues.” Industrial 
Psychiatry Journal/Industrial Psychiatry Journal, vol. 33, no. 1, 23 May 2024, 
https://doi.org/10.4103/ipj.ipj_45_24.  



10 
 

Is Social Media a Mistake for Teens? Or Are We Missing Something? 
BioEndeavor Student Voices: Audrey, Emily, Chizi, Kamsi, Kaitonna and 
Chetanna 

 
Social media is becoming an increasingly widespread topic 
of conversation in our society. Rightly so, considering that 
“95% of teens aged 13 - 17 report using a social media 
platform, with more than a third saying they use social 
media ‘almost constantly’” according to the national library 
of medicine. (National Library of Medicine, 2023) 
Children are our future and to protect that future we must 
protect children. Which may mean restricting certain 

privileges such as social media. While there is a lot of good to be found on these platforms 
there is also the potential for a lot of harm. 
 
On December 10th, 2025, the Australian government imposed a blanket ban on all social 
media users under the age of 16. (Livingstone, 2025) Many other countries in the European 
Union are considering following suit. With the rise of social media, we have seen a dramatic 
rise in mental health issues such as body dysmorphia and depression. The American 
Psychology Association released a study in February 2023 stating that “Teens and young 
adults who reduced their social media use by 50% for just a few weeks saw significant 
improvement in how they felt about both their weight and their overall appearance compared 
with peers who maintained consistent levels of social media use”. (American Psychological 
Association, 2023) Social media is also causing a disturbing lack of empathy - a byproduct of 
the constant emotional whiplash that comes with scrolling through a feed. Faced with content 
overload, including emotionally driven content, the brain may be building barriers to protect a 
teen's mental health possibly resulting in apathy. 
 
Canadian parents feel this ban is appropriate, but not all children agree. An opinion piece by 
Kaitlyn Mendes and Christopher Dietzel on Western News states that “... a ban is not the 
right move. Instead of focusing on keeping teens off social media platforms, we should be 
focused on education and support for teens navigating the online world, and stopping the 
spread of problematic, violent and hateful content for people of all ages.” (Expert Insight: 
Why Canada Should Avoid Australia’s Teen Social Media Ban, 2025) I wholeheartedly agree 
with this perspective as do many of my classmates. 
 
Sometime in December my teacher wanted to have a discussion on the pros and cons of this 
ban. While many different sentiments were expressed, the one I heard the most was that it was 
too much, too fast. This may have been said because we simply liked social media and the 
entertainment it provided, but my classmates also provided good arguments. You cannot just 
ban the platforms, you have to implement it in steps for it to truly work. We thought that 
instead of implementing the blanket ban they should have forced companies to have tighter 
guidelines against what is or is not allowed on the platform; or to restrict the amount of time 
spent on those sites. Most of the harm that comes from social media comes from boredom 
and teens being bored of just scrolling. The solution also exists in making school and 
interactions between peers more engaging.  
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Why do teens use social media? Are teens becoming addicted to social media?  
 
Oftentimes, teens use social media to create a sense of belonging, community, and for self-
expression. In a world of stress, anxiety, and loneliness, social media can be used as an escape 
for teenagers. While this can have positive effects, it can also lead to addiction. Addiction to 
social media is a serious concern among teenagers. Addiction to social media is characterized  
by compulsive phone use, instant gratification, and withdrawal from real life. Personally, I 
have seen social media addiction in the lives of my friends and classmates. Many of my peers 
have screen times of over ten hours, and many of those hours are spent on platforms such as 
TikTok, Instagram, and other social media sites. This can be very negative for teenagers and 
young people. 
 
The Other Perspective: What are the positive aspects of social media?  
 
Social media has a few positive aspects, especially when it comes to community and socializing 
with friends and family. It helps people feel connected even when they are far from each 
other. You can talk, share ideas, call, and support each other easily without having to see them 
in person. In my own experience, communicating with my friends and family online has been 
a very reliable form of connection. However, if social media is overused or abused, it can 
cause negative effects such as addiction. I have noticed myself when scrolling for extended 
periods of time, I can disassociate from my world, until I realize that too much time has 
passed by. I have learned over time to limit my time on social media. I also think teens need to 
be encouraged to participate in other community building activities such as sports, activities 
with friends and family members.  
 
The Risk of Misinformation  
 
Misinformation on social media breeds like rabbits. Some ‘influencers’ do share current events 
online, on platforms such as TikTok, however many of these are stripped of their detail in 
order to keep it short and engaging. The influencers have the ability to significantly influence 
users, particularly teens who may be impressionable. While influencers can use these platforms 
to do good, increasingly, it has become evident that they exploit their standing, even if they 
don't intend to, such as spreading harmful oversimplifications of controversial issues, 
romanticizing certain pathways in life, and more. These channels hook young teens onto their 
platforms, promoting their glamorous lives and enticing teens to replicate their lives - not 
understanding the full journey. This minimizes the importance of hard work for teens and that 
success is not overnight.  
 
Beyond the topic of success, the true intent of social media platforms is now undermined 
more than ever due to misinformation. The top 2% of people use these accounts to show off 
the luxurious lifestyle they are living, only airing the positives, to the point where the audience 
may think that’s all there really is. Then when they want to know how they got this lifestyle to 
begin with, they could say anything. 
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‘Save X percent of your income and let compounding do the rest!’  
 
‘Buy XYZ shares’  
 
‘Start a business in XYZ’ 
   
The oversimplification of these tips is quite obvious. Compound interest isn’t a magic growth 
formula, the stock market can change all the time, and entrepreneurship takes research hours, 
resilience and failure tolerance, something not everyone might have. Misinformation on these 
platforms is also leading to conflict, hate, and the breakdown of our societies.  
 
Mental health impacts for teen girls and boys  
 
Most people think that mental health mostly affects girls, but in reality, it affects both genders. 
Many teen girls face mental health struggles, such as body image insecurities, what others 
think about them, and cyberbullying. Teenage girls also tend to compare themselves to other 
people they consider “prettier” than them. They use filters to cover up their face or their 
bodies (and their insecurities). This forces girls to feel like they have to change their image to 
appease others which can be amplified on social media platforms. For teen boys, they struggle 
with things like depression, anxiety, and academic decline. They can experience lack of 
motivation, trouble concentrating, and engage in similar comparisons to other teens on social 
media platforms. While the use of social media may be the same across genders, I feel that the 
impact may be different. How girls and boys perceive the message can differ at an emotional 
level or in terms of mental health - affecting brain health and even physical health. 
 

Social media literacy  
 
Social media literacy is defined as being able to properly navigate 
and understand the vast world of social media. It is a skill that is 
becoming increasingly integral to survive in a world where social 
media is a drug many have fallen prey to. Because of this, social 

media literacy needs to be taught in schools and workplaces. Children and adults need to 
know how to manage the overwhelming flow of information online and how to discern what 
is real from what is fake.  
 
References:  
American Psychological Association. (2023, February 23). Reducing Social Media Use Significantly 
Improves Body Image in teens, Young Adults. American Psychological Association. 
https://www.apa.org/news/press/releases/2023/02/social-media-body-image 
Expert insight: Why Canada should avoid Australia’s teen social media ban. (2025, December 19). 
Western News. https://news.westernu.ca/2025/12/expert-insight-teen-social-media-ban/ 
Livingstone, H. (2025, November 20). Australia’s social media ban for kids under 16 - how will it 
work? https://www.bbc.com/news/articles/cwyp9d3ddqyo 
National Library of Medicine. (2023). Social Media and Youth Mental Health. 
Www.ncbi.nlm.nih.gov; US Department of Health and Human Services. 
https://www.ncbi.nlm.nih.gov/books/NBK594759/  
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Culturally Safe Maternity Care: Barriers and Pathways for Indigenous 
Communities 
By Chloe Smith 
 
Abstract  
 
Culturally safe maternity care is essential to improving maternal and infant health outcomes 
for Indigenous communities in Canada. Indigenous women continue to face significant 
barriers accessing equitable maternity care, including systemic racism, discrimination, limited 
access to services on reserves, and the ongoing impacts of colonial healthcare policies. This 
paper examines the concept of culturally safe maternity care and explores how power 
imbalances, forced birth travel, and inadequate prenatal care contribute to poorer health 
outcomes for Indigenous mothers and infants. Drawing on current literature and community-
based examples, this paper highlights the importance of Indigenous-led healthcare initiatives. 
These initiatives, including midwifery and doula programs, help restore trust, honour 
traditional knowledge, and support holistic wellbeing. Programs such as Indigenous midwifery 
practices, Aunties on the Road, and hospital-based Indigenous health services demonstrate 
how culturally grounded, trauma-informed care can reduce barriers and improve experiences 
within the healthcare system. Ultimately, this paper argues that lasting improvements in 
maternity care require systemic change, mandatory anti-racism and cultural safety training, and 
the meaningful inclusion of Indigenous leadership in healthcare decision-making. Supporting 
community-led, culturally safe maternity care is not only a matter of health equity but also a 
critical step towards reconciliation and justice for Indigenous families. 
 

 
Introduction 
 
Culturally safe maternity care is important for 
supporting the health and well-being of Indigenous 
communities in Canada. There is a need for respect for 
Indigenous traditions and languages, and maternity 
care must address systemic racism and the historical 
trauma in the healthcare system (Bacciaglia et al., 2023; 
Churchill et al., 2020). By guaranteeing that Indigenous 

mothers feel safe and heard in a relevant way, culturally safe healthcare strengthens 
community ties and advances reconciliation (Factsheet – Culturally Safe Practice, 2024). To 
truly support Indigenous families, maternity care needs to be culturally respectful, tackle 
systemic barriers, and be led by the communities themselves to ensure better health outcomes 
(Bacciaglia et al., 2023). 
 
What is Culturally safe maternity care? 
 
Culturally safe maternity care means providing a safe space that is inviting spiritually, socially, 
physically, and emotionally (Factsheet – Culturally Safe Practice, 2024). There should be 
acceptance of each patient’s identity, values, and needs. Culturally safe maternity care means 
working with the patient to ensure the environment is free of discrimination, power 
imbalances, and judgement (Churchill et al., 2020). 
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When midwives can reflect on their own cultural biases and ideas, they are open to engaging 
with the mother from different cultural groups (Churchill et al., 2020). Indigenous pregnant 
women often have their own knowledge and practices but may not be familiar with western 
health practices. It is important that healthcare providers adhere to culturally sensitive 
interactions in order to build trust with the patient (Bacciaglia et al., 2023). For example, 
Indigenous midwives are able to support the family and new parents during the birth year and 
early life with their specific knowledge and set of skills (“Bringing Birth Home”). 
 
Healthcare providers can encourage client participation in decision making with their care. 
Providers can also actively listen, and act on the needs, preferences and cultural practices 
expressed by the mother (Churchill et al., 2020). Additionally, they can include community 
members such as the Elders and traditional midwives (“Indigenous Health Program”, 2025). 
 
Systemic Racism and Discrimination 
 
Currently, the Ontario Human Rights Commission (OHRC) is investigating Indigenous 
discrimination in the healthcare system. OHRC launched a survey asking people to come 
forward about their experiences. This survey will help the OHRC develop guidelines for 
medical professionals to prevent and address systemic racism and discrimination. This 
investigation brings attention to the need for institutional accountability alongside Indigenous-
led approaches to maternity care.  (“Combatting Anti-Indigenous Discrimination”, 2020; 
Dino, 2024). 
 
The National Aboriginal Council of Midwives (NACM) is targeting this area and providing 
traditional care to Indigenous mothers. They are focused on expanding this type of care across 
Canada and advancing Indigenous midwifery as a valued career (“History & Strategic Plan”, 
2020). 
 
When Indigenous patients endure negative health experiences due to systemic racism and 
discrimination, this can lead to patients being reluctant or more cautious when seeking medical 
assistance (Jawad et al., 2022; Bacciaglia et al., 2023). When this occurs, their health conditions 
can worsen if untreated or in the long-term could lead to limited access to medical care (Jawad 
et al., 2022). 
 
Lack of Access on Reserves 
 
Even though the formal colonization policies no longer exist, our healthcare system still 
reflects their impacts. Most of the main hospitals and health centers are in non-Indigenous, 
settler communities, which means Indigenous mothers often feel the ongoing effects of 
colonization whenever they need to seek healthcare (Cidro et al., 2020). Since there is limited 
healthcare for Indigenous mothers on reserves or in remote communities, many need to travel 
for their prenatal care (Cidro et al., 2020). One policy instructs mothers in late pregnancy to 
relocate to urban centers for their healthcare if they are living on a reserve, which has been 
described as “forced birth travel” (Cidro et al., 2020). However, many of these mothers report 
emotional distress and isolation (Cidro et al., 2020). 
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Having to give birth outside their community, many Indigenous mothers face labour with a 
lack of emotional, social, and cultural support (Cidro et al., 2020). Moreover, the costs of these 
appointments far outside of the community can be prohibitive for Indigenous women (Jawad 
et al., 2022). In Northern communities, there have been attempts to bring primary healthcare 
services to improve access, but these are often limited to higher-risk pregnancies (Bacciaglia et 
al., 2023). Southern cities are better equipped with the necessary services (Bacciaglia et al., 
2023). 
 
When Indigenous mothers receive fewer antenatal visits than recommended, this raises the 
risk of complications during pregnancy, especially those linked to prenatal mortality (Jawad et 
al., 2022). First Nations populations often experience higher rates of stillbirth compared to 
other high-income groups, likely due to prevalent conditions like obesity, hypertension, and 
diabetes (Auger et al., 2013). A study conducted in Quebec in 2013 indicated that rates of 
stillbirth decreased for all populations except for First Nations groups, which remained 
unchanged (Auger et al., 2013). Additionally, inadequate antenatal care increases the chances 
of complications such as preeclampsia and intrauterine growth restriction (Jawad et al., 2022). 
Studies have found that First Nations women tend to have fewer prenatal visits and begin care 
later in pregnancy compared to non-Indigenous women, contributing to these increased risks 
(Jawad et al., 2022). Providing adequate and culturally respectful antenatal care is essential for 
enhancing the health and wellbeing of mothers and babies in these communities (Bacciaglia et 
al., 2023). 
 
Community-led Healthcare Initiatives 
 
Programs led by Indigenous midwives are restoring trust in the healthcare system by 
honouring Indigenous knowledge and cultural traditions (“Bringing Birth Home”). These 
programs offer culturally safe and community-centered care (Churchill et al., 2020). By 
integrating holistic health models, they address physical, mental, spiritual, and cultural 
wellbeing, providing a well-rounded approach to patient care (“Bringing Birth Home”). 
 
Aunties on the Road offers full-spectrum doula care grounded in the traditional role of 
“aunties” within Indigenous communities. They provide emotional, physical, and spiritual 
support that honours Indigenous cultural practices throughout the reproductive journey 
(“Aunties on the Road”, 2016). Their trauma-informed approach helps Indigenous parents 
navigate experiences of stigma and racism in healthcare while reconnecting youth to their 
culture and community (“Aunties on the Road”, 2016). All of their services are free and 
include support for young parents, transportation to medical appointments, and care through 
loss and grief (“Aunties on the Road”, 2016). 
 
The Unity Health Toronto Indigenous Health Program is designed to fit the needs of 
Indigenous patients and families by offering access to ceremony, traditional bundles, and 
guidance from Knowledge Keepers (“Indigenous Health Program”, 2025). Patients receive 
support during and after appointments, including assistance with language and cultural 
understanding (“Indigenous Health Program”, 2025). The program also helps patients 
navigate the hospital system and advocates to ensure that Indigenous voices are heard within 
healthcare institutions (“Indigenous Health Program”, 2025). Support continues with 
discharge planning and up to six weeks of aftercare, ensuring connection to community 
services and resources (“Indigenous Health Program”, 2025). 
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Conclusion 

 
Culturally safe, community-led care isn’t just a service; it is a way of honouring and respecting 
Indigenous mothers throughout pregnancy and childbirth (Churchill et al., 2020; Bacciaglia et 
al., 2023). By integrating traditional teachings and knowledge into maternity care, healthcare 
providers help ensure that mothers feel valued and heard (NACM). Not only does this address 
medical needs, but it also builds trust and restores traditional roles within the community 
(“Bringing Birth Home”). 
 
Training in Indigenous history, anti-racism, and culturally appropriate care should be 
mandatory and implemented across institutions in Canada to ensure culturally safe practices 
are applied in the workplace (“Combatting Anti-Indigenous Discrimination”; Factsheet – 
Culturally Safe Practice, 2024). 
 
Cultural respect is needed to achieve lasting improvements in maternal and infant healthcare. 
Indigenous leaders must be at the heart of maternity care systems, with expanded access to 
traditional Indigenous midwives and institutionalized anti-racist practices (Bacciaglia et al., 
2023). Investing in midwifery education, expanding culturally safe practices on reserves, and 
strengthening community-led healthcare initiatives are essential steps toward building systems 
that support healthier mothers and children (Bacciaglia et al., 2023; Cidro et al., 2020).  
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NeuroRegen: A Novel Computationally Engineered Dual-Action 
Intranasal Nanoparticle Treatment for Alzheimer’s Disease 
By Rahul Rao & Vivaan Kar 

 
 

Abstract 
 
Alzheimer's disease affects over 55 million people worldwide - a number projected to double 
by 2050. Current treatments, including Donepezil and Memantine, mainly alleviate symptoms 
rather than addressing the underlying neurodegeneration and may cause significant toxic side 
effects. NeuroRegen proposes a dual-action therapeutic strategy combining Tropoflavin, a 
TrkB receptor agonist, and EF24, a tau-regulating curcumin analog, delivered intranasally via 
nanoparticles to enhance brain targeting and therapeutic effectiveness. Three computational 
experiments evaluated molecular binding, safety, and pharmacokinetic performance. Molecular 
docking showed that Tropoflavin had the strongest predicted affinity for the TrkB receptor (-
9.079 kcal/mol), outperforming control drugs. EF24 demonstrated strong binding to tau (-
5.068 kcal/mol) and GSK-3β (−7.796 kcal/mol), supporting a dual action treatment approach. 
ADME and toxicity analyses predicted favorable drug-like properties, low toxicity with 
intranasal delivery, and acceptable LD50 values. Pharmacokinetic simulations comparing oral 
and intranasal administration showed significant predicted improvements in brain delivery 
with intranasal dosing. Cmax increased over 500x, Tmax decreased from 2.75 hours to 0.05 
hours, and AUC increased substantially. Overall, results support this approach as a promising 
and non-invasive disease modifying treatment offering enhanced specificity, improved safety, 
and greater brain bioavailability compared to conventional oral treatments. 

 
Background 
 
Alzheimer's disease is a progressive, irreversible 
neurological brain disorder that weakens memory, 
thinking skills, and the ability to perform simple 
tasks. Alzheimer’s disease is caused by a variety of 
genetic, lifestyle and environmental factors that 
affect the brain over time. On the biological level, 
Alzheimer’s disease is caused by three key 
mechanisms. 

 
Amyloid-Beta Plaques: Amyloid-Beta proteins accumulate between neurons, disrupting 
synaptic communication and triggering inflammation. These toxic aggregates overstimulate 
NMDA receptors, leading to calcium imbalance and neuronal stress. 
 
Tau Neurofibrillary Tangles: Tau proteins become hyperphosphorylated, detach from 
microtubules, and aggregate into tangles. This destabilizes the neuron’s internal transport 
system, blocking nutrient flow and causing cellular collapse. 
 
Impaired BDNF-TrkB Signaling: Brain-derived neurotrophic factor (BDNF) is essential for 
neuronal survival, synaptic plasticity, and memory formation. It activates through its high 
affinity receptor TrkB. In Alzheimer’s disease, beta-amyloid toxicity and tau damage reduce 
BDNF production. Without this protective signaling, neurons become increasingly vulnerable 
to degeneration. 
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Despite this understanding, current treatments for Alzheimer’s disease primarily address 
downstream symptoms rather than all underlying biological mechanisms. They can be divided 
into two key categories: symptomatic treatments and anti-amyloid antibodies. Symptomatic 
treatments such as Donepezil and Mementine increase acetylcholine (ACh) signaling within 
the brain, allowing for modest cognitive improvement. However, benefits plateau after several 
months, and treatment is ineffective over time. Anti-amyloid antibodies including Lecanemab 
and Donenamab bind and clear beta-amyloid plaques within the brain, causing an 
approximately 30% slowdown in the progression of the disease. However, these treatments 
pose serious toxicity risks and are extremely expensive. These critical limitations from current 
treatments highlight the need for a novel, multi-target, disease modifying, and non-toxic 
therapeutic strategy. 
 
Hypothesis 
 
It was hypothesized that an intranasal PLGA nanoparticle formulation containing Tropoflavin 
(TrkB agonist) and EF24 (tau aggregation inhibitor) will demonstrate superior molecular 
targeting, enhanced brain delivery, and reduced systemic toxicity compared to conventional 
oral Alzheimer’s drugs.  
 
Proposed Methods 
 
To test the efficacy of our novel approach, we performed three computational experiments.  
Note: procedures for all experiments were repeated in triplicate to ensure consistency.  
 
Experiment 1: Molecular Docking Analysis 
 
Evaluation of binding strength and specificity of Tropoflavin and EF24 to Alzheimer’s related 
proteins compared to current treatments. Key Alzheimer’s protein structures (TrkB receptor, 
Tau protein, GSK-3β) were obtained from RCSB protein bank and prepared in UCSF 
ChimeraX.  Ligand structures (Tropoflavin, EF24, Donepezil, Memantine) were downloaded 
from PubChem and converted to Mol2 format. Docking simulations were performed using 
SwissDock. Predicted binding energies (ΔG) and visuals were recorded. 
 
Experiment 2: ADMET Analysis 
 
Assessment of  blood-brain barrier penetration, solubility and toxicity safety of treatments. 
Provided insights into drug behavior and potential side effects within the human body. 
SMILES codes for all compounds were obtained from PubChem. ADME properties were 
analyzed using SwissADME (lipophilicity, solubility, BBB permeability, drug-likeness). 
Toxicity was predicted using admetSAR 2.0 (Ames mutagenicity, hepatotoxicity, LD50, overall 
toxicity). ADME properties and toxicity predictions were recorded. 
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Experiment 3: Pharmacokinetic Simulation 
 
Comparison of brain delivery efficiency with intranasal and oral administration for 
Tropoflavin and EF24. Compound profiles were created in PK-Sim. Population model was 
created. Oral and intranasal administration simulations were conducted for both drugs, and 
brain concentrations over 24 hours were recorded (Cmax, Tmax, AUC). 
 
Following the completion of our experiments, we collaborated with Professor Paul Santerre 
(University of Toronto, Institute of Biomedical Engineering), and his PhD student Brian 
Webb. Brian provided us with clinical insight into our project. Under his supervision, we then 
created PLGA nanoparticles containing both Tropoflavin and EF24 (a working prototype of 
NeuroRegen) using the University of Toronto’s MaRS lab.  
 
PLGA Nanoparticle Nasal Spray 
 
A PVA stabilizer solution was prepared. PLGA and the therapeutic compounds (EF24, 
Tropoflavin) were dissolved in an organic solvent. The organic phase was added to a PVA 
solution to form nanoparticles using an emulsification process. The solvent was evaporated 
and the nanoparticles were purified by centrifugation and washing. Purified nanoparticles were 
resuspended in isotonic saline to obtain the nasal spray formulation. 
 
Results 
 
Computational analyses indicated that the proposed compounds Tropoflavin and EF24 
demonstrated stronger predicted therapeutic potential than currently approved Alzheimer’s 
treatments Donepezil and Memantine. Molecular docking using SwissDock showed that 
Tropoflavin exhibited the strongest binding affinity to the TrkB receptor (-9.079 kcal/mol), 
compared to Donepezil (-7.796 kcal/mol) and Memantine (-6.036 kcal/mol). EF24 
demonstrated favorable binding to Tau protein (-5.068 kcal/mol) and GSK-3β (-7.796 
kcal/mol), indicating effective interaction with key Alzheimer's proteins. ADME and toxicity 
predictions generated using SwissADME and admetSAR 2.0 further revealed favorable blood 
brain barrier permeability, appropriate lipophilicity (LogP = 2.35 for Tropoflavin; 3.87 for 
EF24), and low predicted systemic toxicity, especially through an intranasal nanoparticle 
formulation. Pharmacokinetic simulations performed in PK-Sim showed that intranasal 
administration substantially improved predicted brain delivery compared to oral 
administration, increasing Tropoflavin Cmax from 0.18 to 115.63 µmol/L and EF24 from 
0.00765 to 8.53 µmol/L, while reducing Tmax from 2.75 h to 0.05 h and significantly 
increasing overall drug exposure (AUC). Collectively, these results suggest that an intranasal 
nanoparticle formulation of Tropoflavin and EF24 may provide improved target engagement 
and more efficient brain delivery than current oral treatments.  
 
Experimental synthesis of the nanoparticle formulation was conducted at the University of 
Toronto MaRS lab to validate the feasibility of the proposed delivery system. The PLGA 
nanoparticle formulation was successfully synthesized using an emulsion-solvent evaporation 
method. Microscopic analysis confirmed the formation of stable, dispersed nanoparticles with 
uniform structure and no visible aggregation, indicating effective encapsulation and 
stabilization during synthesis.  
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Discussion and Future Work 
 
Current Alzheimer’s treatments are limited by high cost, infrastructure dependence, and 
modest clinical benefit. Most approved treatments provide temporary symptomatic relief or 
only partial slowing of cognitive decline without directly restoring synaptic function or 
addressing tau pathology. Beyond therapeutic performance, accessibility remains a critical 
concern. Nova Scotia reports one of the highest Alzheimer’s mortality rates in Canada, 
influenced by an aging population, limited treatment infrastructure outside Halifax, and lower 
average household income. A self-administered, low-cost and effective intranasal therapy 
could reduce reliance on infusion centers, decrease monitoring burden, and expand treatment 
access in rural and underserved communities, not just in Nova Scotia, but globally.  
 
Future work will focus on optimizing the PLGA formulation by varying polymer molecular 
weight and lactic: glycolic acid ratios to achieve improved encapsulation efficiency and 
controlled dual-drug release. Surface modifications will be explored to enhance olfactory 
transport and maximize brain uptake while limiting systemic exposure. These results provide a 
strong proof of concept, and the successful synthesis of nanoparticles at the University of 
Toronto confirms feasibility. However, further in-vitro and in-vivo studies are required to fully 
validate these predictions. 
 
Conclusion 
 
The findings support our hypotheses and suggest that a dual-target, intranasal nanoparticle 
treatment may overcome critical limitations of current Alzheimer’s treatments to more 
effectively address the underlying mechanisms of the disease. This approach may be especially 
impactful in early stages, when neuronal repair and synaptic recovery are still possible. 
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Robotics and AI in Medicine: Addressing a National  
Caregiving Emergency  
By Imran Allarakhia 

 
Humanoid robotics is a rapidly advancing field that aims to create robots capable of 
mimicking human actions and interactions. These robots are designed to perform complex 
tasks in dynamic environments, making them ideal for applications ranging from healthcare 
and service industries to disaster response, and space exploration. Humanoid robots are 
engineered to resemble and act like humans, and are often equipped with an array of cameras, 
sensors, and AI technologies to imitate human expressions, interactions, and movements.  
 
These robots are used in various industries, including healthcare, where they assist in surgeries, 
communicate patient information, and measure vital signs. In education, robots like NAO and 
Pepper work with students - creating content and teaching programming. (Figure 1) In 
manufacturing and logistics, these robots assist in warehouses and factories, performing tasks 
such as assembly line work, and inventory management. The market for humanoid robotics is 
expected to grow significantly, increasing from $1.5 billion in 2023 to over $29 billion in 2033. 
(Market US, 2025) This growth is driven by advancements in AI capabilities and human-like 
features, enabling robots to take on more complex duties.  

 
Figure 1:  NAO and Pepper Robots 

 
Humanoid Robots in Healthcare 
 
Logistics and Operational Efficiency 
 
Humanoid robots like Unitree G1 and Pudu Robotics' Belabor, have been deployed in 
hospitals to handle logistical tasks such as delivering medications, lab samples, and medical 
supplies. The Unitree G1 is optimized for rapid, agile movement and is tailored for 
environments where compact, efficient robots are essential. BellaBot, on the other hand, is 
designed to navigate hospital corridors autonomously, reducing the workload on healthcare 
staff and minimizing human error. These robots help healthcare professionals focus more on 
direct patient care, improving overall operational efficiency. For instance, BellaBot can carry 
multiple trays of medications and deliver them to different wards, ensuring timely and accurate 
delivery. Additionally, robots like TUG by Aethon, are used to transport heavy loads and 
deliver meals, linens, and waste, further streamlining hospital operations. (Simon, M., 2015) 
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Elder Care and Companionship 
 
In elder care facilities, humanoid robots like Paro and Pepper, have been tested as companions 
to combat loneliness and assist with daily activities. Paro, a therapeutic robot designed to look 
like a baby seal, has been shown to improve moods, increase social interaction, and reduce 
symptoms of dementia. Pepper, developed by SoftBank Robotics, engages seniors in 
conversation, reminds them to take their medication, and provides a sense of companionship. 
These robots are helping to address the emotional and social needs of elderly patients. For 
example, Pepper can play games, tell stories, and even dance with seniors, creating a more 
engaging and interactive environment. Another example is ElliQ, a robot designed specifically 
for older adults, which can initiate conversations, suggest activities, and even connect users 
with their families through video calls. (Broadbent et al., 2024) 
 
Rehabilitation and Physical Therapy 
 
Rehabilitation centers have utilized humanoid robots like ReWalk and EksoGT to encourage 
patients during physical therapy sessions. ReWalk is an exoskeleton that helps individuals with 
spinal cord injuries to walk again. EksoGT is another exoskeleton used in rehabilitation to 
assist patients with mobility impairments. These robots can demonstrate exercises and provide 
real-time feedback, helping patients to stay motivated and track their progress. Advanced 
robotics and AI integrated into these devices have shown promise in enhancing 
neuroplasticity and achieving clinically meaningful improvements. For instance, EksoGT can 
adjust its support based on the patient's progress, providing more assistance initially and 
gradually reducing it as the patient improves. Additionally, robots like Lokomat by Hocoma 
are used for gait training, helping patients regain their walking abilities through repetitive, 
guided movements. (Nam et al., 2017) 
 
Precision Surgery and Diagnostics 
 
Humanoid robots equipped with advanced AI, such as Da Vinci Surgical System and Versius, 
have assisted in surgeries and diagnostics, enhancing the precision of procedures and reducing 
human error. The Da Vinci Surgical System allows surgeons to perform complex procedures 
with high accuracy through minimally invasive techniques. Versius, developed by CMR 
Surgical, is another robotic system that offers flexibility and precision in surgical tasks. These 
robots are setting new benchmarks in clinical safety and efficiency, improving patient 
outcomes across various specialties including urology, plastic surgery, and ophthalmology. For 
example, Da Vinci's robotic arms can make precise movements that are difficult for human 
hands, reducing the risk of complications and speeding up recovery times. Another example is 
Mazor X by Medtronic, which is used in spine surgery to enhance the accuracy of screw 
placement and reduce the risk of complications. (Medtronic, 2023) 
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Patient Interaction and Engagement 
 
Humanoid robots like Ameca and Nao, have been used to improve patient interaction and 
engagement. Ameca, developed by Engineered Arts, is known for its lifelike expressions and 
interactions, making it ideal for engaging with patients in a more human-like manner. Nao, 
developed by SoftBank Robotics, is a smaller humanoid robot that can greet patients, guide 
them to their appointments, and provide information. These robots create a more efficient 
and welcoming environment. For instance, Nao can interact with children in pediatric wards, 
making their hospital experience less intimidating and more enjoyable. Another example is 
Moxi by Diligent Robotics, which assists nurses by performing non-patient-facing tasks such 
as fetching supplies and delivering items, allowing nurses to spend more time with patients. 
(Diligent Robotics, 2023) 
 
As the older population in Canada is expected to grow, it will be essential to support seniors 
to maintain their quality of life - to age with dignity and in place. (Figure 2) According to 
Statistics Canada, people are living longer than in previous generations. By 2052, one quarter 
(24.9%) of Canadians could be 65 years of age or older. (Statistics Canada, 2017) Those aged 
85 and over are among the fastest-growing age segment, with an over 10% increase between 
2016 and 2021. (Statistics Canada, 2017) Of interest is that in 2023, the personal and 
caregiving segment held the largest market share at 32%.  
 
 
 
 

 
Figure 2: Humanoid Robots Supporting Older Adults 
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A report commissioned by the Canadian Medical Association (CMA) estimates that Canada 
will need 230,000 more eldercare workers by 2031, due to the aging population and increasing 
demand for elder care services. The continued advancements in humanoid robot development 
will be critical to meet the demand for healthcare for Canada’s aging population. (Demand for 
Elder Care Set to Double in 10 Years: New Report Commissioned by CMA, 2021) 

 
 

 
Figure 3: CareBotix: A Humanoid Robot 
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