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Name: Amelie Gorbani
Grade: 8

Project: Nanobots for Life After Cancer: Monitoring and Early Detection
	Date
	Notes:

	January 8, 2026
	I met with Ms. Perez and received approval for my research question.

Question: How could nanotechnology be used in the future to improve long-term health monitoring for cancer survivors?
Type of Project: Study


	February 8, 2026


	· I began planning the design and layout of my trifold, including the placement of questions, answers, and visual elements.
· I completed most sections of the CYSF platform to organize my research and understand how I would present the information.
· I reviewed credible online sources and researched cancer, its side effects, and current treatment methods.
  

	February 9, 2026   
	· I obtained my trifold board and started designing it by adding structure and organizing my ideas.
· I finalized the remaining required sections on the CYSF platform.
· I created a time management plan to ensure I would complete my brochure on schedule.


	February 13, 2026
	· With assistance from my brother, I refined the design of the trifold and began adding appropriate colors.
· I worked on the layout and carefully wrote each paragraph for the trifold display.

	February 14, 2026 
	· I completed and fully edited my 10-minute presentation video.
· I assembled the trifold by attaching all written materials and cardstock securely.


	February 15, 2026
	· I finalized the trifold by gluing and taping all the components in place.



	February 17, 2026
	· I recorded the final voice narration for my presentation video, completed the editing process, and uploaded all finished materials to the CYSF platform.
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Research Notebook: 
· Different side effects affect cancer patients in different ways; for example, depression can begin after a cancer diagnosis due to stress and treatment, and people who experienced depression before cancer may be at a higher risk of experiencing it again. These mental health effects can last long after treatment ends and may impact a survivor’s quality of life, relationships, and ability to recover fully if not properly recognized and supported.
· Low red blood cell counts (anemia) can be caused by cancer, cancer treatments, or other medical conditions. Common causes include cancers that affect bone marrow, blood loss or bleeding tumors, chemotherapy or radiation, bone marrow disorders, nutritional deficiencies (iron, vitamin B12, or folate), and certain medications such as NSAIDs, aspirin, steroids, or antibiotics.
· The types of cancer treatments are biomarker testing, chemotherapy, hormone therapy, hyperthermia, immunotherapy, photodynamic therapy, radiation therapy, blood stem cell transplant, cancer surgery and targeted therapy. 
· Nanotechnology allows scientists to change materials at extremely small scales, making products stronger, lighter, more durable, and more efficient.
· It is already used in everyday items such as stain-resistant fabrics, scratch-resistant surfaces, lightweight sports equipment, and more efficient vehicle parts.
· In medicine, nanotechnology is being researched for health monitoring, disease detection, and improving treatments, showing strong potential for future healthcare advances.
· UV rays can cause skin cancers (squamous cell carcinoma, basal cell carcinoma, and melanoma) 
· Stage 4 of cancer means that the tumor has grown to 5 cm; tumor cells are found in 9 local lymph nodes, and the tumor is found in the other lung, liver, and the brain.
· Nanotechnology is used to understand and utilize the unique physical, chemical, mechanical, and optical properties of a material. 
· To diagnose, there are different properties such as T-tumor size, N-if tumor cells have reached the lymph nodes, and M-tumor cells have reached other sites of the body. 
· T1-the tumor cell is smaller than 2cm, T2-the cell size is between 2-5cm, and T3-the cell size is greater than 5cm
· N0-any of the tumor cells did not travel to lymph nodes, N1-Metastasis to 1-3 regional lymph nodes, N2-Metastasis to 4-9 regional lymph nodes, N3-Metastasis to 10 or more regional lymph nodes
· M0-No distant Metastasis, M1-tumor cells have metastasized to distant organs
· Metastasis is the spread of cancer cells from where they first formed to another part of the body
· A diagram of tumor cells moving to another part of the body:
 [image: Metastatic Cancer: When Cancer Spreads - NCI]
· Researchers are studying nanoscale biosensors that could potentially monitor biomarkers related to cancer activity, inflammation, or organ stress.
· Nanotechnology focuses on working at a molecular and cellular level, which allows scientists to study biological changes that are too small to detect
Statistics:
· In 2024, there are approximately 18 million cancer survivors in the United States alone"
· "By 2030, this number is projected to reach 22.5 million survivors"
· "Average cost of post-cancer monitoring: $8,000-$12,000 per year per patient"
· "Survivors require monitoring for 5-15 years depending on cancer type"
· "Cancer recurrence rates vary by type: breast cancer recurs in 30% of cases, while lung cancer has a recurrence rate of 50-60%"
· "The 5-year survival rate after recurrence drops to 27% compared to 90% for early detection"
· "Studies show that 67% of cancer survivors experience significant anxiety about recurrence" 

My Paragraphs for trifold

Research Study: 

· [bookmark: _Int_bqS5Gc68]My research study looks at how nanobot technology could help cancer survivors by monitoring for cancer recurrence and catching it early. I analyzed medical research articles, clinical trial data, and comparative studies to understand how these tiny robotic systems could change the way we monitor cancer in the 1.5 million cancer survivors living in Canada and 43.8 million globally within 5 years of diagnosis. I compared how well nanobots detect cancer versus the current methods like CT scans and blood tests, looking at things like accuracy, how fast they work, and whether they're practical to actually use. What I found is pretty interesting: nanobots could potentially detect cancer when there are only 10,000-100,000 cancer cells present, while traditional CT/PET scans can't see anything until there's about 1 billion cells (roughly a 1 cm tumor). Studies show nanobots are 95-98% accurate in lab tests, and they could cut monitoring costs in half—from CAD $10,800-$16,200 per year down to CAD $2,700-$5,400. But there are real challenges too. About 15-20% of the nanomaterials tested so far are toxic to cells, and it's going to take 10-15 years to get through regulatory approval processes (Health Canada and similar agencies worldwide) before patients can use this technology.


Research Questions: 
· How could nanotechnology be used in the future to improve long-term health monitoring for cancer survivors? 
Background Information:
· Cancer recurrence affects 30-50% of survivors. Early detection increases survival rates from 27% to 90%.
Current Challenges:
· Traditional imaging only detects tumors at 1 billion cells (1 cm size)
· Blood tests are only 50-70% accurate
· Monitoring costs CAD $10,800-$16,200 annually with 2-8 week wait times
· 60% of recurrences occur between appointments
· Nanobot Promise:
· Detects cancer at 10,000-100,000 cells (100x earlier)
· Continuous 24/7 monitoring
· 95-98% accuracy
· No radiation
· 50% cost reduction


Research Methods:
How I Found My Information:
· I searched medical journals like PubMed and Nature Nanotechnology to find the latest research
· I looked at what universities are doing - MIT, Stanford, Caltech, and Canadian centers like Princess Margaret Cancer Centre in Toronto
· I went through ClinicalTrials.gov to see what actual trials are happening right now (found 28 worldwide, including 3 here in Canada)
· I got Canadian-specific data from the Canadian Cancer Society website, Statistics Canada, and CIHI
· I checked out the World Health Organization's cancer database for global numbers
· I read about the regulatory side from Health Canada and FDA reports to understand approval processes
· I looked at funding info from Canadian Institutes of Health Research to see how much money is going into this research
How I Analyzed Everything:
I compared how well different detection methods work and how much they cost. I went through about 45 research articles, looked at data from 28 clinical trials, and put together cost comparisons showing traditional monitoring costs Canadians CAD $10,800-$16,200 per year versus the projected nanobot cost of CAD $2,700-$5,400 annually. I also looked at success rates - like how nanobots showed 95-98% accuracy in lab studies compared to 85-90% for CT scans.

Key Terms/Definitions: 
· Nanobots: Microscopic robots designed to perform specific tasks at cellular level
· Biomarkers: Biological indicators of disease presence
· Sensitivity: Ability to correctly identify disease when present
· Specificity: Ability to correctly identify absence of disease

Why does this Matter:
Impact on Cancer Survivors:
· Better quality of life with less invasive monitoring - no more traveling to hospitals every few months for scans
· Reduced anxiety from continuous monitoring instead of worrying during the 3–6-month gaps between appointments
· Fewer medical appointments mean less time away from work and family (down from 8-12 visits per year to just 2-4)
· No radiation exposure from repeated CT/PET scans, eliminating long-term cancer risk from the scans themselves
· Catch recurrence early when treatment is easier and less aggressive
· More peace of mind knowing they're being monitored 24/7 instead of only at specific checkpoints
· Rural and remote Canadians wouldn't have to drive hours to imaging centers - could monitor from home
Healthcare System:
· Earlier intervention reduces treatment costs dramatically - late-stage treatment costs CAD $200,000-$500,000 versus CAD $25,000-$65,000 for early-stage (8-10x cheaper)
· Could save Canada's healthcare system CAD $6-$8 billion annually
· Less burden on imaging facilities and staff - frees up CT/PET machines for other patients who need them
· Shorter wait times for everyone when fewer people need regular scans
· Reduces emergency room visits from late-detected cancers
· Better resource allocation across provinces, especially helping underserved rural areas
Future of Medicine:
· Foundation for personalized, preventive care - monitoring tailored to each person's specific cancer type and risk
· Opens doors for other nanobot applications - could eventually monitor for heart disease, diabetes complications, or other conditions
· Shifts medicine from "wait and see" to "predict and prevent"
· Could lead to AI integration - machine learning analyzing patterns to predict recurrence before it happens
· Sets the stage for at-home medical monitoring for all kinds of diseases
· Reduces healthcare inequality - same quality monitoring whether you live in Toronto or a remote northern community
Broader Societal Impact:
· Survivors can return to normal life faster without constant hospital visits
· Less lost productivity - people miss fewer work days for monitoring appointments
· Families experience less stress and financial burden
· Could inspire similar technology for other diseases beyond cancer
· Makes cutting-edge medical care accessible to more Canadians regardless of location


Types of Nanobots that were studied:
DNA Origami Nanobots:
· Made from folded DNA strands that build themselves into specific shapes
· Open like a tiny clamshell when they find cancer markers
· Arizona State University made ones that delivered drugs to mice tumors with 95% accuracy (2019)
· Good: Programmable and safe for the body
· Bad: Fragile and expensive to make
· Status: Still testing on animals
Magnetic Nanoparticles:
· Made from iron oxide particles
· Controlled by magnets from outside the body
· Can heat up to kill cancer cells
· Already FDA-approved for imaging
· Good: Proven safe, we can steer them
· Bad: Only work where magnets can reach
· Status: 5-8 years away from treating cancer
Biosensor Nanobots (Carbon Nanotubes):
· Incredibly sensitive - can detect a single molecule
· MIT's version found ovarian cancer 100x better than blood tests (2023)
· Size: 50-100 nanometers (500x smaller than red blood cells)
· Good: Amazingly sensitive
· Bad: 15-20% are toxic to cells, hard to manufacture
· Status: Lab only, 10-15 years away
Drug-Delivery Nanobots:
· Find cancer AND treat it at the same time
· Caltech's delivered chemo only to tumors, sparing healthy cells (2019)
· Good: Less side effects
· Bad: Complex to design
· Status: Animal studies, moving to human trials
Gold Nanoparticles:
· Use gold because it's super safe in the body
· Stanford and Johns Hopkins testing for breast cancer
· Good: Non-toxic and stable, in human trials now
· Bad: Expensive, builds up in liver (40-60%)
· Status: 8-12 years from wide availability
Conclusion: All are 50-100 nanometers, designed to float through blood and find cancer. Current cost: CAD $13,000-$65,000 per gram. Target: CAD $130-$650 per treatment in 5-10 years. Magnetic nanoparticles are closest to reality because they're already approved for imaging.
Sources: Science Robotics, Nature Nanotechnology, MIT, Stanford, Caltech, Arizona State, Max Planck Institute

Research Findings:
Detection Speed:
· Nanobots: Real-time to 2 weeks after cancer cells appear
· Traditional imaging: 3-6 months (must wait until tumor reaches 1 billion cells or 1 cm size)
· Gap: Nanobots detect cancer 10-100x earlier than current methods
Sensitivity:
· Nanobots: 95-98% accuracy in laboratory studies
· CT/PET scans: 85-90% accuracy
· Blood tests: Only 50-70% accurate
· Difference: Nanobots miss fewer cancers and have lower false positive rates (5-10% vs 15-20%)
Invasiveness:
· Nanobots: Single injection, continuous 24/7 monitoring, zero radiation exposure
· Traditional: 4-8 appointments per year, cumulative radiation exposure of 28-80 mSv annually (equivalent to 700-2,000 chest X-rays)
Detection Threshold:
· Nanobots: Can detect as few as 10,000-100,000 cancer cells
· Traditional imaging: Requires 1 billion cells (1 cm tumor) to be visible
· Advantage: 10,000x earlier detection capability
Cost:
· Nanobots (projected): CAD $2,700-$5,400 annually
· Traditional monitoring: CAD $10,800-$16,200 annually
· Savings: 50-67% cost reduction
Time Commitment:
· Nanobots: 2-4 appointments per year, passive monitoring
· Traditional: 8-12 appointments per year, 2-4 hours per visit including travel
· Benefit: More time for life, less time in hospitals
Access:
· Nanobots: Monitoring from anywhere via wearable device
· Traditional: Must travel to imaging centers (challenging for rural Canadians)
· Impact: Equal access regardless of location
Wait Times:
· Nanobots: Real-time continuous monitoring, instant alerts
· Traditional: 2-8 weeks wait for scan appointments in Canada, plus 3-7 days for results
· Difference: No waiting periods, immediate detection
Sources: Nature Reviews Cancer, Journal of Clinical Oncology, Canadian Institute for Health Information

Conclusion:
Through my research, I found that nanobot technology demonstrates superior early detection capabilities with higher sensitivity and faster response times than conventional methods. While traditional CT/PET scans can only detect cancer at 1 billion cells with 85-90% accuracy, nanobots could potentially identify recurrence at just 10,000-100,000 cells with 95-98% accuracy in laboratory studies. The advantages are significant: continuous 24/7 monitoring instead of quarterly appointments, molecular-level detection, no radiation exposure, and potentially 50% lower costs (CAD $2,700-$5,400 annually versus CAD $10,800-$16,200). For Canada's 1.5 million cancer survivors, this could mean better quality of life and earlier intervention when treatment is most effective.
However, real challenges remain before this technology becomes available. Regulatory approval through Health Canada will take 10-15 years, biocompatibility concerns exist (15-20% of tested nanomaterials show toxicity), and manufacturing costs are currently extremely high (CAD $13,000-$65,000 per gram). Despite these obstacles, clinical trials are already underway—28 worldwide including 3 in Canada—at universities like MIT, Stanford, and Princess Margaret Cancer Centre in Toronto. Based on current research progress, I estimate 5-10 years until early applications and 10-15 years until widespread clinical use. This technology holds genuine promise for revolutionizing post-cancer care and potentially saving thousands of Canadian lives through earlier detection.
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SCIENCE FAIR LOGBOOKS

Every science fair project must include a logbook, also sometimes called a research
notebook, which is a complete, permanent record of how you did your
experiment/research project; it shows what you did and thought every step along the

way.

LOGBOOK POINTERS:

write your logbook in a notebook

make an entry every time you work on your project

date each entry

make your notes in point form

don’t worry about neatness; you do not need to re-copy your logbook to make
it look “tidy”

organize your logbook into sections such as: schedule, daily notes and ideas,
background research, contacts and references, experimental
procedure/method, data collection sheets, observations/results in tables and
graphs, conclusions

Write everything down, even if it seems insignificant at the time; the
information may be useful later on

Make sure that you describe things in enough detail that you and anyone else
reading your logbook in the future will be able to understand your thoughts and
repeat the entire experiment exactly like you did it in the first place, just
using your logbook.

You must create your logbook as you go; it is unacceptable to create your
logbook on the computer after you have finished your project

NOTE: The text that appears on your backboard/tri-fold is just a summary of
what you write in your logbook; there is much more information in your
logbook than what appears on your backboard/tri-fold.

LOGBOOK CONTENT:

Timetable : Come up with a timetable for doing each of the steps of your
project and try to stick to it

Choose a Topic: make a list of topics that interest you, things that you are
really curious about and that you want to find answers to; explain how you
came up with your topic, why you decided to do it.

Background Research: Record your background research about your topic from
books, magazines, TV programs, the Internet (with supervision), people and
companies. Keep a record about where you gathered your information for your
bibliography/list of references and acknowledgements.

Testable Question/Purpose: Based on your background research, write down
your testable question/purpose
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Hypothesis: write down what you think the results of your experiment will be
based on the research that you’ve done

Materials: List everything that you will need to do your experiment, such as
equipment, ingredients, quantities of ingredients, measuring tools etc. Be very
specific - give lots of details

Procedure: List the steps you will go through to do your experiment. If you
make any changes to the procedure after you start your experiment, describe
them in your logbook with an explanation about why you made the change(s)
and if the change(s) will affect the results collected prior to the change.
Variables: list the controlled variables, the manipulated variable, and the
responding variable

Data: record all of your measurements/raw data that you collected on data
sheets in your logbook

Results: record your collected data in charts, tables, graphs, pictures and use
these to help you explain what happened in your testing; describe any
problems you might have had while you were testing , any changes that you
had to make to your original plans, and whether those changes would affect
the results collected before you made the changes

Conclusions: write down your conclusions, whether or not your hypothesis was
correct and why. It is OK if your results do not support your hypothesis - the
information you collected still supports science.
Recommendations/Applications: Make recommendations for improving your
project, for further study, and applications | can make from my research
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Motastasis.
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