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I. Abstract: 

Our vision is for everyone to be able to diagnose multiple problems by themselves, 

quickly.  Especially during this pandemic, people are spreading pathogens unknowingly, and it’s 

costing people their lives.  We have designed a wearable band along with a nanobot that will 

allow you to diagnose: viruses, diseases, body injuries, environmental conditions, and safety 

issues by yourself, at any time.  We will use Artificial intelligence, nanotechnology, ultrasound, 

and sensors for diagnostics.  To power our nanorobot and our band, we will harvest Radio 

Frequency (RF) energy and use radio waves for communications.  
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II. Description 

1. Present Technology 

Today there are wearables that can track heart rate, activity, sleep, exercise, weight, and 

blood pressure.  What we don’t have today is a wearable that can detect internal and external 

health issues all in one device.  In our vision, our band can diagnose multiple problems, whereas 

most bands today typically are very heavy and can only track basic health or fitness indicators. 

On top of that, they are sometimes not 100% accurate. Many fitness trackers measure users' steps 

and heart rate, but they don't get into the deep diagnostics of biomarkers or other internal 

indicators.  For now, those who want to screen for a disease or a medical condition still need to 

go to the doctor. 

Some types of medical devices and technology used by doctors are stethoscopes, 

sphygmomanometers, ophthalmoscopes, electrocardiographs, X-Rays, MRIs, ultrasounds, CTs, 

pathology tests, diagnostic tests, bone scans, thermometers.  A big limitation is that most of these 

devices cost a lot of money and thus require a lot of training to use them, as well as access to a 

medical facility and a trained professional. 

The CDC currently recommends a nasopharyngeal swab to test for the virus COVID-19. 

This method is uncomfortable and it can take several days for your test results to arrive.  In 

addition, false positives are relatively common. 
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2. History 

We focused on the history of the wearables technologies related to health.  The first 

known wearable related to health was the eyeglasses.  The eyeglasses were created in the 

13th-century by Salvino D'Armate.  The next major health subject that an invention was made to 

help with was hearing.  In 1938, the wearable healing aid was developed by Aurex Corp.  2006 

was the year when companies started to release improved mobile health products.  Nike and 

Apple partnered together in 2006 to create a wireless system between the iPod and Nike+ 

footwear.  The iPod and Nike+ footwear came in a kit.  The kit stored information about time 

spent running, calories you burned, how far you ran, and pace.  In the year 2010, Philips 

designed a device known as the Philips Lifeline.  This enables seniors to call for help if they fall 

in their house, or anywhere on vacation.  April 24th, 2015 was the release date of the Apple 

Watch.  The Apple Watch had fitness tracking and health monitoring capabilities.  

3. Future Technology 

The vision for our diagnostic band is to have a quick, portable, and effective diagnostic 

device.  It can act as a monitor for an ongoing condition.  Our diagnostic band targets users that 

don’t have access to medical care, cannot afford medical care, and users that need a quick and 

accessible diagnostic and monitoring device. 

Our diagnostic band will diagnose viruses, diseases, body injuries, safety, and 

environmental conditions.  To diagnose external conditions, we will use different types of 

sensors and artificial intelligence.  To diagnose internal conditions, we will use a nanorobot.  Our 

nanorobot will communicate with our band using radio waves to diagnose internal conditions.  

2 



 
The Diagnostic Band (TDB) 

On the band there will be a small screen that will be able to show time, weather, have a 

camera, health related information, etc.  When it senses something about your body or the 

environment it will give you a notification.  There will also be the option to have bluetooth 

headphones/earbuds.  

Because our device is used for self-diagnosing, the device must alert the user if a 

condition is detected.  The device will inform the user what condition they have, accompanied 

with a quick overview of what the condition is. The device will also provide how severe the 

condition is and what to do. The device will keep track of your schedule and hobbies. 

 

Figure: 1 

As shown in Figure 1, the band will have a small screen that will display different 

information about your body.  Whenever it detects a problem in your body, a notification will 

appear on the screen.  When the notification is pressed, it will list the problem/s and/or it will 

show an image of what’s wrong with your body.  When it is turned on for the first time there will 
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be multiple applications that can be downloaded such as a phone app where you can call people. 

There will also be an application where you can see the data that the band has collected.  

A key technology behind our band and nanorobot is the use of biosensors.  A biosensor is 

a device used for the detection of an analyte.  This combines a biological component with a 

physicochemical detector component.  As shown in Figure 2, a biosensor consists of three 

different parts such as the transducer, the recognition layer, and the analyte.  The analytes will be 

bacteria, viruses, sweat glands, blood, pollutants in the air, cancerous cells, etc. The different 

types of sensors are optical, mechanical, electrical, and magnetic. 

 

Figure: 2  

Internal problems may not be successfully and accurately monitored by technologies on 

the outside.  We decided on a nanorobot that will traverse the body and relay information back to 

the band. The nanorobot will include sensors and ultrasound imaging that will analyze the body 

to ensure that the body is healthy and working properly.  They can be deployed into the body by 

injection. 
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“Nanotechnology is the science, engineering, and technology conducted at the 

nanoscale.”   We are using a nanorobot to diagnose diseases and body injuries.  Some injuries 1

and diseases our nanorobot can diagnose are asthma, cancer, diabetes, kidney disease, heart 

disease, muscle and ligament soreness, concussions, and broken bones.  Nanorobots can also 

eliminate the need for MRIs, X Rays, and CT Scans. 

Our nanobot will use sensors to detect viruses.  The sensors will be used to quickly and 

accurately test for COVID-19 and other viruses.  This will eliminate the long wait time to getting 

your test results.  

The nanorobot will determine if a cell is cancerous by looking at the size and shape of the 

cell, the size and shape of the cell’s nucleus, and the arrangement of the cells.  If the nanorobot 

finds that a cell is abnormal, it will send a message to your band and your band will display a 

notification on its screen telling you to visit a doctor and that you potentially could have cancer.  

 Our nanorobot will also be able to diagnose broken bones and fractured bones by taking 

images and looking at the broken bones, pulled muscles, ligaments, etc.  This will also send a 

notification to your band that will tell you that you have a broken bone, a pulled muscle, or a 

ligament problem and to see a doctor for treatment.  

The design of the nanorobot is very important.  In general, our nanorobot will need to 

include a controller, a locomotion device, sensors, a manipulator/end effector, and a power 

source. 

1 “What Is Nanotechnology?” What Is Nanotechnology? | Nano, www.nano.gov/nanotech-101/what/definition. 
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Figure: 3 

Our nanorobot, as illustrated in Figure 3, will include fins as a locomotive device to move 

through the bloodstream.  It will have a manipulator claw to grab cells and to analyze them. 

Inside the controller, we will include artificial intelligence and programs to understand the data 

from the sensors and to communicate back to the band.  We will need an ultrasound for imaging, 

so that we can detect bone fractures and injuries.  

 A power source is the energy source for the robot and band.  To power our nanorobot 

and our band, we will harvest Radio Frequency (RF) energy.  In the air, there is RF energy from 

Wi-Fi, radios, microwaves,  cell phones, etc.  We will use an RF energy harvester to gather RF 

energy and convert it to electricity.  As shown in Figure 4, an antenna will capture RF energy, 

then an RF-to-DC converter will convert it to electricity.  DC power management circuitry will  
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distribute the electricity to different parts of the nanorobot and the band that require electricity 

(e.g. sensors, screen, controllers, and etc.) 

 

Figure 4: 

In our vision, our nanorobot will use an ultrasound to examine your body for broken 

bones or any other body injuries and diagnose your injuries.  An ultrasound is a part of medical 

imaging.  It uses sounds or vibrations with ultrasonic frequencies to examine a fetus or look 

inside your body for broken bones.  We will use an ultrasound image over an X-Ray image 

because an X-Ray gives off radiation. 

Figure: 5 

The nanorobot and the band will communicate via electromagnetic radio waves. 

Communication between the band and the nanorobot is essential, as information collected from 

the robot needs to be sent to the band for the user to access it.  The band will also use 

electromagnetic radio waves to communicate to emergency services and to contact the band. 
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All waves consist of energy transmitted by particles. Electromagnetic (EM) waves can 

travel in a vacuum, unlike mechanical waves. EM waves will travel in a straight line unless 

another force changes its course.  Electromagnetic radiation consists of interconnected electric 

and magnetic fields, both containing energy.  The electric field will change with time, creating a 

magnetic field.  The magnetic field will also change with time, creating an electric field.  The 

fields travel across space, endlessly creating each other in an electromagnetic wave. 

The waves we have decided to use are electromagnetic radio waves from the 

electromagnetic radiation spectrum.  If you look at the EM spectrum in Figure 6, wavelengths 

get smaller or tighter as you move up.  Here we will find X-Rays and gamma rays. These rays 

are accessible by only trained handlers, as they can be harmful.  On the other hand, television 

and radio waves, which are located at the bottom of the spectrum, are longer and not dangerous.  

  

Figure: 6 
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4. Breakthroughs 

For our project to succeed, many breakthroughs are needed.  Nanosensors are important 

because they will be used to detect health problems inside of the body.  They will also be able to 

provide the additional details we need to monitor someone’s health beyond what is available 

today.  The nanosensors in the nanorobot track and detect internal issues by monitoring and 

checking for changes to various biomarkers in the body.  Currently, a professor named Thomas 

Webster and his team investigated the use of nanosensors to detect and treat bacterial and viral 

infections. The study evaluated different nanoparticles that were known to be causes of the 

infections.  We would need to conduct similar studies to look into different nanoparticles in the 

body.  Our study would focus on leveraging different types of nanosensors that are available. 

These include optical, mechanical, and electrical sensors that can track different types of signal 

changes.  We could then test and evaluate changes to different biomarkers in the body so that our 

nanorobot would be able to monitor and identify more illnesses, infections, and diseases.  Some 

additional breakthroughs that we need are how we will power the nanorobot. Since the nanorobot 

will work inside of the body, there needs to be a way to make sure that the nanorobot can power 

itself indefinitely. We will need to investigate how much power is needed by the nanorobot to 

move around the body and what are safe and effective ways to charge the nanorobot.  One test 

that needs conducting is to power the nanorobot using radio frequency energy (RF).  RF energy 

is non-invasive, but exposure can be harmful.  More research needs to be done to see if there is a 

safe and effective way to use RFs as an energy source.  It's also important that we know how to 

control the nanorobot.  We are planning on using artificial intelligence and the information from 

the biosensors to travel to parts of the body.  This would need to be tested and proven safe. 
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5. Design Process 

Our initial vision was a band that would make it easy to self diagnose a wide varieties of 

conditions and illnesses, internal and external.  We listed all the conditions and we organized 

them on a table, along with the technology to diagnose the disorder.  We then realized it would 

be difficult to diagnose and monitor internal conditions accurately and successfully with an 

external device, so we settled on an additional solution. 

Our team had to decide on a way to diagnose health conditions inside of the body.  We 

came up with an idea to include a smartphone and plugins to help measure things using blood or 

saliva.  We then decided that it wouldn’t be able to diagnose all of the things we needed, so we 

came up with the idea of a nanorobot.  Later, we discussed using nanosensors to help diagnose 

everything in our table.  

When we were designing the nanorobot we had a debate on how to power the robot. With 

hydropower, the nanorobot will have to be in the blood flow in order to be powered and the band 

wouldn’t work with hydropower.  We decided on thermal electricity.    We then learned that 

thermal electricity wouldn’t work because it requires two different temperatures.  It would work 

on the band as it could use the body heat and the temperature of the air.  However, the nanorobot 

would only be exposed to the temperature of the body heat.  We then discovered RF energy.  RF 

energy would use energy from Wi-Fi and turn it into power. Due to these reasons we chose RF 

Energy over hydropower and thermal electricity. 

6. Consequences 

With almost all new technology, there are positive and negative implications on society. 

There are many positive implications and negative implications with our project.  Our wearable 
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band will help with early detection of diseases and illnesses.  The band will be able to detect and 

determine the conditions of your environment and if it is healthy or not.  Our band will also cut 

down the time and money it takes to go to the doctor’s.  There are also some negative 

consequences, meaning that this project may not be appealing to the public for various reasons. 

People may be allergic to the material the nanorobot uses, causing an allergic reaction inside the 

body.  The body may not be welcome to such a foreign device suddenly entering the bodily 

system, causing the immune system to blindly fight the bot.  The nanorobot might also fight the 

body.  The new circulating nanorobot may accidentally impact or interact with a cell in the body, 

causing an unwanted tumor.  However, with much emerging technology and ongoing advance 

research, the negative impacts could be managed and minimized. 
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