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Abstract

In this project, we designed and built a model of 
an artificial pancreas using an arduino, 
homemade sensors, and electric pumps. We 
learned a lot about coding, electronics, the 
importance of insulin in the body, and the high 
cost of medical insulin. We hope our project 
raises awareness about the struggle of getting 
insulin for diabetic patients, and some modern 
solutions that are available. 



Question

   How can we model 
the control systems 

needed for an 
artificial pancreas?



Purpose Statement

   
We chose this project because we were originally going to make a 
model of how a pancreas works but we figured that it was prone 
to usage in past projects making it unoriginal. We know that 
insulin is very important but it is very expensive for people with 
diabetes, and it is needed every week for diabetic patients. We 
hope that our project will raise awareness about the mechanisms 
of insulin, and the science of diabetes.



Background Research

   

Did you know that Insulin costs over $50-$1000 per month? Insulin is a very important 

hormone produced in the body.  Unfortunately, people with diabetes can’t produce it effectively 

and need to inject insulin daily. When diabetic people don't get insulin it can be a serious 

problem. We are gonna make a model of an artificial pancreas and look into what happens when 

                            you don't get insulin, insulin prices, and how insulin works.

Without insulin, the body breaks down its own fat and muscle and loses weight. This can 

lead to a serious short-term condition called diabetic ketoacidosis, which causes the bloodstream 

to become acidic, creating dangerous levels of ketones in the bloodstream and leading to severe 

dehydration and eventually death.

After eating, carbohydrates are broken down into glucose, the body's main source of 

energy. Glucose then enters the bloodstream. The pancreas responds by producing insulin, 

which allows glucose to enter the body's cells to provide energy. Over 37 million Americans suffer 

from diabetes, a disease where there is too much glucose (sugar) in the blood. 



Of those patients, over seven million require some form of daily insulin injections. One of the 

largest concerns for patients and health care providers is the rising price for insulin. In the past 

ten years, the cost of insulin in the U.S. has increased three times more. While the exact reason 

for this increase is unknown, experts believe that it may be due to the increasing number of 

People with diabetes who have twice the healthcare costs of people without the condition. On 

average, these costs can reach over $9000 per year. Affordable treatment for diabetes is 

important because without insulin it can lead to death.

An artificial pancreas is a three-part system that works together to copy the way a healthy 
pancreas controls blood sugar levels in the body. The artificial pancreas will be used to treat type 

1 diabetic patients.
An artificial pancreas, or closed-loop insulin delivery system, continuously monitors blood sugar 
levels, calculates the amount of insulin needed, and automatically delivers insulin with a pump. 

Having an Artificial Pancreas because insulin is very unstable so when you get an Artificial 
Pancreas you can make the Insulin stable.

When you don’t get insulin your body breaks down its own tissue and fat which is prone to 
dehydration.Insulin prices are skyrocketing causing many to not get insulin due to the cost. We 
learned that carbohydrates are broken into glucose after you eat. In conclusion we have really 

considered the fact that if this project succeeds we will have a big impact on the insulin problem.



Materials

   

 5V pump 
 Transistor
 100 kΩ resistor
 Alligator clip leads
 Multimeter
 Arduino
 BreadBoard
 Jumper Wires
 LCD Screen
 Computer with USB-B port
 Bowls or food storage containers (2)
 Aluminum foil
 Tape
 Corks or packing foam
 Tap water
 Salt water
 Optional: food coloring

https://www.adafruit.com/product/3910
https://www.adafruit.com/product/2787
https://www.adafruit.com/product/1008
https://www.adafruit.com/product/2034


Design Specifications

 What the model of the artificial pancreas is going to do is 
measuring the resistance of the water in a container, which 
represents blood sugar level in the body. If the resistance is too low 
because of salt that is present, which represents high blood sugar, 
the pump will turn on. This adds tap water to the “body” reservoir 
and should raise the resistance, which represents adding insulin to 
the blood to  reduce blood sugar level. The goal would be to keep 
the water from getting too salty, which represents keeping the 
blood sugar at a healthy level. We want this system to be able to 
respond to salt water added to the “body” reservoir at any time. 



Design Specification Diagram



Engineering Procedure 

The first thing we did was familiarize ourselves with how 
arduinos work. Once we felt comfortable, we tried to build 
the circuit with the pump, following a guide. We had to 
make our own resistance/conductivity sensor out of 
styrofoam, attach a dc motor pump, and use a transistor to 
turn on and off the pump. Some issues we ran into were 
using the wrong resistors, and the pins on the transistor 
we used were different than in the guide. We also had to 
change the code, specifically by changing the “threshold” 
value to match the values we were measuring with our 
sensor. Once we solved all these problems our system 
worked! Then as a bonus, we hooked up an lcd screen to 
display relevant messages. 



Results/Data

   



The Completed Model of the Artificial pancreas. Pouring Salt water into the Red bucket represents 
getting a spike in blood sugar levels. The Pump should then turn on automatically to dilute the salt 
water, representing the pumping of insulin into the bloodstream to regulate blood sugar level. 



It works! The pump is lifted out of the water to show that water is flowing. 



Lab Notes

   

What we observed in the during this project is that when 
there is salted water in one bucket and clear in the other 
when you pump clear water into the salted the salt inside 
start to spread apart and become less salter in the 
process.

What we observed today is that in the code when you type  
int conductivity; (int means integer) and int threshold = 160 
and turns on the clear water when salt is added and it 
turns off when conductivity>160.



Conclusion

Our project helped us achieve our goal of understanding how 
the pancreas works, how to code,  and how to use electrical 
circuits. The project was tough but really developed our 
computer and technology skills. We feel as if this project could 
really impact how people think about pancreases and 
diabetes. The outcome of the design actually exceed our goals 
and we were really proud of ourselves. Our design improved 
throughout its build, we made our own sensors and circuits, 
and successfully solved technical issues, including adjusting the 
code to match the threshold of our sensor. When we added 
the salt to the water, the pump instantly turn on as it should 
have! We think one way to improve our system would be to 
remove salt from the water using reverse osmosis instead of 
just diluting the salt. That would be a better analogy for adding 
insulin to the bloodstream.
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