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Problem Definition:  

It has been known that smoking damages the lungs. To brainstorm ideas on how an individual 
might model the damages, an understanding of how the lungs work is required. The human lung, 
when exposed to any unwanted particles, produces mucus; this acts as an adhesive for the 
particles. With the particles sticking to the mucus, cilia lining the lungs help to extract the 
particles by acting as an escalator. The cilia sweep the mucus up the bronchi, through the 
trachea, and out the mouth when an individual coughs due to the irritation caused by the mucus. 
When an individual smokes, the carcinogens enter the lungs and paralyze the cilia. With the cilia 
paralyzed, the unwanted particles stay lodged within the lungs and irritate the alveoli. 
Consequently, the alveoli inflame and with the inflamed alveoli, a slowing of the alveolar gas 
exchange is created.  

The alveolar gas exchange deals with diffusion between oxygen and carbon dioxide. The 
alveolus has capillaries (small blood vessels) around it, separated only by a thin membrane. 
Oxygen comes in through the alveoli and carbon dioxide flows into the blood stream. When an 
individual breathes in, the oxygen and carbon dioxide diffuse, causing the gases to move into the 
space containing a lower concentration of that gas. Hence, the oxygen moves into the blood 
stream; carrying oxygen to the body while the carbon dioxide moves into the alveoli and follows 
a path outside the body when the individual breathes out.  

However, with the carcinogens causing the alveolar tissue to swell, it causes less oxygen to pass 
into the alveolar airways and slow the diffusion process. The problem posed for this project is 
how our team would model the impairment of the alveolar gas exchange and find a solution to 
reduce the inflammation of the tissue within the airways. 

Problem Solution: 

A mathematical equation exists showing the Resistance of airway flow (Raw) of the alveolus 
depending on the decrease in its radius. Using this equation, data can be inputted into the 
program in order to model the changes in resistance as the alveoli swell due to the effects of the 
carcinogens. The amount the alveoli will swell will be based on the amount of pack years a 
smoker has.  



In addition, there are various types of drugs a patient recovering from smoking can take, 
Symbicort being an example. Symbicort is an inhaled drug and contains budesonide and 
formoterol. Budesonide is used to reduce inflammation within the lungs while formoterol is a 
bronchodilator which relaxes the muscles to prevent the muscles from constricting; when the 
muscles constrict, wheezing and coughing occur. To solve the problem of reducing the 
inflammation and helping the smoker breathe easier, both the budesonide and formoterol can be 
added into the lung model and interact with the inflamed tissues.   

 

Progress to Date: 

Currently, much research has been conducted on the workings of the lung as far as the cilia’s 
functions, alveolar gas exchange, and medication recommendations through both internet 
resources and through an interview with an RT professor at the CNM campus. Using the 
gathered research, a very simplified model has been created showing how the cilia sweep any 
foreign particles out of the lung. Using this as a visual understanding of the functions of the cilia, 
the next step would be creating a diffusion model in which oxygen and carbon dioxide is 
diffused. After the diffusion process is modeled, the program will then have the addition of the 
Raw formula to show the slow in the process. The final step would be adding the budesonide and 
formoterol into the model to help reduce the inflammation of the airways which would help to 
regulate the diffusion process. 

Expected Results: 

After many reviews and adjustments to the program, a working model showing the slowing 
process of gas exchange will be modeled. The effects of the drug Symbicort and how it helps in 
the patient’s breathing process will also be shown by the interactions it will have with the tissue. 
Hopefully, a better understanding of how smoking affects the lungs will be given by the visual 
representation. 
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