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Purpose 
As coronary heart disease is a leading cause of death, there are a number of medical 

advances in the field. The purpose of my project is to study the most common treatment of this 
disease and evaluate its effectiveness in preventing complications. My final product will a 
research paper comparing different drugs used in drug-eluting stents and their effect on the 
growth of smooth muscle cells which causes restenosis.  
 
Background 

The most common treatment of coronary heart disease is the insertion of a heart stent. 
The cause of this disease is the narrowing of an artery. An artery closes due to plaque or buildup 
of fats, and restricts blood flow to the heart. A stent, a dime-sized mesh tube, is inserted in the 
artery to open blood flow to the heart. After 3-12 months, the major complication with the 
insertion of a heart stent is in-stent restenosis, the renarrowing of a artery. Stents cause the 
hyperproliferation of smooth muscle and endothelial cells that line coronary arteries, which 
re-blocks blood flow. This reblocking of blood-flow is restenosis. About 40% of patients treated 
with a stent developed restenosis. Restenosis when a stent is present is difficult to treat. 
Drug-eluting stents are known to lower the rate of restenosis. They have reduced the rate of 
restenosis occurrence to 10%. Due to lower restenosis complications, the use of drug-eluting 
stents over bare metal stents have become increasingly popular. Drug-eluting stents (DES) emit 
anti-inflammatory drugs in the artery wall which stops the cell cycle of proliferating cells before 
restenosis occurs. The first two first generation DES in the United States were the 
Sirolimus-eluting stent (SES) and paclitaxel-eluting stent (PES). PES moved the second 
generation class for stents while SES is no longer used in the United States. Second generation 
stents include zotarolimus-eluting stent (ZES) and the everolimus-eluting stent (EES). Second 
generation stents differ as they are more biocompatible and known to create a less inflammatory 
response.  

 
Prior Research 

In a randomized clinical trial, the effectiveness of PES, SES, and bare-metal stents 
(BMS) were compared. In the trial they studied the effect on toll-like receptors that play a key 
role in the immune system. They found that there is a reduction in these receptors for SES 
compared to BMS (9.4% vs. 24.2%) but no difference in death and stent thrombosis between any 
of the stents. The study also found there is no difference in death between BMS and DES. EES 
stents have lower restenosis after 9-months compared to PES. ZES in the study has the lowest 
stent thrombosis rate after 2 years. Others in the field are researching how to improve 



biodegradable stents, nanoparticle-based drug delivery, and stents of different materials. 
Nanoparticle drug-eluting stent delivery maximizes antiproliferative effects while reducing 
toxins in the body. DES are more popular as nanotechnology is a fairly new research area for 
stents.  
 
Significance  

This project will raise determine how successful different drug-eluting stents are in 
preventing the inflammation of smooth muscle cells. I hope to learn why certain drugs are more 
successful at preventing restenosis than other drugs or no drugs at all. Comparing the effect of 
certain drugs will provide a new perspective to the most effective way to eradicate stent 
complications. People who are considering stent options to treat a cardiovascular disease will 
find this analysis helpful. When weighing the advantages of different drug-eluting stents, it is 
imperative to consider their correlation to restenosis and future thrombosis.  
 
Schedule of the On-Site Experience 

I hope to either analyze data from a lab or gather my own data. In analyzing data, I will 
use the data from metal stents to represent my independent variable. I will compare the growth of 
vascular cells caused by metal stents in comparison to drug-eluting stents, the dependent test 
group, over a series of years. Ideally, I would be able to gather numerical data on the rate of 
smooth muscle cell growth from various groups of drug-eluting stents to best conclude which 
one is the most advantageous in reducing the harms of restenosis. This data will also help me 
understand how drug-eluting stents fight compilation as opposed to bare-metal stents. If I am 
able to find an external advisor, I will gather my own data. Over the course of weeks, I will study 
the effect of 3 different drugs (antiproliferative drugs:  sirolimus, paclitaxel, and everolimus)  on 
the growth of cell cultures over 30 days. These drugs inhibit neointimal growth, which is due to 
proliferation of smooth muscle cells. Neointimal growth is the cause restenosis. Observing how 
fast these cells grow will indicate whether the drugs are effective in preventing neointimal 
hyperplasia.  
 
Problems 

One of the biggest problems I expect to encounter is not finding a lab or external advisor 
to gather my own data. If this is the case, I will use resources from previous clinical studies and 
contact current researchers if I could use their data to draw conclusions. If finding recent data on 
this topic is difficult, then I will resort to comparing different approaches to restenosis and 
conclude which has the most potential in future advancements. I will also encounter complicated 
medical articles and terms I have never learned about before, but will eventually understand the 
material with the help of Dr. Murthy and online resources.  
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