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Keeping the Arteries open 

The Age of Medical Devices 

In general, any device that is used for medical purposes, 

whether for diagnosis, treatment or surgery is called a 

medical device. This definition covers a very wide range 

of products including X-ray machines, thermometers and 

wheelchairs. The use of the correct device can have a 

significant impact, saving lives, extending life span and 

improving the quality of life for many people. One of the 

devices that has enriched many lives in the last decade 

is the stent. In this lesson, we examine the operation of 

the human cardio-vascular system and some associated 

medical problems. We then describe how the stent is 

used and discuss the advent of the most modern drug-

eluting stent from Cordis in Co. Tipperary.  

Overview of the Human Cardiovascular 
System  
The cardiovascular system is made up of the heart and circulatory 

system. The circulatory system has two parts. Pulmonary circulation 

passes through the lungs. Systemic circulation passes through the 

remainder of the body.  

The heart is often described as a pump. Its function is to circulate 

blood. This blood plays a crucial role in the maintenance of life. It 

delivers oxygen and nutrients to the organs, tissues, and cells of the 

body and removes carbon dioxide and waste products. Oxygenated 

blood is transported around the systemic circuit from the left heart 

through a network of arteries, arterioles (small arteries), and 

capillaries. Twenty major arteries branch off into narrower arterioles 

and these branch off into even smaller capillaries. These capillaries 

deliver the oxygen and nutrients. The blood then returns to the right 

heart through venules (small veins) which connect to veins.  

The right heart then sends this deoxygenated blood through the 

pulmonary artery to the lungs. Having picked up oxygen from the 

lungs, the blood returns to the left heart through the pulmonary 

veins. 

How Can the System Fail? 
Cardiovascular disease is the number one cause of disability and 

death across Europe and the USA. Every year, it causes more 

deaths than cancer does and the number of deaths is increasing 

each year. A major cause is ateriosclerosis which literally means 

hardening of the arteries. This occurs when material such as 

cholestorol or calcium builds up on the wall of an artery. This 

accumulated material is often refered to as plaque. The result is 

that the artery loses its flexibility and also becomes narrower, 

constricting the flow of blood. The medical term for such narrowing 

is stenosis. Narrowed coronary arteries can result in a person 

having a heart attack. 

What is the Solution? 
The first method used to deal with blocked arteries was bypass 

surgery, where a section of artery was taken from some other part 

of the body and grafted in place in order to bypass the blocked or 

diseased section. The next technique to be developed involves the 

insertion of a small ‘balloon’ which is then inflated to expand the 

artery. The balloon presses the plaque back against the artery wall 

to enlarge the opening and is then withdrawn. The common 

problem with this technique is that restenosis can easily occur i.e. 

the artery gets narrow again. The solution to this problem is to 

insert a small mesh-like tube to act as a scaffold to hold the artery 

open permanently. This device is called a stent. The first stents 

were made of stainless steel but modern ones use a cobalt 

chromium alloy. Stents are placed in position by a Cardiologist 

during a procedure known as angioplasty.  

Even though the stent has proven to be much more effective than 

the balloon technique, problems can still arise. Tissue over-growth 

can occur on the inner lining of the artery wall in the vicinity of the 

stent. This tissue re-narrows the artery and restricts the flow of 

blood.  

The occurrence of this additional tissue can be treated with 

medication. However, delivering the medication or drug to the exact 

location where it is needed is a serious medical challenge. The 

brilliant solution to this problem was to design a stent that can 

deliver the medication itself. This device is called a drug-eluting 

stent.  

 

A Medical Innovation  
The development of the drug-eluting stent is considered to be a 

milestone in the history of cardiovascular care. A drug-eluting stent 

releases a drug to prevent the over growth of cells on the artery 

wall. This prevents re-narrowing the artery after stent implantation. 

One of the first successful drug-eluting stents, called the Cypher® 

Stent, is produced by Cordis. This stent was approved for use in 

Europe in 2002. To date, it has been used in the arteries of more 

than 3 million people around the world. The drug it uses is called 

sirolimus. The drug is combined with a polymer with which the stent 

is coated during manufacture. The function of the polymer is to act 

as a carrier for the drug and it also controls the release of the drug 

over the time it takes the artery wall to heal following the procedure. 

 

 



 

 

The Next Generation  
No medical device intervention is perfect and medical scientists and 

engineers are continually attempting to improve the effectiveness of 

stents. The latest breakthrough is to contain the drug/polymer 

combination in many small reservoirs spread throughout the stent, 

rather than coat the whole stent. When the drug has been 

completely delivered, the whole stent surface is bare metal. This 

happens after about three months.  

Cordis has developed the NEVO™ Stent which is the first stent to 

use this technology. The stent is made of cobalt chromium (CoCr) 

which gives it both flexibity and strength. Flexibility is important 

because the stent must be guided through the artery to the required 

position. It must also be strong enough to hold the artery open at all 

times. The lattice tube contains hundreds of reservoirs to hold the 

drug/polymer mix. It can be 8mm to 33mm long with a diameter of 

2.5mm to 3.5mm. An innovative characteristic of this stent is the 

ability to deliver more than one type of drug to treat multiple 

problems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Cordis 
Cordis Corporation is a Johnson & Johnson company, 

headquartered in Bridgewater, New Jersey in the USA. The 

company is in operation for 50 years and is recognised as a pioneer 

in the treatment of vascular disease. Cordis is the world leader in 

the development and manufacture of stents, catheters and 

guidewires for interventional medicine. Cordis is also known for its 

work in the areas of computer-based imaging and electrophysiology 

(the science of the electrical properties of cells and tissues).  

Cordis employs some 5,000 people worldwide across the following 

business units  

• Cordis Cardiology - cardiovascular disease management  

• Cordis Endovascular - peripheral vascular and biliary 

obstructive diseases  

• Conor Medsystems LLC - controlled vascular drug delivery 

technologies  

• Biosense Webster, Inc. - electrophysiology and medical sensor 

technology 

• Cordis Biologics Delivery Systems Group - emerging field of 

biologics (medicinal products created by biological rather than 

chemical processes).  

Cordis in Cashel 

Cashel, in County Tipperary, is the Irish home of the Cordis 

development laboratory and commercial manufacturing facility. This 

newly constructed facility is currently in manufacturing scale up and 

will produce innovative products for the world wide market. 

Currently, over 100 people are employed there with potential for 

future growth. The innovative NEVO™ Stent will be the first product 

developed and manufactured in Cashel. 

You can find this Cordis lesson on www.sta.ie  

You can find out more about the work of Cordis on  

www.cordis.com 
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Teaching Notes 

Syllabus References 

The appropriate syllabus references are: 

Junior Certificate Science 

1A5 Circulatory system 

• Composition and function of blood 

• Structure and function of the heart 

• Passage of blood through the heart and main body organs 

• Factors affecting human pulse rate 

Leaving Certificate Biology 

• The Two-circuit circulatory system circulatory system: 

• Description of the structures and organisation of tissues in the 

closed circulatory system in humans. 

• Cardiac supply through the cardiac artery and vein 

• .Drawing of the structure of the heart. 

• (HL) An awareness of specialised heart muscle tissue and the 

existence and location of pacemaker nodes (SA and AV). The 

heart cycle, systole and diastole periods.  

 

 

 

Learning Outcomes  

On completion of this lesson, students should be able to: 

• Distinguish between pulmonary and systemic circulation 

• Describe the main functions of blood 

• Distinguish between veins, arteries, arterioles, venules and 

capillaries 

• Distinguish between cholesterol and ‘calcium’ deposits 

• Distinguish between stenosis and restenosis  

• Outline the function of a stent 

• Understand the meaning of ‘drug-eluting stent’ 

• Outline how stents are implanted 

General Learning Points 

The following information can be used to revise the lesson’s main 

learning points and inform discussion 

• Stents are medical devices designed to widen arteries at points 

that have become dangerously narrowed by plaque. 

• Arterial plaques contain mainly fat and cholesterol but may also 

contain insoluble calcium salts, platelets and tissue fragments. 

• Blood flow is restricted by plaque. A serious blockage may be 

overcome by either a bypass or a stent. 
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Exercises 

Investigation 

This activity is best undertaken by groups, focusing on different 

topics. 

Investigate the Effect of Exercise on Heart Rate. 

a) Locate a strong pulse in your wrist – radial pulse on the inside 

of the wrist at the base of the thumb. Each pulse is generated 

by a heartbeat.  

b) Measure and record the heart rate at rest. (Count the number of 

pulses in 15 seconds and multiply by four; this is the resting 

heart rate in beats per minute.).  

 Repeat the measurement a few times and calculate the average 

resting heart rate. 

c) Using the process described above measure the heart rate 

during gentle exercise such as slow jogging on the spot. 

Record your measurements and calculate the average heart 

rate.  

d) Rest must be taken between each exercise session. During the 

resting phase the pulse rate can be measured every minute to 

determine the effect on the pulse rate of rest after exercise. 

e) Repeat the process described in c) and d) for strenuous 

exercise, such as fast jogging on the spot.  

f) Compare the results for rest, gentle exercise and vigorous 

exercise. Draw a suitable graph or bar chart to illustrate the results. 

g) Compare your results to those of others in the class. 

 Conclusion:  

 Exercise ___________ the heart rate. 

 The more vigorous the exercise the __________ the heart rate.  

True/False Questions 

a) The accumulation of material on the wall of an artery is  

called plaque. T F 

b) A stent is a metal tube inserted in an artery to counteract 

restrictions to blood flow caused by plaque build up.  T F 

c) A stent is not classified as a medical device. T F 

d) The systemic circulatory system passes through the lungs. T F 

e) The narrowing of an artery is called stenosis.  T F 

f) The polymer coating of a drug-eluting stent controls the  

rate of drug release. T F 

g) Medical devices can be marketed without official  

authorisation. T F 

h) Balloon angioplasty is used as an alternative to  

bypass surgery. T F 

i) Arterioles are the largest blood vessels. T F 

j) Stents are usually made of metal. T F 

Check your answers to these questions on www.sta.ie  

Examination Questions  

Leaving Certificate Biology 2004 (HL), Q. 13  

a) The human circulatory system has two circuits. 

(i) Give the name of each of these circuits. 

(ii) Which of these circuits involves the pumping of blood by the 

left ventricle?  

b) 

(i) Write a short note on each of the following: 

 1. Pulse.  2. Blood pressure. 

(ii) Comment on the effect of each of the following on the 

circulatory system: 

 1. Diet.  2. Exercise. 

(iii) Give two ways, other than colour, in which a red blood cell 

differs in structure or composition from a typical body cell 

such as one in the cheek lining. 

(iv) What is the role of the SA (sinoatrial) and AV (atrioventricular) 

nodes in the heart? 

(v) Give the precise locations of both the SA and the AV nodes 

in the heart. 

 

Junior Certificate Science 2006 (HL), Q. 2 

b) Blood is a liquid tissue. The diagram shows 

blood viewed through a microscope. 

(i) Name any two components of blood 

shown in the diagram. 

(ii) Give the function of each of the 

components of blood you have named. 

(iii) The diagram shows the human heart. Why 

has the left ventricle got a thicker wall than 

the right ventricle? 

c) The diagram shows a person’s pulse rate 

being taken. 

(i) What causes a person’s pulse? 

(ii) How is a person’s pulse rate measured 

using this method? 

(iii) An athlete’s resting pulse rate is 58. After 

10 minutes strenuous exercise their pulse 

rate was 120. After resting for 5 minutes 

their pulse rate reduced to 63. Clearly 

account for the rise and fall in pulse rate 

experienced by the athlete. 

 

 



 

 

Did You Know? 

 

• If all the vessels of the human circulatory system were placed 

end-to-end, they would measure about 100,000 kilometres. 

This is more than twice the circumference of the earth. 

• An adult body contains some 4.7 to 5.7 litres of blood. 

• Blood is made up of plasma, red blood cells, white blood cells, 

and platelets.  

• The term angioplasty comes from the Greek angeion (vessel) 

and plassein (to mould) 

• The first balloon angioplasty was performed in Switzerland in 

1977. 

• The first coronary stent angioplasties were performed in France 

and Switzerland in 1986. 

• The coronary stent is the most widely known, but stents are 

also used for other parts of the body such as the urinary tract. 

Cordis produced the first stent for use in the bile duct.  

• Sirolimus is an immunosuppressant drug which is often used to 

prevent the rejection of organ transplants. 

 

 

 

 

 

 

 

Biographical Notes  

Andreas Vesalius (1514-1564) 

 

Vesalius was an anatomist whose dissections of the human body 

helped to correct some long-standing misconceptions. He was 

born in Brussels in 1514. In 1527 he completed his doctorate in 

Padua, Italy, and was immediately offered the chair of surgery and 

anatomy – areas not highly regarded at the time.  

He produced detailed anatomical charts of the circulatory and 

nervous systems. In 1543, he published De Humani Corporis 

Fabrica (On the Structure of the Human Body), one of the most 

influential books on human anatomy. He died in 1564 on the Greek 

island of Zakynthos while returning from the Holy Land. 

Revise the Terms 

Can you recall the meaning of the following terms? Reviewing 

terminology is a powerful aid to recall and retention. 

angina, angioplasty, arteries, arterioles, arteriosclerosis, bypass 

surgery, calcium, capillaries, cholesterol, clinical trials, cobalt 

chromium alloy, drug-eluting, medical device, organs, plaque, 

polymer, pulmonary, sirolimus, stenosis, systemic circulation, 

restenosis, veins, venules 

 

Check the Glossary of Terms of this lesson at 

www.sta.ie 

 


