
 

Cordis 
Closing the Wound 

Introduction 

Modern medicine relies heavily on the use of 
medical devices. A medical device is 
anything that is used for medical purposes – 
diagnosis, treatment or surgery. This includes 
x-ray machines, artificial limbs and 
thermometers. Many are used in combination 
to carry out medical procedures. For 
example, carrying out a procedure such as 
an angioplasty could use catheters, stents 
and wound closure devices. In this lesson we 
look at how a new bioabsorbable wound 
closure device produced by Cordis is used in 
carrying out medical procedures. To set the 
background, we describe the cardiovascular 
system and some of its medical problems.  

Overview of Human 
Circulatory System 

Large animals such as humans 
need a circulatory system in 
order to transport oxygen and 
other nutrients around the 
body. The human system 
circulates blood and is a closed 
system. It is described as a 
double circulatory system. A 
closed system means that the 
blood is contained in a network 
of blood vessels. Blood is made 
up of red blood cells, white 
blood cells, platelets and 
plasma.  It is a double 
circulatory system because 
there are two separate systems 
at work – the systemic 
circulatory system and the 
pulmonary circulatory system. 
The systemic circulatory system transports blood 
from the heart, around the body and back to the 
heart. The pulmonary circulatory system 
transports blood from the heart to the lungs and 
back again.  

The heart is at the centre of the circulatory system 
and acts as a pump which sends blood to all parts 
of the body including the lungs. Arteries and the 
smaller arterioles transport oxygenated blood 
around the body from the heart. Tiny capillaries 
allow the oxygen and nutrients to diffuse into the 
cells where they are needed. Veins and the 
smaller venules take deoxygenated blood back to 
the heart.  

What Can Go Wrong? 

For this system to be effective, it needs to be 
working well. Various activities in a person’s 
lifestyle, such as smoking, poor diet and lack of 
exercise can lead to fatty deposits such as 
cholesterol building up on the walls of the arteries. 
When cholesterol builds up on the artery walls, 
the arteries harden and become narrower, making 
it more difficult for blood to flow through them. 
This narrowing is known as stenosis. The disease 
causing this is atherosclerosis and can lead to 
heart attacks and death. 

What Can We Do? 

Cardiovascular disease is a common problem and 
has been around for a long time. Many methods 
have been developed to treat it, bypass surgery 

was the first method commonly 
used. This involved taking a 
working artery from another 
part of the body and using it to 
bypass the diseased section. A 
more successful and less 
invasive method developed 
later was angioplasty, which is 
a broad term describing 
techniques where a balloon 
catheter is inserted into the 
body and the balloon is used to 
widen the diseased area of the 
artery. More recently, medical 
devices called stents have 
been introduced. A stent is a 
small metal tube that remains 
in the artery and acts as a 
scaffold to prevent restenosis 
or re-narrowing of the artery. 
The stent has proved to be 
very successful and work is 

continuing to improve its effectiveness.   

To that end, drug-coated stents have been 
developed to deliver drugs directly to the site of 
narrowing and further reduce the occurrence of 
coronary artery re-narrowing or restenosis. 

Recovery Time 

A consideration in the majority of medical 
procedures is recovery time. The balloon catheter 
is inserted into the femoral artery through an 
puncture in the groin area, leaving a wound, 
which, if left untreated can lead to bleeding or 
infection and can prolong the recovery period. 
Manual compression is one method that can be 

 



 

used to achieve homeostasis or stop the bleeding 
when the procedure is completed. To do this a 
medical professional applies compression force to 
the wound site until the bleeding stops. Achieving 
homeostasis can take time and may be 
uncomfortable for the patient. Research has been 
carried to develop wound closure devices as an 
alternative to manual compression. Cordis has 
developed one such device, which uses polymer 
technology and simple design to great effect. 

How Does That Device Work? 

The ExoSeal™ wound closure device by Cordis 
uses a bioabsorbable PGA plug which can be 
broken down safely by the human body. PGA 
(polyglycolic acid) is an important polymer with 
many medical uses. It is a polyester and can be 
formed from the monomer glycolic acid by a 
condensation reaction. PGA is most commonly 
used medically as sutures; which are stitches that 
do not need to be removed as they are absorbed 
into the body over time. 

Polyesters contain an ester group in their 
repeating chain and like all polymers, the 
properties of the long-chain molecules are very 
different from those of the monomers from which 
they are made. 

The ExoSeal™ plug is put in place by the 
Cardiologist after the angioplasty or stenting 
procedure has been completed. ExoSeal™ can 
be positioned and deployed using the sheath that 
was originally used to carry out the medical 
procedure. This is faster and safer and there is no 
patient discomfort. There are two visual indicators 
designed into the ExoSeal™ device to ensure that 
the plug is positioned correctly in the groin area 
where the femoral artery was punctured. One is a 
bleed-back port and the other is a visual 
indication window. Both of these provide precise 
feedback to the doctor on the exact location of the 
device in the patient’s body and also the right time 
to deploy the PGA plug. Once deployed, 
homeostasis is achieved in approximately two 
minutes and the patient should be up and walking 
about in approximately 1 to 2 hours. The plug is 
bioabsorbable which means is it broken down in 
the human body to carbon dioxide and water. This 
absorption process takes around 60–90 days. 

Testing Testing... 

Any product needs to be tested before it can be 
used for medical purposes. Testing will occur at 
every step of product development process 
ensuring maximum safety and performance.  The 
final testing that takes place on the finished 
products is often a clinical trial. During clinical 

trials, the product is tested on humans. 
Successful clinical trials mean that a product can 
receive official regulatory approval to be used 
more widely. Clinical trials were carried out for the 
ExoSeal™ plug testing a number of different 
factors, including recovery at the site of the 
wound and how quickly patients walked after the 
procedure. The trials were successful, showing 
the procedure to be at least as safe as manual 
compression while reducing the time needed 
before the patient could walk again. 

Research scientists are always looking for new 
methods to improve medical procedures. 
Knowledge of the science of the human body and 
the chemistry of different materials can lead to 
new procedures and improved medical devices, 
as illustrated by the development of the 
ExoSeal™. 

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 will produce innovative 
products for the world wide market. Currently, 
over 200 people are employed there with potential 
for future growth.  
You can find this and other lessons on www.sta.ie. 

 



 

Cordis 
Closing the Wound  

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 

3.2.2 Organisational complexity in humans 

• The circulatory system: description of the 
structures and organisation of tissues in the 
closed circulatory system in humans, strong 
muscular heart and vessels (arteries, veins, 
capillaries, venules, arterioles). 

• Two-circuit circulatory system. 

Leaving Certificate Chemistry 

Option 2A2 Addition polymers 

 

Learning Outcomes 

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

• Describe the double circulatory system that 
operates in humans to circulate blood. 

• State the differences between arteries, 
arterioles, veins, venules and capillaries. 

• Provide reasons why cholesterol might 
build up in arteries. 

• Describe some methods for dealing with 
atherosclerosis. 

• Suggest different methods for closing a 
wound after surgery. 

• Indicate how polymers can be used in 
medical procedures. 

• Describe the function of the ExoSealTM 
plug. 

• Understand why medical devices need to 
be fully tested before they can be widely 
used. 

 

General Learning Points 

The following information can be used to revise 
the lesson’s main learning points and inform 
discussion. 

• Polyglycolic acid (PGA) is a polymer with 
many uses in medical procedures. 

• Polymers are usually formed by addition or 
condensation reactions. Addition polymers 
form when unsaturated monomers 
rearrange to form long chain molecules. 
Condensation polymers form when 
monomers react together and a small 
molecule (usually water or methanol) is lost 
as they combine. Polyesters are 
condensation polymers. 

• Advances in science can lead to more 
successful medical procedures such as 
angioplasty. 

• Deposits building up on artery walls can be 
removed in several ways. 

 

 



 

Cordis 
Closing the Wound  
Student Exercises  

Student Activities 

To Investigate the Effect of Exercise on the Pulse 
Rate. 

Your pulse can be measured in arteries close to 
the skin. You can use it to measure heartbeat. 
The wrist is a common place to find a good pulse. 

1. Locate your pulse in the wrist. Sit down for 
a few minutes then, use your index finger to 
measure the pulse by counting the number 
of pulses within 15 seconds. Multiply by 
four to get the number of pulses in one 
minute. This is the resting heart rate. 

2. Repeat twice, calculate the average and 
record.  

3. Walk gently for five minutes. Immediately 
measure and record the pulse rate. 

4. Run for five minutes. Immediately measure 
and record the pulse rate. Repeat and 
calculate the average rate. You need to rest 
for five minutes before repeating any step. 

5 Compare the different pulse rates. 
6. Draw a bar chart of the results.  
7. Compare these with other people in your 

class. 

True/False Questions 

1. The narrowing of an artery is called 
angioplasty. 

2. Blood travels from the lungs to all parts of 
the body. 

3. Polyglycolic acid (PGA) breaks down to 
form carbon dioxide and water. 

4. The ExoSealTM plug breaks down in the 
human body in 6-10 hours. 

5. Medical devices need extensive testing 
before they can be used. 

6. Veins carry oxygenated blood to all parts of 
the body. 

7. Polyesters are condensation polymers. 
8. Arteries can be unblocked using manual 

compression. 
9. Stents are commonly used as wound 

closing devices. 
10. The human circulatory system is a closed 

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

Examination Questions 

Leaving Certificate Biology (OL) 2007, Q. 13  

a)  

Name the blood vessel referred to in each of the 
following cases: 

(i) The vein connected to the lungs. 
(ii) The artery connected to the kidneys. 
(iii) The vein that joins the intestine to the liver. 
 
b)  
The following questions relate to the human 

heart. 
(i) Give the precise location of the heart in the 

human body. 
(ii) What structure(s) protects the heart? 
(iii) Name the upper chambers of the heart. 
(iv) Name the valve between the upper and 

lower chambers  on the left-hand side. 
(v) What is the average resting human heart 

rate? 
(vi) Give two factors which cause an increase in 

heart rate. 
(vii) Name the blood vessels that bring oxygen 

to the heart muscle. 
(viii) Explain why the walls of the lower 

chambers of the heart are thicker than the 
walls of the upper chambers.  

 

LC Biology (HL) 2007 Q 14 

(b)  
(i)  Comment on the difficulty of defining 

viruses as living organisms. 
(ii)  What are the two main biochemical 

components of a virus particle? 
(iii)  Name two diseases caused by viruses. 
(iv)  Give an example of a beneficial application 

of a virus. 
(v)  What is an antibiotic? 
(vi)  Antibiotics should not be prescribed for a 

person suffering from a viral infection. 
 Suggest a reason for this. 
 
 

 

 



 

(c)  
(i)  What is meant by the term immunity? 
(ii)  Outline briefly the role of B lymphocytes in 

the human immune system. 
(iii)  Distinguish between active and passive 

immunity. 
(iv)  “Vaccination gives rise to active immunity”. 

Explain this statement. 
(v)  In certain situations a person is given a 

specific antibody rather than being 
vaccinated. 
1. Is this an example of active or passive 

immunity? 
2. Under what circumstances might an 

antibody, rather than a vaccination, be 
given? 

3.  Comment on the duration of immunity 
that follows the administration of an 
antibody. 

Did You Know? 

• The human heart beats about 100,000 
times in one day and about 35 million times 
in a year. During an average lifetime, the 
human heart will beat more than 2.5 billion 
times. 

• A normal healthy heart pumps at about 
55% capacity. This gives room to increase 
the rate during strenuous activity such as 
running. 

• The word polymer is derived from the 
Greek ‘poly’ – many and ‘meros’ – parts. 

• Polyesters are a group of polymers 
containing an ester linkage. What is 
commonly known as “polyester” is one of 
this group - polyethylene terephthalate. 

• Polyglycolic acid (PGA) has seemed of 
limited use as a polymer as it is so easily 
broken down. This “drawback” has become 
its major advantage in medical research.  

 

 

 

 

 

 

 

 

 

 

 

Biographical Notes 

Hermann Staudinger (1881 – 1965)  

Hermann Staudinger was a German chemist who 
is generally credited with the discovery of polymer 
science. Although opinion in the 1920s suggested 
that materials such as rubber were made up of 
clusters of small molecules, his work found 
evidence that they were in fact chains of small 
molecules linked together. He realised that the 
strength of natural fibres was due to the molecular 
chain structure. In 1936 he said sooner or later 
ways would be found to make artificial fibres. His 
discoveries opened the door for polymer 
synthesis, where people have been able to make 
polymers for many uses including clothing, 
packaging and medical science. 

He wrote numerous books on a variety of topics in 
organic chemistry and for many years he edited a 
journal on macromolecular chemistry. 

He received the Nobel Prize in Chemistry in 1953 
for this work. 

Revise the Terms 

Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and 
retention. 

Angioplasty; artery; arteriole; atherosclerosis; 
bioabsorbable; bypass surgery; capillaries; 
cardiovascular; catheter; clinical trial; closed 
system; condensation reaction; double circulatory 
system; ExoSealTM; ester; medical device; 
monomer; polyglycolic acid (PGA);  polyester; 
polymer; pulmonary circulatory system; 
restenosis; stenosis; stent; systemic circulatory 
system; vein; venule.  
Check the Glossary of terms for this lesson on 
www.sta.ie 

  

 


