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	 In October 2008 Olympus Medical Systems 
Corporation, the world’s leading endoscope manufac-
turer, broke new ground with the launch of its Capsule 
Endoscope System (Endo Capsule) in Japan. The inno-
vative, high-resolution capsule endoscope provides a 
clear picture of what’s going on inside the small intestine, 
a region that has been dubbed the “Dark Continent” 
of the gastrointestinal (GI) tract. Capsule endoscopy 
employing the Endo Capsule is a minimally invasive 
endoscopic procedure in which the patient need only 
swallow a tiny imaging capsule prior to examination. 
What makes this amazing little capsule’s charge-coupled 
device (CCD), light emitting diodes (LEDs), and compact 
battery all possible? Why vacuum technology of course.
	 For this issue’s Living & Vacuum, we visited Olympus 
Medical Systems Corporation to find out all about its 
capsule endoscopy technology.
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Small Bowel Capsule Endoscopy
 This innovative endoscopic procedure has been turning heads in 
the medical community since its inception. It is a completely patient-
friendly way for physicians to detect and examine abnormalities in the 
small bowel. The patient simply swallows a capsule, no bigger than a 
large multi-vitamin, equipped with a miniature camera that captures 
interior images of the small intestine. Propelled down the body’s diges-
tive tract via natural muscle contractions known as peristalsis, the cap-
sule endoscope photographs two images per second for a total of about 
60,000 images over the course of its approximately eight hour journey. 
The capsule transmits these images to antennas that have been applied 
to the patient’s abdomen via adhesive patches. The images are then 
transmitted for storage on a data recorder unit that patients wear on a 
slim, lightweight harness. Once the procedure is complete, the doctor 
downloads the images to a computer workstation for diagnosis.

Features and Future Outlook
 The Endo Capsule’s super compact body measures only 11 
mm in diameter and 26 mm in length. Despite its small size, the 
Endo Capsule delivers big results with high resolution images 

that are comparable to those of conventional endoscopes. It is 
equipped with the world’s first real time viewer that gives physi-
cians an immediate look inside the patient’s body. The accompa-
nying software facilitates the efficient observation of the approxi-
mate 60,000 images while the integrated workstation interfaces 
with other endoscopy systems for centralized management of 
patient data.
 These superior functions are all courtesy of the advanced optical 
and imaging technologies that have made Olympus a world leader in 
endoscopy. In developing the capsule endoscope the company had to 
overcome the biggest challenge it has ever faced with data transmis-
sion technology. While conventional endoscopes use cables to transmit 
image data, the capsule endoscope travels so deep into the small bowel 
that it must rely on wireless transmission. Since the capsule has to run 
on its built-in battery for eight hours, the radio waves had to be weak 
enough that they wouldn’t drain the battery but strong enough to trans-
mit the data to the external antennas. On top of these challenges, the 
developers had to make sure the capsule endoscope wouldn’t affect 
other medical equipment while in operation. The wireless data transmis-
sion system developed by Olympus for the Endo Capsule is a break-
through technology with enormous potential. Today it is pushing the 
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Capsule Endoscopy Procedure

Before procedure Start of procedure One to two hours after ingesting 
the capsule endoscope

 •The patient is asked to fast 8 
hours before the procedure 
(except for a small amount 
of water).

 •The physician applies the data recorder 
unit and antennas to the patient’s body.

 •The physician opens the sterile package 
containing the capsule endoscope and 
turns it on with a magnet.

  

*Once the power is turned on, built-in 
LED lights flash twice per second. Every 
time the lights flash, the endoscope 
photographs an image. This continues 
for about eight hours.

 •The phys ic ian ho lds the capsu le 
endoscope close to the antenna units to 
make sure that the image is displayed 
on the viewer.

  The patient swallows the capsule 
endoscope with water.

  *The patient may neither eat nor drink for 
four hours after ingestion.

  The physician watches the viewer’s 
color display panel to make sure that the 
capsule endoscope is passing through 
the pylorus (exit) of the stomach.

One hour later Two hours later

 The capsule endoscope is packaged in a 
completely sterilized container. Its LED power 
supply is turned on with a magnet before the 
patient swallows it. (The blue device on the left 
is the magnet used to turn the power on. On the 
right is the sterilized container holding the capsule 
endoscope.)
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envelope in the field of medicine as it puts images of 
hard-to-reach organs, such as the small intestine, firmly 
within the grasp of doctors.
 Capsule endoscopes have been on the market in 
Europe as well as the U.S. for some time now. The fact 
that endoscopy procedures using the Olympus Endo 
Capsule are now covered under Japanese health insur-
ance policies has been seen as a major step that will 
soon lead to the widespread use of capsule endoscopes 
in Japan. Olympus sees many more technological 
developments on its horizon and the outlook for capsule 
endoscopy looks bright.
 One of the technological stumbling blocks 
Olympus is now working on is how to move a capsule 
to a specific location in the GI tract by other means than 
peristalsis. Once it overcomes this hurdle, Olympus 
plans to develop capsule endoscopes for observing 
abnormalities in other organs of the GI tract such as the 
stomach and large bowel.
 Capsule endoscopy is a relatively new field of 
endoscopy where research and development is under-
way to take it to the furthest reaches of medicine.

Procedure complete

Follow-up visit

 •The capsule endoscope is retrieved 
after an ordinary bowel movement and 
returned to the physician.

  *If the capsule endoscope fails to exit 
the body, the physic ian wi l l take a 
simple X-ray within two weeks from the 
procedure to check for any foreign objects 
in the patient’s body.

  Eight hours after ingesting the capsule 
endoscope

 •The physician removes the recorder unit 
and antennas from the patient’s body.

Eight hours later
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Role of the GI Tract (Stomach, Duodenum and Small Intestine)

  Image observation and diagnosis
  *The capsule endoscope is retrieved after an ordinary 

bowel movement and returned to the physician.
  *Using special software installed on the computer, the 

physician observes the images for diagnosis.

   Digestion
Stomach Gastric juices are used to break down food.
Duodenum With the aid of bile and pancreatic juices, food 

is broken down into the three major nutrients 
(carbohydrate, protein and fat).

   Absorption
Small intestine Nutrients are absorbed into the body via the small 

intestine.
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