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Sensing the Killer - Tuberculosis
What A Year! for January, 2010
Tuberculosis (TB) is a worldwide medical scourge. It is particularly insidious because many people carry the disease and infect others without even knowing that they themselves are infected. So, developing inexpensive, reliable, portable TB screening tools is essential to treating people before they show TB symptoms or before they transmit the disease to others. Some researchers at Colorado State University are trying to do just that.
To get the entire story, go to What A Year! and click on the 01/10 icon.
1. What is tuberculosis? How is it transmitted? 

Tuberculosis is a disease caused by the bacteria Mycobacterium tuberculosis. It is transmitted from person to person through the air. 

2. How does the body respond to a M. tuberculosis infection? What is the difference between latent and active tuberculosis infection?

The body responds to infection by forming a hard casing around the bacteria. As long as the shell is intact, a person is infected with the bacteria can spread the infection, but does not experience symptoms. This is called latent tuberculosis. If the bacteria escape from this shell into the bloodstream, as they do in approximately 10% of infected people, the infected person will begin to experience the symptoms of tuberculosis. This is known as active tuberculosis disease.

3. Why is tuberculosis so prevalent in certain parts of the world even though it is readily treatable through a regimen of antibiotics? 

Nearly 90% of people infected with the tuberculosis bacteria have latent tuberculosis infection. This means that they do not know they are infected, but can spread the infection to others. 

4. What are some current tests for tuberculosis? How do they work? What are some problems with these technologies that prohibit their widespread use in developing countries?

The most common tuberculosis test is a skin test. In this test, a small amount of fluid containing tuberculosis proteins is injected into the skin. If you have ever been exposed to the tuberculosis bacteria, the TB bacteria will react with the proteins and form a small red bump at the site of injection. Skin tests, however, take several days to develop, and require multiple visits to the doctor. Another common tuberculosis test is a chest x-ray that is used to identify active pulmonary tuberculosis disease. Chest x-ray machines, however, are very expensive and not easy to transport.

5. What characteristics must a tuberculosis diagnostic tool have in order to be effective in developing countries? What are the drawbacks of the current tests used in the developing world?

In order to be effective, a TB test must be cheap, fast, portable, and accurate. Current tests used in the developing world are often still quite expensive, so they can only target a small portion of the population. Also, most tests still require multiple doctor visits and are not necessarily very accurate. 

6. How would you prepare a sample of fluid to test for tuberculosis using Dr. Krapf’s biosensor? How does the biosensor work?

First, the fluid would be mixed with fluorescent antibodies for the targeted tuberculosis proteins. Then it would be inserted into a small channel between two glass slides coated with antibodies for the targeted proteins. The proteins in the fluid and their fluorescent markers would bind to the antibodies and stick to the channel. The glass slide would then be placed into a biosensor that would read the intensity of the fluorescence. From this, a diagnosis of tuberculosis can be made.

7. What problem commonly affects the accuracy of these diagnostic tools? How will Dr. Krapf avoid this problem in the development of his biosensor?

One common problem affecting the accuracy of tuberculosis tests is that other antibodies, not just the antibodies for the targeted proteins, bind to the channel. This makes an accurate reading difficult. Dr. Krapf works with microbiologists and chemists to develop specific molecules that only bind to the targeted antibodies.

8. How has Dr. Krapf worked to make the biosensor a cheap diagnostic tool for tuberculosis?

Dr. Krapf uses commercially available products instead of laboratory-grade equipment in the production of his biosensor. For example, he uses lasers like the ones found in a supermarket scanner, rather than more expensive lasers. 

9. What are the next steps for the development of the biosensor as a diagnostic tool available in the field?

In current tests, Dr. Krapf and his team have been using normal fluids that have been injected with the targeted proteins. Before this device can be useful, it must be tested using fluids from real tuberculosis patients to determine how many molecules of the targeted protein are present in the fluid of a person infected with tuberculosis. 
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To Think About:





Dr. Krapf has focused on developing a biosensor for diagnosing tuberculosis infection, but he hopes that his device can be a model for other infectious diseases. What are some other infectious diseases that could be controlled with such a device? How are they transmitted? Who do they affect?





The spread of tuberculosis is a major problem and one solution is to treat the people currently infected with the bacteria so they don’t spread the disease. Besides early detection, what are some other public health problems that must be overcome to reduce the burden of tuberculosis in the developing world?











