Advancement in Biomedical Engineering:  The DEKA Arm
Healthcare Science – 7th Grade
Unit 6: Introduction to Biotechnology Services

Until recently the replacement provided if a person lost an arm was not much more than a hook.  Artificial limbs (prosthesis) had not changed much since World War II. Prosthesis, artificial extensions that replace missing body parts, had limited movement.  Prior to WWII, it was worse. Very little could be done to give amputees a functional replacement of a lost arm or leg. While people lose limbs in everyday life from a number of causes, wars have always magnified the losses.


Consider the sights that Tillie Pierce saw in July, 1863. Tillie was a fifteen year old girl living in Gettysburg, Pennsylvania. She witnessed the largest land battle ever in America. For three days, July 1-3, 1863, the Union and Confederate armies fought viciously at Gettysburg.  Tillie was an eye witness to the horrors of battle and the aftermath. Her family home was used for a hospital.  It was crowded with wounded, dead and dying soldiers. Tillie wrote:  “...I saw them lifting the poor men upon the amputating tables. Then the surgeons sawing and cutting off arms and legs, then again probing and picking bullets from the flesh. To the south of the house, and just outside the yard, I noticed a pile of limbs (amputated arms and legs) higher than the fence. It was a ghastly sight!"

Today, when Americans are wounded in Afghanistan, Iraq, or on other battlefields every effort is made to save their lives.  But if they have suffered an amputation of their arm, they usually end up wearing an artificial limb that is of little use.  The advances in biomedical engineering are numerous but a robotic arm with a completely functioning hand has never been developed.   

With the creation of the DEKA arm this will hopefully soon change.  The DEKA arm project began as a $100 million Pentagon program called “Revolutionizing Prosthetics.”  Dean Kamen, founder of DEKA a private company, holds more than 440 U.S. and foreign patents for his inventions. He was asked by the U.S. government to work on creating a completely functioning arm. Kamen is considered a rock star in the world of inventions.  His inventions include dozens of medical devises, and the Segway.  “We want these kids to have something put back on them that will essentially allow one of these kids to pick up a raisin or a grape off a table, know the difference without looking at it.  That is an extraordinary goal,” Kamen explains.  The DEKA arm has 25 circuit boards and 10 motors, and will restore a person’s tactile (touch) sensation.  The project is still in development (2010), but the DEKA arm shows promise in becoming the first fully functioning prosthetic arm, and a great advancement for medical technology.  
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Name: ________________________




Date: ______________________

Directions:  After reading the information sheet on the DEKA arm answer the following questions.
1. What is a prosthesis?  

2. Who was one eyewitness to the battle at Gettysburg and what did she see?  

3. The DEKA Arm project is part of what Pentagon Program?  

4. Who is the founder of DEKA?  How many U.S. and foreign patents does he hold?  

5. How many circuit boards and motors does the DEKA arm have?  

6. A tactile sensation refers to a person’s sense of _______.  

7. Discuss how advancements in biomedical engineering, such as the DEKA arm, impact healthcare quality. 

8. Artificial limbs had not changed substantially since ______.

9. T     F    A fully functioning prosthesis has finally been developed.

10.  T    F   The development of the DEKA arm is a combination of medical and engineering advancements.

11.   T   F   Tillie Pierce invented the Segway.
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Answer Sheet
1. What is a prosthesis?  A prosthesis is an artificial extension that replaces missing body parts
2. Who was one eyewitness to the battle at Gettysburg?  Tillie Pierce
3. The DEKA Arm project is part of what Pentagon program?  Revolutionizing Prosthetics

4. Who is the founder of DEKA?  How many U.S. and foreign patents does he hold?  Dean Kamen, 440

5. How many circuit boards and motors does the DEKA arm have?  25 circuit boards and 10 motors

6. A tactile sensation refers to a person’s sense of __touch___.  
7. Discuss how advancements in biomedical engineering, such as the DEKA arm, impact healthcare delivery.   
Students’ answers will vary.  Most importantly, the students should explain their reasoning and highlight a few points.   One example response:  Biomedical engineering advancements will improve the quality of healthcare.  One main theme in healthcare is patient safety and the quality of care.  Advancements such as the DEKA arm will raise the quality of care given to amputees.  Despite the challenges the amputee patients will face, providing patients with the DEKA arm will likely improve their ability to perform activities of daily living.  
8. Artificial limbs had not changed substantially since _WWII___.

9. T     F    A fully functioning prosthesis has finally been developed.

10.  T    F    The development of the DEKA arm is a combination of medical and engineering advancements.

11.   T   F   Tillie Pierce invented the Segway.
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