
1. Research the history of prosthetics. Discuss the role of technology in advanced designs of recent prosthetics.
2. Research prosthetic fitting procedures. How long does it take and how do they ensure a patient will get a comfortable fit?
3. Reach out to a prosthetics company such as Hanger (www.hanger.com) and ask them to discuss with students how to pursue
    a career in prosthetics or biomedical engineeting.
4. Ask students to work in groups to design a prosthetic arm. How would it function? How might it be attached? What basic tasks
    would be most needed to be performed?
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NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org

ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of 
constraints, including cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental impacts.

Both physical models and computers can be used in various ways to aid 
in the engineering design process. Computers are useful for a variety of 
purposes, such as running simulations to test different ways of solving a 
problem or to see which one is most efficient or economical; and in 
making a persuasive presentation to a client about how a given design 
will meet his or her needs.
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CURRICULUM UNITS 

Many people who have lost limbs or who were born without them have benefitted from the use of prosthetics and 
orthotics. New advances in prosthetics have given people more maneuverability, dexterity, and control than ever 
before. Scientists and engineers are increasingly finding ways to mimic real limbs. For instance, with the use of myo-
electric prosthetics, engineers have found ways to utilize the electrical impulses from muscle tissue. They can amplify 
the signals and use them to drive prosthetic limbs. This episode of Science Screen Report explores the technology that 
drives the industry and helps to improve people’s lives.
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Ŷ  American Academy of Orthotists and Prosthetists: www.oandp.org/

Ŷ  Orthotics and prosthetics Career information: www.opcareers.org/

Ŷ  Hanger homepage: www.hanger.com

Ŷ  The International Society for Prosthetics and Orthotics: www.ispoint.org/

SUGGESTED REFERENCES 

Actuator: A servomechanism that supplies and transmits a measured amount of energy for the operation of another mechanism or

system.

Hydraulic: Operated by pressure transmitted through a pipe by a liquid, such as water or oil.

Myoelectric: Of or relating to the electrical properties of muscle tissue from which impulses may be amplified, used especially in the

control or operation of prosthetic devices.

Orthotics: The science that deals with the use of specialized mechanical devices to support or to supplement weakened or abnormal

joints or limbs. Also called orthetics.

Prosthetics: The branch of medicine or surgery that deals with the production and application of artificial body parts.

VOCABULARY

Prior to viewing this video, students should have some understanding of the following Benchmarks for Science Literacy, Oxford University Press, which are excerpted and,
in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 3.  The Nature of Technology
Section A:  Technology and Science, Grades 9-12
Ŷ Engineers use knowledge of science and technology, together with strategies of design, to solve practical problems.
   Scientific knowledge provides a means of estimating what the behavior of things will be even before they are made.
   Moreover, science often suggests new kinds of behavior that had not even been imagined before, and so leads to
   new technologies.

Benchmark 8.  The Human Organism
Section C:  Basic Functions, Grades 9-12
Ŷ Communication between cells is required to coordinate their diverse activities. Cells may secrete molecules that
   spread locally to nearby cells or that are carried in the bloodstream to cells throughout the body. Nerve cells transmit
   electrochemical signals that carry information much more rapidly than is possible by diffusion or blood flow.

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

ADVANCED ORGANIZERS 

In the event that a person loses a limb to disease or injury, or if they were born without one, orthotics and prosthetics
can be invaluable. The loss of a hand or an arm can alter how a job is performed and how one goes about daily tasks.
The loss of a foot or leg has obvious implications regarding walking and running. Designing and creating prosthetic
devices is highly personalized because it directly affects a person’s life.

Despite that prosthetic devices are not quite capable of the same tasks as a patient’s original biological limbs, today’s
scientists and engineers strive to mimic the anatomy and physiology of missing limbs to give patients a realistic exper-
ience. They hope to get as close to the real thing as possible because people often struggle with emotional aspects of
losing limbs as well as the physical absence.

Organizations such as Hanger Incorporated create ground-breaking prosthetic innovations with the help of microproc-
GUUQTU��ECTDQP�HKDGT��CEEGNGTQOGVGTU��TQDQVKEU��CPF�CFXCPEGF�UQEMGV�OCVGTKCNU�a#U�QPG�QH�VJG�NCTIGUV�TGJCDKNKVCVKXG�RTQF�
uct and service organizations in the world, Hanger makes high end products such as the bebionic hand, which utilizes
individual actuators to drive each finger. Each digit moves and grips in a natural and coordinated manner, providing
compliant and conformable grips around complex shapes. Hanger has also developed the élan microprocessor-controlled
hydraulic foot. Using patented microprocessor-controlled technology, the foot provides real time, simultaneous adjust-
ments as the user walks, allowing for smoother gait.
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