
NEW TECHNOLOGIES
In Prosthetics

When you lose the use of a limb, even the simplest of daily 
tasks can turn into a challenge. High-tech devices can help 
restore independence. New technologies are even making 
it possible to connect the mind to an artificial limb. These 
artificial limbs are called bionic prosthetic devices.

Traditional prosthetic devices use a body-powered harness 
to control a hand device. These are easy to use. With 
a shrug of your shoulder, the prosthetic hand or hook 
opens. With the release of your shoulder, the prosthesis 
closes. Through the feel of the cable tension across your 
shoulders, you know whether the prosthesis is open or 
closed without looking at it.

Newer, motorized hands are not as easy to learn how 
to use. To close the device, you contract the remaining 
muscles in your arm. An electrical sensor placed over 
those muscles detects the contraction and tells the hand 
to close. Since the original muscles that controlled the 
hand are gone, the remaining muscles must be retrained. 
Learning how to open and close a prosthetic hand in this 

way takes some time. And you still need to watch the 
device to know what it’s doing.

To make motorized hands more intuitive to use, 
researchers are developing ways to detect the electrical 
signals in your brain and nerves to help control advanced 
bionic prosthetics. This can be done many ways, such as 
by implanting tiny sensors in the parts of the brain that 
control movement or by attaching small electrodes to the 
amputated nerves. Either way, the patients simply think 
about moving their hand and computers translate it into 
the movements of a bionic prosthetic hand.

CONNECTING MIND & BODY

To regain a sense of wholeness, a person with a bionic 
limb needs to do more than control the device. They also 
need to “feel” what it’s doing. New bionic devices can send 
sensation from the device back to the brain. This allows a 
person with a bionic device to feel like they are using their 
own limb.
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One way to help a person feel their prosthetic hand is to 
move the remaining sensory nerves from the amputated 
hand to the skin of the upper arm. You can then use 
small robots to press on the skin of the upper arm when 
the hand is touching something.

WEARABLE ROBOTS

Research teams are also trying to help people who have 
lost the use of their legs. By wearing a robotic device 
called an exoskeleton, some people with leg paralysis have 
been able to regain the ability to walk.

A group of biomedical engineers at the NIH Clinical 
Center, created a wearable exoskeleton for children 
with cerebral palsy. Cerebral palsy is a brain disorder 
that makes it hard to stand up straight, balance, and 
walk. The motorized, robotic exoskeleton changes the 
way the children walk by helping them straighten their 
knees at key points during the walking cycle. While the 
exoskeleton can make walking easier, children must be 
able to navigate at least small distances on their own to 
use it.

The ultimate goal is to have a person wear this outside of 
the lab, or even outside of the clinical setting. Of course, 
to do that you have to have a really robust control system 
that makes sure that the robot is behaving properly in all 

different kinds of environments. The team is now writing 
software so that the robotic device can be worn while 
navigating bumps in the terrain and other real-world 
conditions.

FINDING THE RIGHT DEVICE

Many types of prosthetic devices are now in development. 
If you’d like to find a clinical study to help test one, you 
can search for one in clinicaltrials.gov.

If you’re interested in a clinical study for prosthetic 
devices, ask: 

 » Why is the study being done?

 » How long will I be in the study?

 » What kinds of tests and treatments are involved?

 » What are the possible side effects or risks of the new 
treatment? 

 » What are the possible benefits?
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