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Advances in medical technology continue to 
produce new equipment featuring enhanced 
capabilities and greater sophistication. As a 
result, the industry requires motion control 
solutions that perform consistently and reliably. 
Many of today's medical devices rely on electric 
actuators to provide superior motion control 
in critical, life-saving applications. With their 
powerful performance, clean operation, and 
increased efficiency, electric actuators do not 
suffer the same shortcomings often found in 
hydraulic and pneumatic actuation technology.

Additionally, electric actuators offer diverse 
integration capabilities, such as combining the 
motor and actuator, delivering a more compact 
package while reducing spacing requirements. 
In addition, integrating the power controls within 
the actuator itself results in enhanced mobility, 
control, and application suitability.

Capable of providing the positioning, speed, and 
force required in not only simple medical devices 
but also complex, highly precise procedures, 
electric actuators are the ideal solution for even 
the most demanding industry applications. By 
understanding the benefits electric actuators 
provide from both a performance and cost 
standpoint, users can implement this technology 
in diverse applications throughout the medical 
industry improving overall device reliability. 

Comparison
With their advancing performance capabilities, 
electric actuators continue to replace hydraulic 
and pneumatic actuators in a wide range of 
medical applications. Fluid-powered actuators, 
such as hydraulic and pneumatic devices, require 
oil or air for operation, which often results in 
leaks. These leaks lead to a significant increase 
in energy use, and higher labor and maintenance 
expenses, ultimately increasing costs while 
reducing efficiency.

Hydraulic actuators require fluid for operation; 
therefore, when they leak, users often face 
additional costs for cleanup. Further, depending 
on the severity of the leak, it may result in 
damaged or destroyed equipment, requiring 
time-consuming repairs or costly replacements. 
With pneumatic actuators, leaks cause pollution 
concerns, as system air releases into the 
environment. Fluid leaks can contaminate not 
only the environment, but the sterile field as well, 
resulting in health and safety risks to patients and 
personnel. Therefore, it is particularly important 
for actuators to provide a clean operation in 
medical applications.

Unlike fluid-powered actuators, electric actuators 
rely solely on electricity for operation, eliminating 
the risk of costly and contaminating leaks, 
which not only protects vital equipment, but also 
safeguards products, personnel, and patients. 
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Without the risk of leaks, electric actuators 
reduce excess energy costs associated with 
utilizing more power to compensate for wasted 
energy when hydraulic or pneumatic actuators 
leak.

In addition to their clean operation, electric 
actuators utilizing innovative roller screw 
technology provide even greater performance 
capabilities, ideal for the most demanding 
medical applications.

A roller screw is a mechanism that converts 
rotary torque into linear motion, similar to ball 
or acme screws. The higher load capacity 
(more than 100,000 lb) and rigidity of planetary 
roller screws makes them ideal for applications 
requiring continuous force, while providing 
quiet operation. The planetary design of roller 
screws allows them to operate at higher 
rotational speeds than other screw technologies, 
making them an ideal solution for high-speed 
applications. In addition, these actuators offer 
inherent positioning repeatability, increased 
longevity, and quieter operation.

Crucial Components
To maximize suitability with a wide range of 
medical applications, electric actuators offer 
complete integration of motion control system 
elements. By integrating power, control, and 
actuation mechanisms, electric actuators 
combine force, velocity, and positioning in 
a single, compact motion control device to 
increase performance flexibility and application 
compatibility.

Actuator size constraints can be problematic, 
as medical devices require building to precise 
specifications. To solve this, innovations in motor 
technology deliver solutions with smaller package 
sizes but with the same power output as previous 
motor designs. This allows easier integration 
without sacrificing performance. Integrating the 
motor and linear actuators into one package 
reduces the overall size of the actuator, enabling 
it to install easily into equipment or other 
applications with minimal space available.

In addition to a compact design, electric 
actuators also offer the option of integrating the 
electric controls and power circuitry within the 
actuator, providing a complete system solution. 
In contrast to typical motion control solutions, 
which require separately mounted controls and 
power amplifiers, this comprehensive solution 
eliminates dependency on external components 
and expensive cables. These actuators operate 
without a stationary electrical cabinet – allowing 
the actuator, drive, and control to operate as a 
stand-alone piece of equipment.

With these integration capabilities, the user 
can experience enhanced motion control while 
significantly increasing flexibility. Not only can 
electric actuators install easily in confined 
spaces, but they also provide enhanced mobility. 
For instance, combining all crucial motion control 
components into the actuator allows mobile 
medical devices to offer the same capabilities 
common in stationary applications. Through 
this type of integration, mobile medical devices 
operating on battery or DC power, or portable 
units that are moved from location to location 
and plugged in, include all the required control 
elements while minimizing the size and weight of 
the actuator.

Medical devices are only as reliable as 
their components. Electric actuators deliver 
dependable motion control in diverse situations – 
ranging from simple solutions to critical, lifesaving 
applications that demand precise positioning, 
smooth motion, and tightly controlled velocity.

For example, directed radiation therapy, often 
used as a part of cancer treatment programs, is 
cutting edge technology that applies radiation 
to patients in progressive increments, slice-by-
slice, delivered to different sections of a tumor. 
During this treatment, position of the patient 
must be beneath a precisely fixtured source of 
radiation. In order to accommodate this, electric 
actuators manipulate the position of the patient's 
bed, a critical aspect of the application. The 
proper positioning of the bed is crucial, as the 
technology must target only the tumor and protect 
healthy tissue.
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Not only does the actuator provide the positioning 
necessary in these applications, it also delivers 
the smooth motion and velocity control necessary 
for proper radiation application. Featuring high 
force density, certain electric actuators easily 
conceal within these types of devices, minimizing 
space requirements and enabling a piece of 
equipment, like a patient table, to feature a 
logical design without excessive size to contain 
oversized actuators.

In addition to performance and size, electric 
actuators also minimize the noise associated 
with operation. Studies show that when patients 
can hear noise from medical equipment during a 
procedure, there is a noticeable increase in their 
anxiety. Due to the proximity of the actuator to 
the patient, any audible noises produced during 
operation are easy to hear, creating unnecessary 
nervousness during medical procedures. 

Therefore, implementing electric actuators 
with roller screw technology, which offers 
significantly less noise than alternative 
actuators, assures quiet operation, increases 
patient relaxation and reduces apprehension 
during this necessary and intricate treatment.

Looking Ahead 
Advancements in electric actuation 
technology continue to expand an already 
wide range of capabilities – allowing 
increases in compatibility for diverse industry 
applications. With high-quality performance, 
integrated solutions, superior efficiency, and 
environmentally friendly operation, electric 
actuators continue to replace fluid-powered 
technology, providing an optimal solution in 
motion control.


