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Introduction	

Design Prototype	

     Infrared light therapy has the ability to naturally and painlessly heal chronic joint inflammation and pain without any side 
effects. When applied directly to the skin, infrared lights can penetrate up to 20 to 100 millimeters deep into body tissue, 
largely due to its for its high energy and ability to resist reflection and absorption. Due to the mitochondria being very 
sensitive to light, the application of infrared light can stimulate ATP production. The increase in ATP production then stops the 
release of pain signals to the brain.3	
     In addition, when infrared lights are applied directly to the skin, the light stimulates the release of nitric oxide from 
hemoglobin directly into the bloodstream, for the nitric oxide enters the muscle cells in walls of the blood vessels. This causes 
the muscle cells to then relax as the blood vessel diameter enlarges, thus allowing more blood to flow through the vessels. 
Due to inflammation occurring when oxygen levels are too low, an increase in blood flow via nitric oxide has the ability to 
reduce inflammation in the patient.1	
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Shown in the figure is the initial design 
for the device: (a) inside of the knee 	
pad, detailing the soldering pattern for 	
the infrared LEDs, (b) outward side 	
view of the knee cap being worn, (c) 
outward front view of the knee cap.	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
Shown in the figure is the inside of the 
kneecap after the 2×4in rectangle was   
cut out.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
Shown in the figure is the 3×4in 
transparent plastic that serves as a cap	
for the circuit.	
	

    Osteoarthritis of the knee is the most common 
form of arthritis, disabling millions around the 
world. 	
     A closer look at the inner processes at the body 
provides an insight into the cause of the pain 
associated with arthritis. Within the mitochondria of 
all cells, adenosine triphosphate is formed from 
oxygen and glucose, both of which are carried to 
cells by blood flow. Patients with arthritis tend to 
have decreased blood flow, which means that all 
cells are not receiving adequate amounts of oxygen 
and glucose. This causes the mitochondria to not be 
able to manufacture normal amounts of ATP. Pain 
signals are then sent to the brain and the nerves sense 
this lack of ATP production.3 	
     The device created addresses the pain that occurs 
when a person has osteoarthritis by naturally healing 
chronic joint inflammation without any side effects 
through the use of infrared (IR) lights. 	

     While infrared light therapy is one solution 
towards healing joint inflammation and pain caused 
by arthritis, a wider array of solutions provides the 
patient with the option of combining therapies for a 
more effective treatment or choosing which 
treatment specifically works best for them. Strategies 
for healing arthritis that will be integrated in the 
device include heating and cooling pads. The 
purpose for including heating pads is for their ability 
to relax muscles, stimulate blood flow and improve 
circulation, help to increase the patient’s range of 
motion (in the affected area), and reduce stiffness in 
painful points. The intention for the cooling pads is 
for them to reduce inflammation, for it is a major 
cause of arthritis and joint pain.2	

Future Modifications	

Conclusion	
     The innovation at hand aims towards improving 
the quality of life for individuals with arthritis. With 
arthritis impending an individual’s ability to perform 
common daily tasks, this project is important to 
society because it will provide the opportunity for 
people living with arthritis to regain joint function 
and mobility, allowing for an improvement in quality 
of life. Through using the deice, individuals once 
unable to walk or perform other tasks, due to the 
pain felt from arthritis in their knee, will be able to 
once again move on foot as a result of improved 
sensations in the affected knee from the infrared 
lights.	
	
	
	
	
	
	

Materials & Methods	
Materials:	
•  Hard Cap Gel Knee Pad	
•  5 940 nm Infrared LEDs	
•  2 1×4in Blank Circuit Boards	
•  1 3×4in Transparent Plastic	
•  Switch	
•  3V Battery	
•  1 Red LED	
•  Wires	
     The design for the treatment utilizes a hard cap 
gel knee pad. To create the circuit, five 940 nm 
infrared LEDs were soldered onto two attached 
1×4in blank circuit boards in a row. The LEDs were 
soldered so that the cathode of one LED was attached 
to the anode of another LED. A 3V battery was 
connected to the LEDs to provide a power supply. A 
switch was also soldered to the circuit. In order to 
create a slot for the circuit to fit into, without being 
directly on the patient’s knee, a two by four inch 
rectangle was cut out of the foam siding of the 
kneepad. The transparent plastic was then cut to 
3×4in to make a cap for the circuit. The plastic was 
purposely cut larger than the aperture for the circuit 
to cause it to bend when placed inside.	
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