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Introduction

Design Prototype

In the working protype, the inner and outer ring are used in a rotational system in which the outer ring supplies a constant amount of light and the inner ring, by 

filtering the light, lowers its average intensity over time per unit area of skin. This system disinfects the burn wound while also preventing any worsening of the existing 

condition. In the filtration process, a series of holes are used on the inner ring, and the inner ring is rotated through the use of a stepper motor. In this way, select regions 

of the wound gain access to high intensity lighting for short amounts of time. Due to concerns of UV lighting affecting viewers of the prototype, this concept model 

does not include actual UV LEDs but instead uses blue LEDs as substitutes. Nevertheless, the device is able to function properly, providing the rotation of the inner ring 

with a constant angular frequency to ensure equal light intensity per square inch of skin. The inner ring design’s symmetry in filtration design ensures this as well. The 

stepper motor in conjunction with the tight fit of the inner ring within the outer ring creates a reliable system that can continue to function for any amount of time for 

which power is supplied. The circuit is able to provide a reliable source of light that stays at rest with respect to the patient in the in the process of disinfection to ensure  

light’s intensity at all points on the patient’s skin are on average the same. These parameters will also be further explored in coming months (see Future Modifications).

Results
Fire, steam, chemicals, and currents - these are just four causes of burns that people encounter 

several times on a daily basis. The number of burn victims in the United States every year is 

486,000, and of those up to 10,000 die every year.2 Furthermore, a common resulting condition is 

the infection of burn wounds; 61% of the deaths related to burns (6100 deaths)3 are directly caused 

by infection. Post-burn sepsis is a horrific,  prevalent, often near untreatable condition.

The current approach to burn victims before operative care is possible is a five step system: 

Ensure the burning process has stopped; assess the airway, breathing and circulation, as with any 

trauma patient; evaluate the extent and percentage of burns; treat any other associated injuries; 

determine if fluid resuscitation is needed.4 Notice that in all of these steps, nowhere is the actual 

burn being treated before arrival at the hospital.

To lower the number of these deaths, a research idea of creating a mechanized approach to 

protecting the skin immediately after it is burned was developed. By applying ultraviolet (UV) light 

to skin quickly after it is burned, infection and therefore more serious conditions such as psoriasis 

can be extirpated before they make a presence. UV therapy has been shown to be effective in 

preventing burn wounds from infection.1 It has been seen in literature UV lighting has potential to 

disinfect skin without harming it or putting it at risk of further conditions such as cancer.

To improve this design beyond its current performance, a few key parameters have 

been identified to focus on in coming months. Specifically, these include creating a new 

lid fitted with actual Ultraviolet (UV) LEDs to determine the optimal rotation frequency, 

inner ring design, and constant light intensity to be used to provide data that could lead to 

reproduction of this device in its full form, ready for use by EMS. To do this, a 

photometer will be used to measure the light intensity of the UV LEDs inside the inner 

ring. The system will then be rotated using the existing apparatus and the average light 

intensity inside the inner ring will be recorded, as well as the intensity minima and 

maxima at any given point. This information will determine the optimal configuration of 

rotational frequency, inner ring design, and light intensity needed to reduce the amount of 

time to disinfect wounds while maximizing the effects of the UV LEDs. In this manner, 

the device will be ready to be used in practice by medical professionals.

Future Modifications

Conclusion
Based on the results of this device and a current lack of existence of it or any 

substitute in medical procedures, it seems this device has potential to be of use to 

the several thousand burn victims at risk of infection every year in the US alone. 

This device not only has a positive societal impact, but it is very much needed to 

be put into use. In function, the device is able to use a non-tangible means of 

disinfecting even severe burn wounds before operative care is possible - this 

means a patient can be assisted without being touched on the painful, sensitive, 

and burned skin. A large issue with treating burns involves patients’ suffering in 

coming into direct contact with outside elements immediately following the burn 

when no surgery or anaesthetics are yet available.

This product uses UV lighting, a treatment option not yet explored much in 

medicine but with high potential to alleviate chances of sepsis and other 

conditions which are equally difficult to be fixed, and that too without causing 

direct harm or discomfort to patients. With high power and controlled UV 

lighting, skin can be disinfected quickly without being put at risk of other issues 

in a manner similar to normal exposure to sunlight.1 Seeing as there is no current 

system in place to treat dangerous burns without causing greater pain or damage 

to patients, it is clear this device is a must have for any emergency services. With 

this device, patients with intense burns will have significantly higher chances of 

surviving burns without any complications due to infections before operation or 

hospital facilities are made available. Compact and able to be carried by any 

EMS, this device has potential to assist a plethora of people each year.

Materials & Methods
Prototype Materials:

● Autodesk Inventor Software

● Cura Software

● Ultimaker 2 3D Printer / PLA Plastic Filament

● Servo Motor / Gear

● Toggle Switch for Motor

● Jumper Wires

● Adafruit Microcontroller

● Power Supply

● Slide Switch for Circuit

● 15 Blue LEDs

● Soldering Iron / Solder

● Glue

● Jumper Wires

● 3V Battery / Holder

To successfully complete this project, several engineering methods were necessary. 

Firstly, a preliminary concept model to visualize the device was created. This device was 

made from cardboard, duct tape, and styrofoam. Upon completion of editing this model, 

design of the full prototype went underway. To print the two rings, 3D printing was used on 

the Ultimaker 2 Printer. To create the circuit, soldering and glue were used in conjunction 

with breadboarding for planning. To place the LEDs in the lid, holes were drilled in the lid. To 

create an improved fit for the inner ring within the outer body, a dremel was used. To fasten 

all parts to the outer ring body, glue was used.

CAD Model of Inner Ring CAD Model of Outer Ring Body CAD Model of Outer Ring Lid

Outer Ring Body of Prototype with Inner Ring placed 

inside. Adafruit microcontroller, toggle switch for motor, 

jumper wires, and power supply (top).

Outer Ring Body with servo motor attached to Adafruit 

microcontroller, gear placed in inner ring for rotation 

purposes.
Outer Ring Lid with 15 blue LEDs, jumper wires, 

and 3V battery / holder with slide switch all 

soldered / glued into place.
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