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Project Description
- Utilize photo biomodulation (PBM) 

technology

- Red LED lights, infrared sensors, & 
rechargeable battery

- Design a cutting-edge tool that 
monitors blood flow & oxygen 
circulation

- Offers a non-invasive solution for 
cardiovascular health monitoring 
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- Enhances cellular function, promotes 
tissue repair, and reduces inflammation

- Applicable to medical institutions, 
rehab centers, military, and sports 
teams

- Partnering with EE & CS Capstone to 
enhance teamwork skills

- Jesslynn Armstrong, President, Light 
Matter Solutions, LLC



QFD
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CR/ER Discussion
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• Power Output (20-50W)
• Battery Life (120 min)
• Unit Cost (Around $290)
• Wavelength IR (850-880)
• Wavelength Red (650-670)
• Treatment time (20min)

Engineering RequirementsCustomer Requirements

• Disinfect-able
• Rechargeable
• Light Exposure
• Time Duration
• Automatic shut off
• Cost effective



CAD Model
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Outer Layer

Circuit Housing

Inner Layer*

*Houses the LEDs and sensor

Insulation



CAD Drawings
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Circuit Planning
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Engineering Calculation Alicia Corona 1

Software
Desmos Scientific Calculator

Temperature Difference
Temperature difference of the 
electronic components.
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Engineering Calculation Alicia Corona 2

Software
Desmos Scientific Calculator

Temperature Difference
Temperature difference of the 
electronic components.
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Engineering Calculation Claire Mitchell
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1. Total power 
Calculation

2. Irradiance Calculation

3. Energy Exposure



Engineering Calculation Claire Mitchell
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1. Total power 
Calculation

2. Irradiance Calculation

3. Energy Exposure



Engineering Calculation
• Cross sectional area of the channel 

• Reynolds number (Re) for the flow 
• Re>4000, flow is turbulent

• Darcy-Weisbach equation for pressure drop
• f= 0.03
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Pressure Variations in TPU

Pressure drop
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Engineering Calculation Norma Munoz

Fluid Dynamics for pressure 

variations in cooling 
mechanisms: 

Bernoulli’s Equation 
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FMEA
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FMEA (Part2)
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Testing Procedures
- For our second semester testing: dog testing

- In our prototyping stage, we have decided to create two different devices, 
o one we could test on dogs
o other we would be able to test on humans in the future

- The innerworkings of the second device will not be any different, we are just 
planning on including a harness on the 'dog version' so that it would stay in 
place during use/testing

Claire, Slide 15



Gantt Chart
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Budget: Pricing Strategy
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Project budget $5K

Anticipated 
Expenses

(estimated)
$3K 

Actual 
Expenses 
(to date)

$1450

Resulting 
Balance 
(to date)

$5K

Up to $5000; additional funding subject to the 
disbursement within each capstone group 

involved

• One unit is about $290

• Making 5 units; comes out to $1450 

• Product parts in next slide 



Budget: Current Spending
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Budget Spending

Budget $5,000

Prototyping 
Materials

$510

Total Budget Left $4,490



Thank You, Questions?
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