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Introduction 
Background Information 

Figure 1: Obstructive sleep apnea 
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Figure 2: Central sleep apnea 
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Figure 3: Carbon dioxide levels during apnea 
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Introduction 
Problem Statement 

¡ To develop a device that: 
¡   Monitors and maintains carbon dioxide 

concentration levels to prevent sleep apnea 

¡  Is easy to use 

¡  Is comfortable and minimally invasive 

¡  Is universally marketable 



Product Design Specifications 

¡ Product Requirements: 
•  Safety 
•  Performance 
•  Reliability 
•  Comfort 
•  Manufacturability/Cost 
¡ Client Requirements: 
•  Induces hypercapnic conditions 
•  Minimally invasive 
•  Comfortable 



Designs 
Current Designs 

Figure 5: Available masks for: 
-Continuous Positive Airway Pressure (CPAP) 
-Adjustable Airway Pressure Device (APAP) 
-Bilevel Positive Airway Pressure (BPAP) 
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Figure 6: Uvulopalatopharyngoplasty surgery 
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Designs 
Design Alternatives 

Scuba Mask: 
¡ Key Features: 
•  Customizable 
•  Portable 
•  Comfortable 
•  Inexpensive 
¡ Downsides: 
•  Unpredictable 
•  Unsanitary 



Designs 
Design Alternatives 

CO2 Room: 
¡ Key Features: 
•  Comfortable 
•  Profitable 
•  Sanitary 
¡ Downsides: 
•  Cost 
•  Maintenance 
•  Portability 



Designs 
Design Alternatives 

Facemask: 
¡ Key Features: 
•  Manufacturability 
•  Reliable 
•  Comfortable 
¡ Downsides: 
•  Unsanitary 
•  Obtrusive 



Designs 
Design Matrix 

Design 
 
 
 
 
 
Criteria (Weight) 

Facemask 
 

Scuba Mask CO2 Room 

Effectiveness (20) 4 3 5 

Comfort (15) 2 3 5 

Safety (15) 5 4 1 

Reliability (15) 4 2 3 

Cost (10) 3 2 1 

Ease of Use (10) 4 4 5 

Feasibility (10) 5 4 1 

Portability (5) 5 5 1 

Total 78 64 62 



Future Work 
 

¡ Observe with Professor Dempsey 

¡ Continue literary research 

¡  Fabricate prototype 

¡ Design concerns: 
¡  Budgeting  

¡  Materials 

¡  Experimental testing regulations 
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