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Design Status
Established alpha prototype: ultrasound system of 2MHz  can 
measure changes in corneal stiffness simulated by varying 
gelatin concentrations.
Future Steps
1. Electric Hardware Miniaturization
2. Custom Ultrasound Transducer Fabrication
3. Software Development
4. Patenting & Licensing ultrasound technology

Design Status & Future Steps 

EyeD.E.A Labs is dedicated to developing a 
less-invasive, more frequent, nocturnal IOP 
monitoring system for examining glaucoma 

progression and improving patient outcomes.

Mission Statement

Final Technical Model Verification Results

Final Prototype
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Leading cause of blindness worldwide

Glaucoma:
● Optic Nerve Degeneration Disease
● Cause: Imbalance of aqueous humor drainage 
● Result: Prolonged elevated Intraocular Pressure (IOP)  

Unmet Need

No Nocturnal & Non-Contact
IOP Monitoring Devices
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F = Force per unit volume (N)
ɑ = Ultrasound Attenuation (dB/mmHz)
I = Intensity of Ultrasound wave (W/m2)
c = Longitudinal wave velocity (m/s)
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Product Architecture

Fig.1. Elevated IOP  

Fig. 2. Transducer array assembly 
for transmission and reception of 

signal  

Fig. 3. Schematic of pressure measurement workflow 
using ultrasound system 

Fig. 5. Ultrasound waves imparted on cornea cause a deformation that is 
monitored by reflected ultrasound waves from tissue

Fig. 6. Acoustic Radiation Force vs Intensity of Ultrasound Wave; the maximum 
force that the ultrasound wave can impart on the corneal surface is 0.064N [2] 
[3] [4].

Acoustic Radiation Force vs Intensity

 IISPTA = 50 mW 
cm-2

FDA Limit for 
Ophthalmic 

Ultrasound Spatial 
Peak Temporal 

Average Intensity 
(ISPTA) [5]

Fig. 7. Maximum time displacement of ultrasound waves incident on the 
7.06% - 14.20% gelatin phantoms. As expected, a  decreasing trend was 
noted in the relationship.
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Fig. 9. Time Displacement of ultrasound waves echos across 7.06% - 14.2.% 
gelatin phantoms. There is an observable decreasing trend as gelatin 
concentration increases. 
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Fig. 8. Measurement of acoustic radiation force generated by the 
ultrasound transducer used to validate the operating parameters remain 
within FDA ophthalmic ultrasound power intensity standards.

Fig. 10. Average Intraocular Pressure (IOP) readings collected using a clinical 
tonometer (Reichert Tonopen) across gelatin concentrations from 7.06% to 
14.20% show an increasing trend with increasing gelatin concentrations.

Business Model & FDA Classification

Class II 510(k) Pathway 

FDA Device Classification

Final Product Specifications
Intensity Limit of 
Ultrasound Wave 50 mW cm-2

Ultrasound Transducer 
Frequency 2- 20 MHz

Measurement Range 5-50 mmHg

Maximum Acoustic 
Radiation Force 0.064N

Data Storage 10 kB

No. of Measurements 10,000/second

Table 1. Final Product Specifications from FDA-approved ranges 
and tested measurements [5]  

*All final product specifications meet target specifications

Path to Market

Materials Cost
Lithium Polymer Rechargeable Battery $5.95 (per unit)

Cotton Fabric (lining) $2.99 (per yd)

Polyester Elastic $0.85 (per ft)

Ultrasound Transducer $5.77 (per unit)

Total $19.14

Manufacturing Cost  $57.42

Selling Price $172.26

House Of 
Quality

Fig. 4. Front & back view of 
eye mask with embedded 

ultrasound system

Transducer Array Assembly

Dominant Concept

Table 2. Device manufacturing cost and selling price  

80 million people diagnosed worldwide


