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Fig.2. Assembly of transducer array for Fig.3. Schematic of ultrasound transmission and receiving mechanism

MiSSiOn Statement producing and receiving ultrasound waves by piezoelectric crystals. [2]

EyeD.E.A Labs is dedicated to developing a less-invasive, : Design Status and Future Work
more frequent, nocturnal IOP _monitoring system for Technical Models

examining glaucoma progression and improving patient
outcomes.

Current IOP monitoring devices are invasive
and allow only infrequent monitoring.
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Fig 4. Relationship between input voltage and associated generated pressure. Fig 5. Deformation of the central cornea (mm) in response to an acoustic force wave.

V =Voltage Applied on PZT (V) F = Force per unit volume (N)
V =P * = P = Pressure generated on PZT (N/m?) F = 2ad a = Ultrasound Attenuation (dB/mmHz) Acknowle gements
— g t g = Piezoelectric Constant I = Intensity of Ultrasound wave (W/m?)

t = thickness of PZT crystal (m) C = Longitudinal wave velocity (m/s)
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This project was funded by the School of Biological & Health Systems Engineering (SBHSE). The
Mean Reflectance and Acoustic Radiation Pressure vs Gel Impedance —— team would like to extend their gratitude to Dr. Shamil S. Patel from the Eye Surgeons of Arizona

o o
Target SpeleicathIlS _ e r 1 e r 1 — and Dr. J.M.R. Apollo Arquiza from Arizona State University for their clinical and technical

D0030 . D . . o .
[ 14} | & 293.8087035 expertise throughout the course of this project so far. Additionally, th the team would like to thank

12} { [ 2038 the SBHSE BME Capstone Faculty (Dr. Bradley Greger, Dr. Vincent Pizziconi, and Dr. Brent
1t - Vernon) for their mentorship during the course of this project in addition to Ms. Ding Ding Zheng

0.8} | B 2937 for her coordination and support with the capstone project.

0.6

- 0.00025

- 0.00020

Battery Life Battery life (hrs) 18 hours

293.6

0.4
- 0.00015

Transducer Frequency Operational freq 2-20 MHz

0.2 . 293.5

0.2F

tic Radiation Pressure (N/m?)

Mean Reflectance |R|? (%)

- 0.00010

Deformation Force Corneal Deformation 0.06-0.08 N

ACOUS

. . ' L 0.00005 e | ’ 2033 [1] “TRANSDUCERS AND PIEZOELECTRIC EFFECT TRANSDUCERS~PIEZOELECTRIC ELEMENTS.”
Gel Impedance Acoustic impedance | 1.0-1.2 MRayl : Available:
pr— 081 1 B 2932 https://statici.squarespace.com/static/54b32dedeq4bod2480d420a7a/t/605137aa6134b86b119ae687/16

Data Storage Storage capacity 5000 readings — ; -~ ~ ; ; o 15035422451/ TRANSDUCERS+AND+PIEZOELECTRIC+EFFECT. pdf

Gel Acoustic Impedance (MRayl) 25 : 05 ) 15 2 25 ) =N [2] A. Huang et al., “The Benefit of Nocturnal IOP Reduction in Glaucoma, Including Normal Tension

Glaucoma,” Clinical ophthalmology, vol. Volume 18, pp. 3153—3160, Nov. 2024, doi:
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induced by ultrasound after 100 seconds of delivery.

Time required Test interval 5 seconds

Fig 6. Mean reflectance and acoustic radiation pressure against varying gel impedances.
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