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Mission Statement

Eye-related complaints are common in the ED, but timely assessment is 
limited by the need for ophthalmology consults and the lack of rapid, reliable 
diagnostic tools (1). Evaluations are often delayed due to limited 
ophthalmologist availability (2). With many cases being non-urgent (3), (4), the 
inability to quickly determine severity leads to prolonged wait times.

TeleVision aims to improve the accessibility and efficiency of ophthalmic care in 
emergency settings by developing a smartphone-compatible imaging device able 
to capture clinically-relevant images of the anterior and posterior eye segments.
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Figure 1. Projected U.S. 
ophthalmology workforce 
supply vs. demand from 
2020-2035, showing 
widening shortage of 
ophthalmologists as 
patient needs exceed 
available providers (3).

Figure 4. Images of the improvised eye model were taken (A) with only the 
beamsplitter and (B) with the beamsplitter and -10D lens. An optical target (C) 
was used with both beamsplitter and lens at (D) 6cm and (E) 5.2cm. Sufficient 
resolution while using negative lens was never achieved.

Current Successes
• Illumination is approximately 

coaxial & sufficiently focused.
• 3D-printed housing is sufficiently 

durable.

Current Challenges
• Focal lengths require 

optimization, especially with the 
-10D lens

• Reflections and glare persist.
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Design Inputs & Target Specs

Product Architecture

Clinal Needs

Design Metrics

Key Metrics Value
Image Quality 5/5

Cost ≤ $250
Width < 100 mm

Eyecup Bending 
Modulus > 50 MPa

All phases of design development were performed in accordance with FDA quality systems, 
particularly considering and implementing relevant design controls.

Key Metrics Value
Image Quality 2/5

Cost ~ $250
Width 71.5 mm

Eyecup Bending 
Modulus 87.6 MPa

Prototype

Engineering Technical Models

Figure 3. Modeling for (A) anterior & (B) posterior optical systems is 
shown. These models are largely proof of concept.

More Info &  
Other Models
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Figure 2. 3D models of the (A) eyecup, (B) optical housing, (C) cover, and 
(D) phone attachment frame are shown. Models were made using 
SolidWorks (A,D) and Fusion360 (B,C). A simple schematic (D) of the 
optical mechanism of the prototype is also shown. The orange line is the 
image; the purple line is illumination. Dashed lines indicate partial 
transmittance of light.
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