Using Engineering Techniques to Convert a
Goldmann Applanation Tonometer to a Handheld Device

Nicola Boag', Samantha Heschl’, Etienne Benard-Segum"’ Abdullah Al- Ani’ Nicholas Perewernycky', Fung Nam Nalbo', Mahika Sharma', Helen Chung?

Glawcoma s the leading cause of imeversible blindness globally,
with an estimated 76 millon suffering from the condition in 2020 [1],
Treating and proventing glaucoma costs a0 estimated §5.88
anrwally in the US [2]. The conditon disproportionataly affects lower
soclosconomic levels due 10 poor Boosss o eyecare and
medications [3] [4), Early detection of glaucoma is crucial to provent
1he progression of the disesse and eventun bindness,

The Goldmann Applanation Tonometer (GAT) is the gold standard
toal for measuring ntraocular pressure (0P) but is fixed and cannot
be used on patents who wre bed-bound or outskie the cinic. One
way of increasing the acoesssitdity of glaucorna detection and
monitonng ks with handheld tonometry options, However, handheld
tonometors such as the Tono-Pen can be a costly additonal
expense, making them unfeasible for lower-Tunded clnics,
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Purpose

Engineering students, led by resident physicians, developed a
davice that converts & GAT into a handheld tonometer,

The ultimate goal Is to create a portable device
that maintains the accuracy and functionality of
the GAT while being easy to use and manufacture,

Methods

* Davice based on Hang-Streit AT-000 GAT
* Modeled on SoldWorks
* 3D-printed with PLA using Prusa SL1S SPEED 30 prmter and
Curing and Washing Machine CW18 BUNDLE
. wmnm
o Design and 30 print prototype <--> basio bench lests
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The device s designed to mlow & Haag-Strell AT-800 GAT to slide in; the device s securely

held in the caning.

« Headrest controlled by a gear and can be Incrementally adusted
Physician remans stable whie taking measuraments

* Adjustable lens holder secures a jowelor's lens
Physician can change distance of kns 10 the comect focal distance

« Knob on handle connects to GAT dial with pulley system

o Physiclan can easlly adust GAT knob while messuring IOP
« Handle aliows physiolan to maneuver device

Holds 9V battery powering blue LEDs that are wired Ino device to activate flucrescein

* Right side of design has cut-out section
GAT can slide back onto a sit lamp while still in the casng
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Titte 1 001 of materian Usedl a0l sniimmated associsied costs Sr (ne 30 prrmed dwess
o Jowalor's lens marked as having magnification of 20x
o PLA filament was 1.75mm, with printing temparture of 210° G
and bod tempoerature of 60° C

Preliminary Testing Results

« Varified activation of fluorescein by biue LEDs

« Assembly of device was tast and simple

« Single-hand operation of GAT during 10P et successtul

« 0P successfiully massured - similar readings 10 mounted GAT.

« Loans focal distance hard to find 10 pet acoursie measurement

* Adjustment knob hard to adjust whie taking measurement

* Meadrest dd not provide ideal ergonomics

The lens system, adustment knob, and headrest must undergo
further development and banch testing 10 iIncrease the accuracy and
orgonomics bafore clinical tests can begn

Conclusions & Future Work

Collsboration between ophthalmology and engineering has
yiekded n promising prototype thal addresses the need for
affordable methods of portable tonometry. Fulure iterations must
Involve bench testing to refine the device's usability and
function before cinical tests can begin. We wil also am to
standardize the modified GAT for reintegration onto a aiit lamp.
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