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Background & Motivation

Larynx and Treatment Background
Laryn: Complex organ in arwary that - Sk’
houses vocal cords

* Laryngeal cancer atfects 136,000 Cortmp
rdividiols worldwide eachyear (1)
* Very low success of complete Drynx  Cesee

transplant doe 1o mmune reection

of aliegragh 2] -
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Tissue Ergineering Background

No known occurrence of tissue .

enginesred Linyne

Tiss engreered tracheal

cartilages and vozal folds grown

nwitro (4,5]

Previous Laryngeal Bioreactor Design
+  Previcus BME 400 team
+ Bioreactor holds Rrynx in a stabke,
vertical position
+ Showed successful decelbdanzation
+ Severad problems with desipgn .
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Client Requirements for Design
* Single bench top unit for decelbdanzation and
recelbdanzation
* Allow séparate emdironments for nner lumen and
Organ eaterion
Prowade researcher access to laryna
Sterilzable and operable in refrgerator and
routator
Allow variabie access of the tissue to air and meda
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Laryngeal Bioreactor
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Biareactor Final Design
Inner cage houses larynx
+ Fiwe 13 om long polycarbenate rods-lanyne
sutured to bottom rod
*  Rods connected to semi-arculyr sheets for
stabitty and removal ;
Cage atached 1o rods on either side m
to alow tuming of larynx
Pumps perfuse through lanyne inner
lumen and vasculature separately
Dvaimage area undermeath device

:
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Fligare & Boreacnor Chcuiny
Electronics and Automation
Pump Aytomation Laryngeal Turning
Composed of Arduro Uno with low + Composed of Arduno Uno with EasyDriver and
pass filter stepper motor
Extermal contral interface programs +  Reguires 10 vok wgut power
ciroat +  External contral imerface programs pumps
Allows variation of inner kamen pump ¢ Allows variation of laryegeal podtion in
during decelularizaton and biceeactor:
recelidanzation: * Modia & Sr exposure tevas

* Amcunt of Ly exposed 10 media & ar
* Spaed of tuming lanyne

* Medis & ¥r exposure trmes
* Howrates

Pump Testing

Correlated pump-displayed RPM flow rate to standaed mb/mn fMlow rate
Assessed pump ramp up Nlow rate tmes based co time to 1l curent tling
Ardunc IDE pukie width modulation [PWM) correlated to output waltages and pump flow
rates for cient use
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Turning Testing and Results

*  Motor must congstenthy turn 180°
*  This wil verdy that bssue

attached to cage can be entirely

wetted by Dioneacton prototyed Figare §: Terring Terting

Results Discussion

*  RAM linearly and consetenthy correlates to standard
mi/min flow rate
Initial flow rates are %10 mL/min sower than long-
term flow rates doe to teme to fill tubing
* Programmed PWM consstertly results in same
cutpint voltage and flow rate
* Unear relatorship between PWM and flow rate
* Enables predictable programming of device
*  Motor cormstertly turns 180° over long penods
* Thorough wetting of entire cage can be achieved

-

Blareactor Raw Manerials: Polcatorane 3110
Pumpsi Langer In61n ments penstalne pumps $1.235
Electronics) Arduino Uno, Stepper Motor, Stepper 5113
Driwer, etc
Miscelanecus: Hardware, was, ghv, etc. 20 |
Total Cont $1538

+ Remake and improwe prototype

+ IMProse Circuntry, automation and user interface

* Fluid testing, mechanics analyss

+ Machanical strength testing of device

+ Decelldanzation testing, recellularaation testing
* Matological Staining, RNA Assays
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