Micro-scale Multi-axial mechanical tester for soft tissues

MEng Design Project Announcement — 2016-17

MEng Project Description Biomedical Engineering/Mechanical Engineering
Meng Project Title: Micro-scale Multi-axial mechanical tester for soft tissues
Project Description:

Mitral valve degeneration is one of the leading causes of valvular morbidity and mortality and frequent cause of heart failure globally. It is characterized by
progressive collagen fiber disorganization which leads to gross biomechanical changes, causing disease.

Mouse models are critical for understanding the mechanical and functional changes that occur in both healthy and diseased mitral valves. The ability to
investigate the integration of mechanics and genetics in small animal models at a global tissue level is a powerful tool for quantifying functional
consequences of specific mutations. However, the mouse mitral valve is an extremely thin tissue, with an average thickness in the mid region of 30-40 pm
(4-5 cells thick). Performing a global strain test is a challenging task due to the difficulty with attaching small tissues (0.2 mm-2 mm) and measuring small,
forces (10 uN—-10 mN).

Previously, our lab quantified underlying cellular deformation, fiber alignment, and valve architecture in mutant mouse species under loaded conditions by
uniaxially stretching mouse mitral valves under confocal microscopy with a strip test. We would like to further evaluate these biomechanical and cell-matrix
interactions at the whole valve scale by improving our uniaxial strip test for strain to a computer controlled biaxial strain device. We have a prototype of this
biaxial device, but it needs to be integrated with the correct force sensors and software, how to adhere the valve needs to be determined, accurate
deformation needs to occur and be reliably replicated, and these experimental designs need to be tested. This project will design and test a novel, biaxial,
stretching apparatus and gripping method to quantify whole valve biomechanics in mice.

500 Scldworks Pichares ™ Micrazeft Ward | Pt Toohs Lo

|Eiselidwiorks g - ¥ - bd- - E - L - @S-
T p—
|| i | CE-R T B B ¥ o-—N < ey —— )
o g Guttimg Searted A
2@ i g | oo
: = o | Osen s Dacument
1 I3 23 btk i
£ | 2 |3 wemcescorosem
! AE R Tutaiat
i £ |2 wars e
.H =1 E PRR—_E.
§ P —
g
5
kel

Dulins Resousses &
X Partnar Sakters

£, Coinchdent28 BUTER <
jp——
res

mes
£ Coincident™ (STAGEL:
A Coincidensdt ISTAGE2 4
A CrincidentT1 (STA0E2+

Tire—

<) T W ) FUTER <2 (Detw

T (3 dising o

7 W0 09 Thevaded R <3

<% W L) Small el Gear ‘5

- W () End Daeve <6 0 vm,up;n-m-rn_-n
- S o g o

2 \“iuinﬂﬁem “1( T

ST T i L e

Education Esiton - Instrusticeal Use O Under Defined _diting Aasarnl

2" m = "E'TES

Outside Field Advisor Name (if applicable): Jonathan Butcher (faculty in Mechanical Engineering and Biomedical Engineering)
Email - jtb47@cornell.edu

Phone - 255-3575

Office - Cardiovascular Developmental Bioengineering Laboratory Weill Hall, Room 304

Number of MEng Students Needed: 2-4

Required Skills: Device design, CAD drawing, software integration. Programming skills a plus.
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