BME 200/300:
Tissue Biopsy
Dissociation

Raven Brenneke, Victoria Trantow,
Jamison Miller, Nathan Richman,
Lauren Ross, and Cory Van Beek




Overview

Problem Statement

Client Overview
Background

Summary PDS

Designs and Design Matrix
Future Work
Acknowledgments



Problem Statement and Client Overview

Dr. Sameer Mathur conducts asthma research and frequently obtains small lung
tissue biopsies from patients

Current device being used for tissue dissociation are designed for larger scale
specimens of tissue

Small biopsies are not compatible with this device-cells do not dissociate

The team’s task: develop a smaller scale device to successfully dissociate a
smaller tissue specimen



Asthma & Lung Biopsies

What is asthma caused by?

e Airborne allergens
e Inflammatory response led by T-helper type
lymphocytes [1]

How are lung biopsies performed?

e Needle, thoracoscopic, transbronchial, open 2]
e Client does bronchoscopies
e fiberoptic bronchoscope through airways
e 1-2 mm tissue

Lungs

Figure 1

Transbronchial biopsy



Laser light source

Flow Cytometry

Sample
(stained cells in suspension)

Hydrodynamic Focusing
Cells pass through in 'single file"

Fluorescence emitted from
stained cells detected

Forward and side scattered
light from all cells detected




Summary PDS

Performance requirement:

e 50% cell recovery with a margin of error of +/- 10%
e Design must produce viable cells through many rounds of testing.

Target cost: $5-$10 per use

Cell Recover y

Miltenyi GentleMACS Device
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Design Matrix

Modification of Microfluidic
Design Idea: | current design s :
Perfc(’zgfnce 24 (3/5) 32 (4/5)
Ease of

fab;izcg)tion 10 (2/5) 20 (4/5) 15 (3/5)
C°S§;‘g§age 12 (3/5) 20 (5/5) 12 (3/5)
Eas;";)use 15 (5/5) 9 (3/5) 12 (4/5)

Total

(1%8) 61 80 63
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Future Work

e Solidworks
o Calculations from cell physiology
m Shear Forces
m Channel Size
e Fabrication
o 3D Printing
o Laser Cutting
o  Micromilling
e Testing
o Procedures
o Channel Designs
o Enzymes
e Analyzing data

o  Optimize procedure based on results
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