dm  Longitudinal Tracking of Fluorescent Stem Cells in the Mouse Brain

Lauren Heller, Dana Stumpfoll, Rebekah Makonnen, Alex He, Alexis Block, Tyler Anderson

\ Department of Biomedical Engineering, University of Wisconsin-Madison School of Engineering u

Abstract S —— Statistical Analyss

Studying how stem cells migrate can be beneficial to the research Current setups for imaging intact neural networks only allow for ® Dectine: We met with our client and learned about their research  Measuring Fluorescence Intensity:

of regenerative medicine. The client's goal is to study the migration imaging through a field of view in a single lens. This setup only allows for and their need for a neurological endoscope with a wider field  This analysis was used to determine the total fluorescence of each bead

of stem cells post injury in mice brains. To design a device that can 1imaging 1n a restricted area of the tissue. An endoscope with multiple fields of VIeW to track s.tem cell moYemeﬂt- . by subtracting out the background fluorescence signal.

be used to track the migration of stem cells longitudinally, the team of view is required for accurate tracking of cell migration dynamics in mice ° B1.*a1nstorm: Devised three d1fferent. ideas anel moved forward L. f h Bead Number Fluorescent

strived to find components that would enhance the field of view to that ke and functioni Ily. The desi f this end with a three stacked GRIN lens design to optimize the field of ® ~Sing image” software the Intensity (um?)
| p | | at are awa e.an. unc 1on1eg normally. The design of this en oecope view to track stem cells vertically. mean fluorescence of each |

meet the requirements of the client. After extensive research on must be sma.ll in size and .Welght and must allow the mouse to ma.mta.m e Challenge: After consulting with optics specialist Dr. Eliceiri, bead and the mean | 1098664

existing devices and determining how GRIN lenses work the team normal function and behavior. The endoscope must be able to function in we realized that the project was not feasible within our time ﬂuorescence from spots with 0 1081531

came up with three designs that could potentially enhance the field of the fluid region of the brain’s lateral ventricle. constraints due to our lack of knowledge and experience. Just background fluorescence 3 1469189

view to meet the needs of the client. The device was expected to Design Criteria e Next Step: We shifted to gathering preliminary data from Were ealeulated: -

contain three GRIN lenses, but after further evaluation of the team's already existing tools on the market. We designed a protocol ~® Using the equation: Total 4 620671.8

designs by a Biomedical Engineering specialist in optics and ° Small in.size; Lateral Ventricle @ 1.19mm [3] and r.eeipe to create multiple gels with differing eor.leentrat%ons gluoriscenze = In;egrated 5 1203242

SRR : : : -® Lightweight, ideally < 7 grams [4] of microfluorescent beads to simulate a mouse brain ventricle. ensity - (Area o

imaging, 1t was found that this would not be feasible for this team. . .y . L Bead*Averace Backoround 6 224385.7

i th decided q i the field of vi ] e Allow for up to four weeks of continuous acquisition Dr. Trevathan let us gather data via the Inscopix microscope to g g

Instee t © tear.n ceide .to pursue determining the fie O VIEW O e Does not mount an innate immune response upon incorporation study these samples. Fluorescence) [5]. Table 1: Each beads fluorescent

an existing device that will be loaned to them by another Biomedical e Withstand being submerged in cerebrospinal fluid e Improve: A field of view and effective distance can be found activity was calculated. Bead 3 was

Engineering professor. Initial testing of the field of view of the device e Aim to adhere to a flexible $750 budget for future experiments to be further improved on. found the have the greatest fluorescent

intensity.

was completed and the results were analyzed using ImagelJ software.

e From this, 1t was concluded that the beads 1n the center of the field of
view had a greater fluorescence intensity.

Figure 2: A
Bachground breakdown of

Motivation: design criteria, as
well as respective

weights.

Future Work

e Dectermine 1f adequate and improved field of view can be obtained
without adding additional lenses
e Determine 1f the best way to improve field of view 1s by adding

e e
* GRadient INdex (GRIN) lens: e B o If so, determine the number of lens to obtain i1deal field of view

Testing Procedure: Testing Results: °

e Current endoscopes on the market have a limited field of view.

e Be¢ able to accurately track adult neural stem cells longitudinally in the , , o
Figure 3: Inscopix system endoscope (nVoke miniscope)[1].
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mouse brain in-vivo, by increasing the field of view.
The 3 Components:

e If design 1s adequate for the client, test design in the mouse brain

similar to a conventional lens, The field of view of this endoscope 1s 1280 x
800 pixels, or 1050 x 650 um [1].

e Different lens can be attached to increase the Achnowledgements

field of view of the microscope.

Materials:

with the additional capability to

e (0.1250z of unflavored gelatin

refract the image. o
e 190z of distilled water

e Laser system: t.he laser will be e Fluorescent Green Polyethylene Microspheres e The setting used was the smallest field of view. e Dr. Jayshree Samanta e Dr.J aImes Trevathen
set to a specific wavelength 27-39 microns e The corrected total cell fluorescence could be e Dr. Sarah Gong e Dr. Daniel Radecki
(=455nm) [1] that should found by subtracting out the background noise e Dr. Kevin Eliceiri e BME Department

e Inscopix nVoke miniscope

[5].

optimize excitation of the stem Figure 4: The i

containing the green
fluorescent beads used for
overnight. ~ testing.

cells. Procedure:
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