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Problem Statement

Multiple lenses and field of view

Endoscopes currently on the market

INn Vivo

Minimally Invasive and sustainable

Alexis Block




Background
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Figure 1. Location of Figure 2: GRIN lens [2] Figure 3: Protein creating

implantation [1] fluorescencel[l] Alexis Block



Summary of Product Design Specifications

The Device Must Be:
Fig. 4. Lateral

e Smallin size; Lateral Ventricle @ 1.19mm [4] Mgﬁgjgr';ﬁfm

e Lightweight, ideally <7 grams [5]

e Under $750 total

e No innate immune response
e Submersible

e Up to four weeks of continuous acquisition

Lauren Heller



Competing Designs

“Side-view” GRIN

Figure 5: Size reference of endoscope [©] Figure 6: Star protocols side view lens [1]
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Competing Designs

A Experimental design Inscopix nVista
5 min/session
Integrated - Large-scale brain circuit
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Figure 7: Inscopix nVista implant [7] Dana Stumpfoll



Competing Designs

Dana Stumpfoll

Figure 8: UCLA Miniscope design [8]


http://www.youtube.com/watch?v=xUf7HHiazEI

Design 1: Elongated Lens Design
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e Elongated Lens increases field of view

e Prism angled at 90° below lens
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e Allows for less parts and assembly "
e Requires custom manufacturing

e Requires extensive knowledge of optics )
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Figure 9: Elongated Lens in Cannula  yemrice Alex He




Design 2 : Three GRIN outside brain

3 GRIN lenses outside of
brain (scaled down)

e Beveled tip to decrease tissue damage

e Prisms angled at 90° inside cannula

Chambers separating
light into lenses

/

Ventricle

e Separation of light to decrease
interference

/

Microprisms

Movement of
stem cells

e Bypasses Size Restrictions

e Likely requires excessive testing
(more moving parts)

Figure 10: Three GRIN lens with
microprisms in cannula

Alex He



Design 3 : Three Lenses Inside Cannula

opening foe wiring
andh P\%YH’ Source

e Three stacked GRIN lenses

3UY‘F{(€€ of bi’g,n
iINnside of the cannula e
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e Series of cables and wires to )/

accommodate each GRIN lens

Figure 11: Three GRIN lens
staggered within the cannula  Tyler Anderson




Desigh Matrix

Three Lenses at Different
Outside the Brain Lenses Elongated Lens Depths
Score(10 Weighted Score (10 Weighted Score (10 Weighted

Criteria Weight max) Score max) Score max) Score
Feasibility 25 4 10 3 75 5 12.5
Reliability 20 7 14 7 14 8 16
Accuracy/Precision 20 5 10 3 6 6 12
Safety 15 8 12 8 12 8 12
Ease of Use 15 5 75 8 12 5 75
Cost 5 5 25 3 15 9 4.5

Sum 100 Sum 56 Sum 53 Sum 64.5

Figure 12: Design Matrix

Tyler Anderson



Future Work

e Concerns about current design feasibility
e Alternatives to proposed designs
o Mechanical design for wider FOV

o Existing miniscope and GRIN setup

Rebekah Makonnen
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