Adaptable Resistance Measuring Chamber for In Vivo Translation of Fluorescence-Guided Patch-Clamping Systems
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Introduction

Conclusion

the automated system.

In the study of neurodegenerative and neurological diseases, patch-clamp electrophysiology is the primary method of producing high resolution recordings of
neuronal electrical activity. Current automated patch-clamping methods are limited to neuronal assays at shallow tissue depth (~1 mm). The fluorescence-guided
electrophysiology system, developed by the Smith lab, enables fluorescence at greater depths, allowing for neuronal subtype detection! However, its setup poses
challenges in situations where experimental conditions do not allow for pre-measurement of media resistance, such as in vivo brain insertions. This project aims to
enable the existing in vitro patch clamping setup with the ability for fiber optic placement at the micropipette's aperture within an external chamber before utilizing
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Fig 1. Top-down schematic of resistance
chamber testing rig. Chamber Is designed and
3D-printed for rapid set-up and straightforward
replacement for sterility. Precision Kinematic
mount allows for +4° pitch and yaw and 6.4
mm linear translation of camera.
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Fig 2: Chamber was designed and 3D-
printed in PLA with 0.05mm resolution.
Borosilicate glass, set with UV glue,
offers waterproofed bidirectional imaging.
Artificial cerebrospinal fluid (ACSF)
carries electrical current and mimics an in
VIVO environment.

Fig 3: Photo of experimental setup

Resistance Measurement

(A) Resistance During Fiber Positioning (B) Resistance During Fiber Positioning
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Fig 4. Resistance through the micropipette is measured while the tapered
optical fiber is pushed using a micromanipulator towards the micropipette tip.
Peak occurs at tip contact. Shown are two successful back-to-back runs.
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Fig 5: Images of integrated micropipette assembly. A Plugable Digital USB
Microscope was used to provide up to 800x magnification. An image before
fiber placement (a), and after fiber placement with a 15 M Ohm threshold (b).

Presented 1s a simple, dynamic addition for
fluorescence-guided electrophysiology which advances
the translatability of the system in In vivo settings.
Chamber design is lightweight and cheaply
reproducible, providing a solution for transferability and
sterility maintenance. The optics assembly enables
controlled Imaging. Consequently, it enhances the
practical viability of the system in the neuroscience
domain, facilitating effective study of cellular subtypes
Implicated In neurological disorders through patch-
clamping electrophysiology.

Future Work

Future experimentation involves testing fiber position
stability after transferring the calibrated micropipette
from the external chamber to automated system.
Furthermore, future prototypes could include a 3D-
printed rotational assembly to alleviate the need for
expensive optics mechanisms, improving translatability.
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