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Introduction Fabrication of Platinum Microelectrodes Results for Platinum Microelectrodes
This study focuses on developing and characterizing electrochemical 8 .
probes for intracellular analysis at micro- and nanoscale levels: N him= 4nFaDC =7.04 nA
Alms . n=# electrons (1)
* Fabrication of microscale platinum electrodes for whole cell E ‘I . F = Faraday’s Constant (96500
analyss. prwire | [s0ldering of 7 C/mol)
 Fabrication of nanoscale carbon electrodes for sub cell analysis. Pull ) Seal ) ) > Ptwire wit o} . a=radius (12.5 x 10- m)
Microscale Probes: \ / V V Insertion Cuwire D . . . . . D = Diffusion Coefficient (7.3 x
* Pt microelectrodes are fabricated for electrochemical aptamer- / R AQ&;‘CI 06 08 106 cm?/s)
based sensors using heat-sealed platinum wire 1n borosilicate . C = concentration (2 mmol/L)
capillaries. Before Coning
* Cyclic voltammetry (CV) 1n potassium ferricyanide verifies
electrode quality and connectivity.
* Optical microscopy determines the RG value (optimal range: 5-10) & &

to enable precise single-cell positioning.
Nanoscale Probes:
* (Carbon-deposited nanopipettes are created by pulling quartz .
N : . POXY
capillaries and using pyrolysis to form carbon electrodes. sealing >
* (CV assesses probe performance and reproducibility.

Exposing of the
Pt wire through
polishing <

After Coning

RG value = b/a
b : Radius from middle of the wire to the
outside wall of insulator

By applying the limiting current equation i, = 4nFaDC, probe
Y PP YN 5 4 lim p a : Radius of the platinum wire (12.5um)

dimensions and diffusion-limited behavior can be validated, ensuring
reliable electrochemical analysis.

Goal : RG value between 5 and 10

Fabrication of Carbon Nanoelectrodes Results for Carbon Nanoelectrodes

Double barrel quartz glass Electrochemical Set-Up, Redox Mediator: 0.02 M Carbon-Deposited Nanoelectrodes)

4- . . o . . . oq oq
nanopipette (OD.: 1.2mm, I.D.: [Fe(CN)s]*, Supporting Electrolyte: KNO; CV for Nanoprobe 1 Successfully fabricated but had inconsistent reproducibility.

0.06 — ; : * CV confirmed functionality.

0.9mm -0.1 1. . S . . ..
) Ag/CI 0.1 12V * Challenges: resistivity variations, inconsistent carbon pyrolysis deposition.
G———————> Comer iy Pladin Microclectroges
:ei:fgg: L carbon nano 50.04 ' | * CV confirmed platinum exposure and stability.
electrode = * Optical microscopy determined RG for whole cell sensing.
DOUbIe barrel ) \ / g 002} 1 Future Work
nanqplpet;te fabnc:ﬁtlon O i =0.0525 nA * Improve nanopipette reproducibility and deposition techniques.
using a laser pulier | Tip Radius = 0.0932 um » Enhance electrode performance for single-cell electrochemical
Scan Rate = 0.01 V/s measurements.
: : : Future Work for Nanoelectrodes:
- = O : Pot ?Sl (V vs. A //l Cl) " oY
otentia VS. r = i _
: — o Solution containing o awet D@y | Eunctonatized
redox mediator reference| "~ ° carbon nano
CV for Nanoprobe 3 electrode ﬁ'fg:';ﬁgﬁ;f; g
Pyrolysis of —
. SEy C'\X h | CV for Nanoprobe 2 06f
Quartz glass capillary arre - - - .
(OD.: 1.0mm, 1.D.: 0.5) -
0.6} c 04
2 — SECM.barrel.., _ =
2 G E :
Agngas— ) Sl - Butanegas | | o) 30 i = 0.717 nA
| O pl
N SICM barrel | = 0.1 Tip Radius = 1.27 pm
‘ ‘ O 02} %ﬁ;;g&?&gznfog . 0 Scan Rate = 0.01 V/s
Scan Rate =0.01 V/s 0 0.2 0.4 0.6 0.8 1 1.2 ]
10 10 40 ol . . - Potential (V vs. Ag/AgC) Follow us: X @lazenbylab Group website: S
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