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Introduction---- Principle of SECM

® Probe far away from the substrate
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v Evaluate the quality of UME

v Confirm the size of the UME

v Get the right potential to bias on UME in SECM experiments
Zhao, X.; Ding, Z. Can. J. Chem. 2007,

85,175-182. )
Zhu, R; Ding, Z. Can. J. Chem. 2005,
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v Evaluate the distance between UME and the substrate
v Quantitative description of the reactivity of the substrate: k, ¢

http://www.msstate.edu/dept/Chemistry/dow1/secm/secm.html|
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Introduction---- Applications of SECM

Kinetics Imaging
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Our Improvements on the Probe Fabrication
Ding group, Can. J. Chem. 83, 1779, 2005

Characterization of UMEs
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Our Improvements on the Instrumentation

Data acquisition WE1(Green): UME
system WE2(black): Substrate
—% RE (White): Ag/AgCI

CE (Red): Pt-Wire
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A closed-loop SECM makes probe to relocate the target
place precisely (20 nm resolution)!
Dipg group, Can. J. Chem. 83, 1779, 2005

Reactivity and structures of metal alloys by SECM
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Substrate—Metals

Ding and collaborators, Chem. Mater. 19, N : Anal. Chem. 80, 1437, 2008




Ounrl; s on the I i
Ding group, Can. J. Chem. 85, 175, 2007
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Our Development on the Instrumentation-AC SECM
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Our Development on the Instrumentation-EC AFM

ElectroChemical Atomic Force Microscopy Setup (EC-AFM)
Ding group, in preparation




Our and icati of ing electrochemical Microscopy
Can. J. Chem. 83, 1779(2005)

J. Exp. Bot. 56, 2831(2005)

Can. J. Chem. 85, 175(2007)

Chem. Mater. 19, 2533 (2007)

Phys. Chem. Chem. Phys. 9, 5966 (2007)
Electrochem. Commun. 9, 2617(2007)

J. Phys. Chem. C 112, 15562(2008)
Langmuir 24, 14261 (2008)

Anal. Chem. 80, 1437(2008)
Electrochem. Commun. 11, 1234 (2009)
Electrochem. Commun. 12, 773 (2010)
Can. J. Chem. 88, 569(2010)
[Anal. Chem. in press

13-05-10

Research work

SECH "
o N
— -
L - o - Anm
i 50 mM KCI purged with O,
| —H,0,ns0mM Kei
3. Whvestigi mM KCl purged witn Ar (BRI | ¥\ T vt
' = 50 mM KCI =
2
inflamm: 5
1 trol T «
< enged T s R,
bacteria <
Eo z —
g £ o
H H
< ST I -
4 A
2 o)
El Sk I 1 1 1 ] 1
40 o8 as o4 02 00 — YT 22 o0 o2
NF-K8 act Potential (V) Time (min) Potential (V)

ZhadheoDiegl@NIgsdpE DIRIBE Eisriadiem. 6emsBo/2620773, 2010
Zhao, X.; Zhgie DiskomkkinRidVe; AnHopeKiy, Mt N.; Ding, Z. In prepal

Research work --- Study of extracellular and intracellular ROS released
from COS 7 cells
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Zhao, X.; Zhu, R.; Diakowski, P. M.; Anikovskiy, M.; Petersen, N.; Ding, Z. In preparat




Research work --- Study of extracellular and intracellular ROS released
from COS 7 cells

Potential

A

E\emmde‘ '

[e

i ”i’k »,
| e

E\eclmde‘ '

Zhao, X.; Zhu, R.; Diakowski, P. M.; Anikovskiy, M.; Petersen, N.; Ding, Z. In preparat
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Research work --- Study of extracellular and intracellular ROS
released from COS 7 cells

Confocal microscopy

Intracellular ROS

Probe: H,DCF-DA
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Zhao, X.; Zhu, R.; Diakowski, P. M.; Anikovskiy, M.; Petersen, N.; Ding, Z. In prepara{

Research work --- Study of extracellular and intracellular ROS released
from COS 7 cells

Depth SECM imaging
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Research work --- Study of extracellular and intracellular ROS released
from COS 7 cells

Depth SECM imaging
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Zhao, X.; Zhu, R.; Diakowski, P. M.; Anikovskiy, M.; Petersen, N.; Ding, Z. In preparat
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Research work --- SECM of single human urinary bladder cells using ROS
as a probe of inflammatory response
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Zhao, X.; Lam, S.; Jass, J.; Ding, Z. Electrochem. Commun. 12, 773, 2010

Research work --- SECM of single human urinary bladder cells using ROS
as a probe of inflammatory response
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Research work --- SECM of single human urinary bladder cells using ROS
as a probe of inflammatory response

Flow cytometry of cells stained by H,DCF-DA
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Zhao, X.; Lam, S.; Jass, J.; Ding, Z. Electrochem. Commun. 12, 773, 2010
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Research work --- SECM of single human urinary bladder cells using ROS
as a probe of inflammatory response
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A498 cells lack TLR4 while the T24 cells have both TLR4 and CD14
Zhao, X.; Lam, S.; Jass, J.; Ding, Z. Electrochem. Commun. 12, 773, 2010

Research work --- Spatial location of reactive oxygen species released from
RAW 264.7 cells by using constant distance SECM
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Ding group, Anal. Chem. in press




AC-SECM
AC above both and i

1.005
1
0.995

0.99 ——Glass
0.985 —e—Cr-band
0.98
0.975
0.97
0.965

0.96

Normalized /¢

-1 4 9
L=dla
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Research work --- Spatial location of reactive oxygen species released from
RAW 264.7 cells by using constant distance SECM

® Spatial location of reactive oxygen species released from RAW 264.7 cells by using
constant distance SECM
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Research work --- Spatial location of reactive oxygen species released from
RAW 264.7 cells by using constant distance SECM

Constant distance mode
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Scanning Electrochemical Microscopy and Scanning
Photoelectrochemical Microscopy for Solar Cells
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SECM images in dark and under light of CIGS film
prepared by CV
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SECM images of Ti-2

No potential on Ti-2 Potential of 0.0 V on Ti-2

0.53-0.65 nA Current range 0.50-0.83 nA

3.8-5.6 [({)m (1.8 [{)m) Gap distance (Roughness) 3.3-10.8 [€]m (7.5 [{m )

Ding and collaborators, Chem. Mater. 19, 2533,2007 30
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Comparison of Images of

Ti-2
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{a] M. J. Donachie Jr. Titanium: A Technical Guide. 2nd Edition. Materials Park, OHIO: ASM internatiéhb, 2000,
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PACs at different regions on Ti-2 surface with

different potential
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Ding and collaborators, Anal. Chem. Acta, submitted

SEM of Ti-7

Ding and collaborators, Anal. Chem.80, 1437, 2008
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SECM images varied with bias potential
on Ti-7

Ding and collaborators, Anal. Chem.80, 1437, 2008
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Kinetics of Fc+ at Ti-7

Ding and collaborators, Anal. Chem.80, 1437, 2008
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Kinetics of Fc+ at Ti-7—-Approaching toward an active

spot

Ding and collaborators, Anal. Chem.80, 1437, 2008
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SEM of nuclear grade Zr

Ding and collaborators, Electrochem Commun.

SEM of nuclear grade Zr

Ding and collaborators, in p}eparalion,

13



SEM of nuclear grade Zr
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Ding and collaborators, in preparation.
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SEM of nuclear grade Zr COMSOL Simulation

Experimental PAC a

The Simulated Probe Approach Curves versus
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200 x 200 um SECM image superimposed
with SEM and Tof-SIMS image of the same
Ni surface
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Yu Sun, Zhifeng Ding (UWO) in preparation ‘
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