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Promise of RNA interference (RNA1)

Revolutionary drug
therapy allows one to
shut off genes 1n

hereditary diseases:
Diabetes
Alzheimers
Breast Cancer
Depression




ElectroChemiLuminescence of Ru(bpy),™ [1]
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Glassy Carbon versus Platinum material



& Magnetic bead

ECL label loaded

ECL label/Polystyrene polystyrene bead

Bead + target ssDNA
Magnetic Beal s li—
+ probe ssDNA L
Hybridization

General methodology:

Attach probe ssDNA to magnetic bead
Attach target ssDNA to polystyrene bead
Hybridize DNA strands in aqueous media
Isolate hybridized pairs with magnet
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Perform ECL 1n acetonitrile



Fluorescence of polystyrene beads [2]




Scanning electron image [2]

Polystyrene balls surrounded by,

magnetic beads after hybridization
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CV of Ru(bpy),** + acetylnitrile + salt +

tripropyl amine; (b) ECL response; (¢)CV 1
the absence of tripropyl amine [IﬁO]
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Ru(bpy),**, acetylnitrile, and salisprese <~
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—— O, = 30mM, —v— B = 100 mM
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Ru(bpy),**, acetylnitrile, salt, and tripropy
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amine present
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20 1.5 1 .‘D
E (V, vs Ag/Ag’)

Tripropyl amine + salt + acetonitrile;

Add trifluoroacetic acid; Add 1vol
— \

water:; Salt + acetonitrile alone
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Tripropyl amine, trifluoroacetic acid, salt,

acetonitrile, and water present ’/ - 4
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~0.5 nM Ru(bpy),”"

20 40 60

Number of Beads loaded with Ru(bpy

Ru(bpy),** labeling -
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(a) 1.0 um MB, MB/PSB = 29 : (b) 2.8 ym MB, MB/PSB = 4

o t-ss-DNA
® 2-bp-m-ss-DNA

o t-ss-DNA A nc-ss-DNA
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Integrated ECL Intensity [/ (nWA)XTime(s)]

Small magnetic beads and high population gatio;

More tavorable magnetic bead size an puﬁgon ratio




Advantages over competing ECL techniques: [2]

e Dual phases: aqueous DNA coupling in
combination with acetonitrile analysis.

e High selectivity/ low detection limit:

starting as low as 1.0 {M concentration for
target DNA.

o Unprecedented stability: once Ru(bpy)32;

label 1s released into acetonitrile, ECL

measurement can be performed. ™

repeatedly. | -~
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Ru(bpy),” + TPA" = Ru(bpy).” + DPA + propyl aldehyde + v 620 nm

where: TPA = tripropyl amine — J
DPA = dipropyl amine



Cyclic voltammogram of Ru(bpy),**
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Interdigitated glassy carbon electrode



Cyclic voltammogram of Ru(bpy),**
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0.06 1

0.04 1

0.021

0.00

Current, mA

-0.02 -

-0.04 -

-0.06

2" Cycle
Scanrate= 200 mV/s
Glassy carbon film on Si electrode

-1.5 -1 -0.5 0

Voltage, V

0.5 ™

-_—



Research Frontiers:

e Carbon rod or Pt electrode 1n acetonitrile
using pulses.

e Rotating electrode in acetonitrile to find
lifetime of Ru(bpy),"".

e Try vertically patterned electrodes rather
than interdigitated configuration. ”
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L. Deposit PECVD Si;N, on
Carbon Coatce "afers

Note: Silicon ws re coated with

oxide/nitride before Carbon deposition

Spin/Pattern Photoresist

Evaporate Platinum

Strip Resist

Etch SyN, using a SF, plasma
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Deposition steps and top view of vertic atrix




Conclusions:

 Whole new drug development scheme on
the horizon which identifies genes
attributed to disease, then shuts off
expression with messenger RNA.

e Relative to its rival fluorescence, ECL
eliminates the excitation light required,

enhancing sensitivity and reducing cost.
”

e With the base pair selectivity ECL offers,
DNA matching could evolve into™ #
sequencing. - -
) -y
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