nanoCuvette - A Novel Sensitive Detection Technique

MicroDysis has developed an innovative patent pending fluidic cuvette
technology (nanoCuvette) based on the integration and the convergence of
its innovations in: (a) microfabrication and microfluidic system integration; (b)
carbon nanotube vertical assembly; (c) carbon nanotube functionalization.
nanoCuvette is a disposable test tube with a microfluidic channel in its center.
At the detection area, carboxylized single-walled carbon nanotubes (SWNTS)
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nanoCuvette and its sensing mechanism
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Specific binding of sensing molecules to targets can be
transduced by exploiting the optical responses.

Comparison with Current Techniques

Preliminary Results for

are entrapped on the wall of the channel, which provides a substrate covalently
attaching sensing molecules. Once the sensing molecules are attached, the specific
binding to target material is transduced by exploiting the UV response. It is compatible
with the widely used cuvette and can be used with a commercially available UV/VIS
spectrophotometer and especially with hand-held or portable devices, for high sensitive
point-of-use real-time detection.
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Targets Sensing Molecules Reference
*Cd2+ NH,-His-Ser-GIn-Lys-Val-Phe-COOH Electrochem. Commu@005,7, 101.
cuw* NH,-Gly-Gly-His-COOH Chem. Commur2001,1982.
As3 NH,-Cys-Pro-Gly-Cys-Lys-Lys-COOH Tetrahedron Letter2005,46, 7043
P2+ NH,-angiotensin-COOH Anal. Chim. Act®005,543, 167.
Hgz NH,-GIU-TTTTTTTTTTTTTTTTTTTTT-COOH Tetrahedron Letter2005,46, 2441.

Detection

Tech. Description Limit Tech. Type Cost Operation Time
Inductively Coupled Plasma Mass _
Spectrometry (ICP-MSY ppb Laboratory base $50,000.00 Days
Atomic Absorption Spectroscopy _
(AAS) ppm Laboratory based ~ $25,000.00 Days
~ -
TR POV Total Reflection X-ray Fluorescence _
9 (@ Spectrometry (TXRFJ ppt Laboratory based ~ $90,000.00 Days
Pump
, Surface Plasmon Resonance Sefsol ppt Portable ~ $40,000.00| Minutes
S T S Anodic Stripping Voltammetri] ppb Portable ~ $5,000.00 Minutes
— B 4 Conventional Optical Sensér ppm Portable ~ $5,000.00 Minutes
~ nanoCuvette <$20.00 )
g\é 8 Microfluidic and instrument to be developed ppt PERED ~$5,000.00 e
2 % y channel \ A Chemical Sensor based on
32 | B Capillary Electrophoresis Technique by  ppb Portable Not available Minutes
NN LLNL* @
nanoCuvette EADS Bio Detection Systeffi ppm Portable Not available Minutes
) Lasseer(-:itr:g:ccoed 352‘;:? wn ppm Portable Not available Minutes
Sensmg molecules can be Quanturrr'l) Cascad;{aser Array Sensgor
un iformly and eﬁiciently "l ppb Portable Not available Minutes
bound onto the nanotubs. Functionalized channel AHRETE UG DEEEen ] | ooy Portable | Notavailable|  Minutes
Ranging (lidar) Sensa!
Prof. Huixin He at Rutgers University is gratefully Portable High-Resolution NMIR Senspr _ 46 oy Portable | Notavailable| Minutes to hours

acknowledged for her atomic force microscope.

*Lawrence Livermore National Laboratory (LLNL)

Conclusion and References

Superior sensitivity.
A versatile platform that can be used for broad
sensing applications.

No sample pre-treatment and enrichment needed.

The detection in minutes, just by injecting sample into
the microfluidic channel.

Point-of-use technology that can be used with a
laboratory-based instrument or a portable device.

Low cost.
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