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Selective Capture and Separation by Dielectrophoresis (DEP)
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Nanopore Sensors for Label Free Detection of
Single Molecule DNA/mMRNA and Sequencing

Igbal, Akin, Bashir

- Frontiers in biology = Single

; Top View TEM image
maolecule detection (and : : Ohm S0,
: ~42A x 45A pore
SEQUENC ) EIEED ol +
- Nanotechnology-based (top- — el AV =
down/bottoms up) are needed g l Tx i
for making these approaches ;. S
usable, and robust and form i 1,_’5%
airays of addressable pores. T—
R 100
Lfeitd 81400 2. 200bp
D i an \ CRISP3 (PC)
I e H % ‘/ \ DNA
Omun hminron vish windowon tont dos bys bom ibhogephy I nannpn o 20 4
TR 1R e = iy
:::Illll Ar Inital un::::lunrnll:amunu 60-100nm ‘E: ?D @
" E -
QN © an |
Bl b twough hi B0 wy i fombaek dda 5*‘
RS 2.4n 30 i
nl::|1i‘lllll'u.5. Do herma ondado _\_:I TEM prunul:d '] ‘;-J- e el Mo e T
think pore 1o o han I
nirdin e H -1l un 40 — —T— — T T T
B AT 22500 25000 23500 24000 24500 25000
udidoide myar Tim ["’EE:]

Igbal, S., D. Akin and R. Bashir. Nature Nanotechnology, 2:243-248, 2007 .

e



Nano-Mechanical Cantilever Sensors

Bashir, Akin, Ladisch, Broyles

Objectives: To develop technology for the

rapid detection of airbome pathogens
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Nanocantilevers--- Nano “Scale”. How sensitive are they?

A.Gupta, D. Akin, R. Bashir. J. Vacuum Sci. & Tech. B 22:2785-2791, 2004
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Single Particle Imaging, Biophysical/Mechano-elastic
Analysis of Biomolecules by AFM
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Single Particle Imaging and Biophysical Analysis: Enzymatic digestion
of vaccinia virus virion and the release of condensed viral DNA molecules.

Research Examples
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Single Particle Imaging: Microorganisms
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Biocompatibility of Nanomaterials:Ultra-Nanocrystaline Diamond (UNCD)

¥[pm]

Y{pm]

Surface Topology Substrate Attachment

Platinum Silicon

UNCD

Hel.a

| - A L PRI
| [P T TR |

A S0z, UNeD PCI2

| |

1 @

MC3T3

ol 1 1] 110 1000 =

+ Surface Roughness
+ Surface PotentialiHydropathy

+ Attachment
+ Sustained cell growth

Collaboration Argon RL « Biocompatibility

Topogruphy [nm]

P. Bajaj. 5. Bing, D. Akin, 0. Auciello, D. Sherman, R. Bashir, Biomedical Microdevices, 9:787-794, 2007.




Biocompatibility of Nanomaterials:Ultra-Nanocrystaline Diamond (UNCD)

Surface features of the substrates that are important for attachment of various cells
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NIH, Nanomedicine Development Center, phi29 viral packaging motor

Integrated RNA Motor based Active Nanostructures
and Nanosystems
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Nanometer Dimension Control: Atomic Layer Deposition based Anodized Aluminum Oxide Pore Size Reduction
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Demir Akin' 224, Anun K. Bhunia®, Sulma Mohammed, J. Paul Robinson®?, Rashid Bashir! 2342
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OB.ECTIVES
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Dermonstration and Ouantification of iewiiromodel drog deliveny into
numerous cancer cells
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Cancer: A metabolic and Immunological Perspective and A
“Trojan Horse” based Treatment Approach
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Cancer: A metabolic and Immunological Perspective and A
“Trojan Horse” based Treatment Approach
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Future “Drugs”

TSmart pills and implantables
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Fixed Micro/Nanosystems

Nanomedicine

Active Micro/Nanodevices
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