Purdue University

Purdue e-Pubs

Birck Poster Sessions Birck Nanotechnology Center

4-14-2008

DNA-Associated Single-walled Carbon Nanotubes
as a Platform for Drug Delivery

Bridget D. Hines
Purdue University, bdolash@purdue.edu

Roya R. Lahiji
Purdue University, rlahiji@purdue.edu

Dmitry Zemlyanov

dimazemlyanov@purdue.edu

Dmitri Zakharov
zakharov@purdue.edu

R. Reifenberger
Birck Nanotechnology Center, Purdue University, reifenbr@purdue.edu

See next page for additional authors

Follow this and additional works at: http://docs.lib.purdue.edu/nanoposter

Hines, Bridget D.; Lahiji, Roya R.; Zemlyanov, Dmitry; Zakharov, Dmitri; Reifenberger, R.; and Bergstrom, Donald E., "DNA-
Associated Single-walled Carbon Nanotubes as a Platform for Drug Delivery" (2008). Birck Poster Sessions. Paper 20.
http://docs.lib.purdue.edu/nanoposter/20

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. Please contact epubs@purdue.edu for

additional information.


http://docs.lib.purdue.edu?utm_source=docs.lib.purdue.edu%2Fnanoposter%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/nanoposter?utm_source=docs.lib.purdue.edu%2Fnanoposter%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/nano?utm_source=docs.lib.purdue.edu%2Fnanoposter%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/nanoposter?utm_source=docs.lib.purdue.edu%2Fnanoposter%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages

Authors
Bridget D. Hines, Roya R. Lahiji, Dmitry Zemlyanov, Dmitri Zakharov, R. Reifenberger, and Donald E.
Bergstrom

This article is available at Purdue e-Pubs: http://docs.lib.purdue.edu/nanoposter/20


http://docs.lib.purdue.edu/nanoposter/20?utm_source=docs.lib.purdue.edu%2Fnanoposter%2F20&utm_medium=PDF&utm_campaign=PDFCoverPages

PURDUE S

wary Park Birck Nanotechnology Center

UNIVERSITY

Bridget D. Hines'3, Roya R. Lahiji?3, Dmitry Zemlyanov3, Dmitri N. Zakharov?3, Ronald Reifenberger?3

and Donald E. Bergstrom?-?

"Department of Medicinal Chemistry and Molecular Pharmacology, Purdue University, West Lafayette, Indiana 47907
2Department of Physics, Purdue University, West Lafayette, Indiana 47907
3Birck Nanotechnology Center, Purdue University, West Lafayette, Indiana 47907

Sonication-Mediated Covalent Cross-linking of ssDNA to SWCNTs DNA:SWCNTs Hybridize to Complementary ssDNA
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T30:SWCNT 100 Panel 2. DNA covalently cross-linked to SWCNTs retain their ability to hybridize to

A30-SWCNT 514 complementary DNA strands. T30:SWCNTs were hybridized with Fluoro-A30, showing

T30:SWENT + Vitarmin ¢ 09 a significant fluorescence intensity (A). However, the fluorescence intensity was

A30-SWCNT + Trolox 2 significantly less when Fluoro-T30 was added suggesting the complementary
' ' sequence is necessary for hybridization. AFM was also used to observe the

T30:SWCNT + Trolox 4.4

hybridization. TG15:SWCNTs (B,D,F) exhibit features along the SWCNT with heights D
~3 nm. When CA15 is hybridized to TG15:SWCNTs (C,E,G) the heights of the features
increase to ~7-8 nm.

* Percentage of carbon mass dispersed in solution relative to T30:SWCNT

Panel 1. The amount of SWCNTs dispersed in solution was observed using
UV-visible spectroscopy (A = 750 nm). The presence of either Trolox or
Vitamin C prevent the dispersion of SWCNTs by DNA (A). These results
suggest the generation of radical intermediates that form a covalent anchor
between ssDNA and SWCNTs. We hypothesize that DNA forms a weak,
reversible association with the SWCNTs (B, a-c). Sonication then creates “hot
spots” for covalent cross-linking (B,d) Centrifugation, then separates non-
reactive SWCNTs from the DNA:SWCNTs (B,e). Filtration removes unbound
DNA from the solution (B,f) yielding covalently linked DNA:SWCNTs (B,g).
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Sample Fluorescence Intensity
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T30:SWCNT + FI-A30 154.74
T30:SWCNT + FI-T30 54.51
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Sonication Created Damage to the Sidewalls of SWCNTs Cellular Translocation of Dual-labeled DNA:SWCNTs
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() Hesreceived _EI"G“T . Panel 3. AFM images show T30:SWCNTs prepared by sonication
x5 = L e times of 60 min (A), 90 min (B) and 120 min (C). As sonication
e LN time increases, it can be seen that there is a significant shortening
%00 - of the nanotubes. There is also noticeably more individual,
Binding energy, eV dispersed nanotubes as sonication time is increased to 120 min. Panel 4. A longer ssDNA “Attachment Sequence” was designed (A) to contain a poly T tail for optimal attachment to the carbon nanotube, as well as
_ _SV\_/CN_TS were sonicated in the _ _ a combination of two sequences that were hybridized to two short DNA sequences, one conjugated to Alexa594 dye and the other to Alexa488 dye.
absense of DNA and observed using XPS (D). Sonication increases the C-O content nanotubes relative to as-received The dual-labeled DNA:SWCNT were used to treat MCF-7 cells for 24 hr (B and C) and 6 hr (D) and visualized using CytoViva imaging with dark-
SWCNTSs, as well as a decrease in the shake-up, attributed to deterioration of the extended r-system. When Trolox is field microscopy as well as a dual-mode fluorescence (DMF) module. Microscopy suggests colocalization by excitation filters for Texas Red (B),
present during sonication, the shake-up is also decreased, however the O=C-OH content did not increase. The FITC (C), and the triple mode (D) which allows for visualization of dark-field simultaneously with the (DMF). This can be seen by the presence of

SWCNT sidewall damage can also be observed by TEM before sonication (E) and after 120 min sonication (D). both red and green dyes within the cells.




	Purdue University
	Purdue e-Pubs
	4-14-2008

	DNA-Associated Single-walled Carbon Nanotubes as a Platform for Drug Delivery
	Bridget D. Hines
	Roya R. Lahiji
	Dmitry Zemlyanov
	Dmitri Zakharov
	R. Reifenberger
	See next page for additional authors
	Authors



