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Surface Plasmon Resonances

g -~ ~ 1011 M- . ~ 10% dye fluorophores :
extinction coefficient of ~ 101! M-1 cm-1 y P ~103-5 times




Plasmonic nanostructures fabricated in our laboratory







Mapping the “electromagnetic enhancement” of SERS
signal on metal-coated colloidal crystal
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( highlighted at http://iopscienee.iop.org/0957-4484/labtalk-article/48366)




Single-molecule (adenine) SERS Imaging
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SERS signal over the whole filmgurface The SERS signal is highly localized
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523 nm excitation
—RB

—— RB-GMRs
MEF factor = 2.2

The Journal of Physical Chemistry C

Fluorescence intensity (a.u.)
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640 Figure 3. Photobleaching rate of RB—G jugates {black dots)
as compared to that of free RB (red dots) upon  high-intensity

W-E‘uf!‘jﬁl'lm hl:l'il'l'l:] irradiation at 532 nm.
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Fig. 3. Normalized fluorescence lifetime decays of free RB, RB-CTAB and RB@CGNRs
conjugates in solution, Final concentration of RB in the samples: 10°° M. IRF
represents the instrument response function Excitation: 510 nm. Laser power:
0.36 uw.

. M. Gabudean, M. Focsan and S. Astilean, J. Phys. Chem. C. 2012, 116, 12240-12249.
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of gold nanorods and SERS tagging
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Plasmon mediated photothermal therapy

Cell types used in our experiments:

« Human Embryonic Kidney (healthy)

* Human Lung Cancer Cells (tumoral)

Nanoparticles used in our experiments

Exctinction [a.u.]
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length: 50 nm edge length: 120 nm
diameter:14 nm height: 11 nm

S. C. Boca, S. Astilean Nanotechnology 2010, 21, 235601.
M. Potara, A. M. Gabudean, S. Astilean, J. Mater. Chem. 2011,21, 3625.

Biomedical spectral window




Assesment of nanoparticles uptake by cells
(dark field microscopy imaging)

Cells without nanoparticles Rod shaped gold nanoparticles
inside cells scatter light




Plasmon mediated photothermal therapy of
cancer cells

RO 1=54,14 ¥Wcm?; D= 32484-cm?

Cell mortality (%)

20

Laser Intersity Wt

= Cell mortality dependence on laser intensity

= higher efficiency of Chit-AgNTs than PEG-AUNRS:-Density
-Morphology
-Silver thermal conductivity




Folic Acid-Conjugated, SERS-Labeled Silver
Nanotriangles for Multimodal Detection and Targeted

Photothermal Treatment on Human Ovarian Cancer Cells
Sanda Boca-Farcau, Monica Potara, Timea Simon, Aurelie Juhem, Patrice Baldeck, and Simion Astilean
Mol. Pharmaceutics, Just Accepted Manuscript - Publication Date (\Web): 04 Dec 2013
Downloaded from http://pubs.acs.org on December 4, 2013
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Nanopaticles can be detected inside cells by Nanopaticles can be detected inside cells by
Dark field microscopy imaging SERS spectroscopy

NORECONJUGATED |
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=> folic acid-pATP-Chit-AgNTs nanoparticles => SERS spectrum of Raman-labeled, folic

are better internalized and specifically acid-conjugated chit-AgNTs inside living cells
localized inside cells than non-conjugated (red) presents the characteristic peaks of pATP
nanoparticles. reporter molecule

S. Boca-Farcau, M. Potara, T. Simon, A. Juhem, P. Baldeck, S. Astilean, Molecular Pharmaceutics 2013, 11 (2), 391-399




Polymer shell
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(Au-PF127-MB)

T. Simon, S. Boca-Farcau, A-M Gabudean, P. Baldeck, and S. Astilean, J. Biophotonics 1-10 (2013) 6 (11-12), 950-959




Fluorescence microscopy illustrating the destruction of human lung
carcinoma cells (HTB 177) loaded with upon irradiation
with LED.
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Welcome.

The Center for Manobiophotonics And Laser Microspectroscopy develops an interdizciplinary
research focused on the fabrication and biofunctionalization of noble metal, semiconductor
and polymer nanoparticles and hybrid nanostructures that perform novel function in
nanophaotonics and plasmanics with the aim of enabling novel spectroscopic and plasmanic-
oriented applications. Moble-metal nanostructures (&g, &u) exhibit strong interaction with
the wisible light due to the excitation of collective electron oscillations [localized surface
plasrons) and, on the other hand, can bind specifically to many biological entities
[biomolecules, proteins, cells, bacteria).

Currently,  we  study  the  interactions  between
nanostructures  and  biological entities with  standard
optical spectroscopy (uw-visible, Rarnan, fluorescence) and advanced methods based on
scanning confocal Raman microzcopy, surface-enhanced Raman spectroscopy [SERS), surface-
enhanced IR abszorption [SEIRA), confocal reflectivity and fluorescence, localized surface
plasmaon resonances [LZPR), dark-field microscopy in combination with Atomic Force
Microscoopy AFM.

Wie offer technical characterization of materials by
Raman, fluorescence, and reflectivity with high performance instrumentation based on
confocal Raman microscope [Alpha 300, three excitation wavelengths at 532 nm, 33
nr and 785 nr, detection between 100 - 3500 wavenumbers and lateral resolution
better than ~ 250 nm) which is integrated with an atomic force microscope (AFM) of
high spatial resolution and different operation modes. Faor more details concerning our
infrastructure visit our Laborstory section, We are able to characterize, identify and
image non-destructively chemical components and their molecular structure existing in
heterogeneous materials, thin inorganic films, polymers, semiconductors, glasses, ete. in nanotechnology, life science, geology;
pharmaceutical and food industry.

Additionally we provide a large variety of nanostructured substrates [highly organized, regular arrays of noble-metal
nanoparticles and filrms) with distinet optical properties and bio-chemical functionalities to operate as optical probe in bio- and
chernical- sensing platform in the field of molecular biology medicine and environment monitoring.
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