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Resonance Raman Micro-Spectroscopy
Resonance Raman Micro-Spectroscopy combines confocal
Raman microscopy with the resonant excitation of specific
target molecules (chromophores), providing molecule
specific amplification by multiple orders of magnitude.
The analysis of a complex biological sample is turned into an
effective pure substance measurement with known
properties and functions.
Specific chromophores such as the heme moiety in
cytochromes or carotenoids in the LHA complexes serve as
intrinsic microbial markers, providing additional insight into
the organisms dependent on their biological function.
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Key Features
non-invasive optical analysis of living, undisturbed wet
samples (no fixation, probes, labels, or stains required) of up
to 80 µm thickness
blind measurements (no a priori knowledge required,
chromophores can be identified after the measurement,
background analysis prevents false negatives)
spatial resolution at cell size, allowing quantification at
absolute cell numbers if required, with excitation times
under 1 s for a single spectrum.
identification of bacteria in genus, strain and/or phenotype
(dependent on chromophore), distribution and tracking of
bacteria independent of identification
biological and mineral components can be analyzed in the
same measurement
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Nitrifying biofilm consisting of densely packed microcolonies of two
species of Nitrosomonas bacteria revealed in the Raman image. Note
the clearly visible bulk water channel in the center.
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Biofilms are complex, highly structured microbial
communities that form on almost every non-sterile, nonabrasive humid interface and as self-carrying granules in
aquaeous liquids.
The properties of a biofilm are distinctly different from the
properties of the associated microbes, allowing the biofilm
as a meta-organism to survive and even thrive under
extreme conditions that few unassociated species can
handle on their own.
Biofilms can cause significant problems, ranging from
biocorrosion of pipelines to medical emergencies due to
their extreme tolerance to antibiotics and immune system
responses.
Biofilms are an invaluable natural resource capable of
performing extraordinary tasks such as the biologically safe
degradation of highly toxic chemicals.
Image stack of 100 x 100 µm² Raman images.
This can be turned into a computerized 3D model or a
virtual dive into a biofilm (movie): http://youtu.be/Mod8r8rnERs
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