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The Mid Infrared Spectromicroscopy beamline provigéthaatakourier Transform IR spectrometer and migro-
scope to supply diffradtiraried spatial resolution to ameskening range of infrared spectroscopy experiments.
Research and development will explore new experimenxianaing existing techniques by applying the advap-
tages of high brightness infrared synchrotron light.
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Endstation(s)
1 Bruker Optics IFS 66v/S FTIR with Hyperion confog
scope/mapping stage

Focal Plane Array microscope also available for user
experiments

Techniques
1 Spectromicroscopy at diffrdetided spatial resolution
1 Photoacoustic Spectroscopy
1 Polarization Modulation IR Spectromicroscopy
Contacts

1 Focal Plane Array (FPA) microscopy for large area ma
Tim May, Beamline Scientist: (306) 657-3552

Tor Pedersen, Science Associate: (306) 657-3783

Techniques under Development

1 Spectromicroscopy at grazing angle of incidence http://www.lightsource.ca/experimental/midir.php

1 Spectromicroscopy with Attenuated Total internal Refl
(ATR)

Optics

The first collecting mirror is in a specially designed dipole vacul
chamber. Poitakpoint focusing optics transfer the IR light first thr
a thin diamond window that separates UHV from rough vacuun
then is relayed as a collimated beam into the Bruker FTIR spec
and Hyperion microscope.
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Science Highlight

Characterization of Barrett esophagus and esophageal adenocarcinoma by Fourier -
transform infrared microscopy

The objective of this exploratory study was to evaluate the feasibility off usirgfiofouinérared (FTIR) spectromicro-

scopy to characterize forrfigdid, paraffembedded human esophageal tissues. Matched histologically normal esophag-

eal squamous epithelium (NS), premalignant Barrett esophagus (BE), and primary esophageal adenocarcinoma (EADC)
tissues, each defined according to strict clinicopathologic criteria, were obtained from patients who underwent esophageal
resection. Using confocal IR microscopy, measurementéRrsgrextratiregion were carried out in transflection con-

figuration, scanning regions of interest in 15 pum steps. A multidimensional dataset reporting the spectroscopic properties at
each sampled point were analyzed by performing a hierarchical cluster analysis on the second derivative of spectral traces.
Normal esophageal epithelia were characterized by a few well defined regions, mostly of large size (tens of contiguous pix-
els), which correlated with tissue histology, specifically the basal cell layer. BE tissues had charaaedistic regions locali
gland crypts, ranging in size from one pixel to a few tens of pixels, which displayed IR spectra with defined absorption fea-
tures characteristic of glycoproteins. The incorporation of synchrotron light to improve the resolutiorEaf individual cells i
tissues has demonstrated that these glycoproteins are associated with goblet cells, the characteristic cell type defining BE.
Whereas the highly fragmented regions identified in EADC likely reflect tumor heterogeneity, FTIR mapping would appear to
be a potentially useful technique to identify premalignant BE tissues. The technical feasibility of usirg FTIR to characteriz
formalifixed, paraffembedded human esophageal tissues demonstrates the potential of this technique to study archival

human BE tissue specimens via automated screening techniques. Visible light micrograph of
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