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suggests that optical monitoring of thermocoagulation procedures
could potentially be used to assess tissue damage in real-time.

CHANNEL-COMPRESSED RAMAN
SPECTROSCOPY FOR FAST ACQUISITION AND
DETECTION OF TUMOUR MARGINS
Xu Feng, Austin J. Moy, Hieu Nguyen,
Matthew Fox, Katherine Sebastian,
Jason Reichenberg, James W. Tunnell
University of Texas at Austin, Austin, TX
Background: While Raman microspectroscopy (RMS) has
shown great promise as a label-free method to guide tumour
resection procedures, it could benefit from further
improvements in acquisition speed. Typical RMS systems for
spontaneous Raman acquisition of tissues use CCD detectors
with 1024 spectral channels (pixels). Here, we investigate the
strategy of channel compression for reducing the number of
spectral channels to a minimum without loss of accuracy.
Study Design/Materials and Method: We used a Raman
data set derived from basal cell carcinoma (42 spectra, 15
patients) and normal structures (116 spectra, 25 patients)
collected with 1024 spectral channels. Using our previously
established biophysical model, we extracted the biochemical
composition of collagen, elastin, triolein, nucleus, keratin,
ceramide, and built discrimination models with corresponding
receiver operator characteristics curves (ROCs). We then used
software binning to compress the number of channels, and
determined the diagnostic performance of the biophysical model
as a function of channel number.
Results: Simulation results show that for channel numbers
greater than or equal to 32, area under the ROC curve was
similar to 1024 channels. When channels were compressed from
32 to 16, area under the ROC curve decreased 7% and rootmean-square-error (RMSE) of biophysical features increased
substantially. The diagnostic power rapidly decreased with
channel numbers less than 8.
Conclusion: To our knowledge, uniformly spaced sequential
channel compression has not been employed with spontaneous
RMS for cancer detection. Our results show that the minimum
number of channels to maintain the original diagnostic power is
32, a reduction of more than an order of magnitude. This opens
up the possibility for significantly increasing the speed of RMS
without using complex compression strategies, moving it closer
to a tool for intraoperative guidance of tumour margin
detection. Future implementations could involve hardware
binning to increase signal-to-noise ratio and replacing the
spectroscopic camera with multi-channel detector arrays such
as PMTs or avalanche photodiodes.

COMPARING AN IMAGING-BASED VERSUS
SALIVA-BASED APPROACH TO DETERMINING
ORAL CANCER RISK
Delaney Islip, Afarin Golabgir Anbarani,
Kevin Lai, Betul Karaca, Pelin Guneri,
Cherie Wink, Petra E. Wilder-Smith
University of California, Irvine, CA; ECE University, Izmir,
Turkey
Background: Objective of this study was to investigate and
compare the ability of imaging-based biomarkers versus
salivary transcriptomic biomarkers to identify oral cancer
risk in oral red and white lesions. Long-term goal is to
develop a non-invasive means of identifying and monitoring
oral cancer risk in potentially premalignant lesions of the
oral mucosa. Current techniques that rely on sequential
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surgical biopsy suffer from poor compliance, sampling error,
and the inability to identify appropriate sampling sites and
timepoints.
Study Design/Materials and Method: This study was
performed in full compliance with UCI IRB 2002–2805. In
patients with oral leukoplakia and/or erythroplakia, lesions
were imaged with Optical Coherence Tomography techniques
(OCT) and photographed at 0, 1 and 3 months. Additionally,
stimulated and unstimulated saliva was collected at these
time-points using standard techniques. q-PCR was performed
to validate 4 mRNA’s. Additionally, isolated RNA was
reverse transcribed into cDNA using RNA-directed DNA
polymerase. The resulting cDNA was used for PCR
amplification for each biomarker. A blinded pre-standardized
examiner scored OCT images on a semi-quantitative scale of
0–3 for level of pathology. Data were compared with the
existing gold standard: histopathology by a standard
external oral pathology laboratory. All subjects were
monitored and treated according to the existing standard of
care.
Results: Eight subjects with leuko- and or erythroplakia were
enrolled, of whom 5 completed this pilot study. Over the study
duration, the lesions appeared clinically unaltered. However,
changes to mRNA markers IL1B and IL8 were observed over
time. In the 1 patient who progressed to oral squamous cell
carcinoma, significantly raised levels of miR181c and miR181b
were identified. Using a previously developed segmentation
approach to the OCT data, imaging-based diagnoses were in
agreement with histopathological diagnosis in 13/15 evaluations
(kappa value: 5 subjects, 3 timepoints each).
Conclusion: OCT-based diagnosis showed good agreement with
histopathology, but little predictive value. Salivary biomarkers
showed potential as indicators of Oral Cancer Risk. This
research was supported by the National Institutes of Health
under grants No. 1R03EB014852, UH2 EB022623,
P41EB015890 and UL1 TR000153, as well as the Beckman
Foundation.

DEPTH RESOLVED QUANTITATIVE PROFILING
OF STRATUM CORNEUM LIPIDS AND WATER
CONTENT USING SHORT-WAVE INFRARED
SPECTROSCOPY AND CONFOCAL RAMAN
SPECTROSCOPY
Anna Ezerskaia, Silvania Pereira, Paul Urbach,
Babu Varghese
Delft University of Technology, Delft, South Holland,
Netherlands; Philips Research, Eindhoven, Nord Brabant,
Netherlands
Background: The permeability barrier function of the skin is
provided by the stratum corneum (SC), the outermost layer of
the skin. The intercellular lipids and the degree of hydration of
the SC are the crucial determinants required for a competent
skin barrier. Even though the SC is a non-uniform,
inhomogeneous membrane, the question “whether the lipid and
water composition is distributed uniformly across the SC
thickness?“ is not well addressed. Previous studies report the
analysis of lipids and water based on the extracts of the entire
SC and quantitative information on how the lipid and water
composition changes with the depth in the SC is very limited.
Study Design/Materials and Method: The relative amount of
water and lipid content in the SC with respect to the baseline
was measured on the forehead (T-zone) of a clinically healthy
female volunteer (26 years) after each tape stripping using our
short wave infrared spectroscopic experimental set-up and the
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