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spectroscopy 1s 1deal for studies of nucleic acids
because it is fast, non-destructive, and requires small
amounts of sample. Only few studies have been re-
ported on the structural differences between the DNA
extracted from tumor and normal tissues. In this study
23 breast samples from rats, constituting of 10 normal
samples and 13 breast tumors samples, were analyzed
by FT-IR. The main goal of this study was to clas-
sify the different histological types of the breast tissue.
DNeasy Mini Kit (Qiagen) was utilized as the DNA ex-
traction protocol. The total DNA was stored in distilled
water, quantified by optical spectroscopy (Nanodrop.
ND-1000, Labtrade), and then dried under moderate
vacuum in CaFy windows for FT-IR measurements.
The absorption spectrum enabled the differentiation of
the two tissue classes using eight first principal com-
ponents by discriminant analysis with cross-validation.
The results showed differences of vibrational modes be-
tween DNA of normal and tumor tissucs. Discriminant
analysis correctly identified 89% of the samples.
Keywords: DNA, FT-IR, breast cancer, spectroscopy
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Thyroid lesions diagnosis by Fourier trans-
formed infrared absorption spectroscopy
(FTIR), FELIPE GUIMARAES ALBERO, DENISE
MARIA ZEZELL, Centro de Lasers e Aplicagoes,
IPEN - CNEN/ SP, Sio Paulo, Brasil, ETELVINO
JosE HENRIQUES BECHARA, Instituto de Quimica,
USP and UNIFESP/Diadema, Sdo Paulo, Brasil,
ORLANDO PARISE JUNIOR, Hospital Sirio Libanés,
Sdao Paulo , Brasil B Thyroid nodules are a common
disorder, with 4-7% of incidence in the Brazilian
population. Although the fine needle aspiration (FNA)
is an accurate method for thyroid tumors diagnosis,
the discrimination between benign and malignant
neoplasm is currently not possible in some cases with
high incidence of false negative diagnosis, leading to a
surgical intervention due to the risk of carcinomas. The
aim of this study was to verify if the Fourier Transform
infrarcd spectroscopy (FTIR) can contribute to the
diagnosis of thyroid carcinomas and goiters, using
samples of tissue, aspirates and homogenates. Samples
of thyroid nodules with histopathological diagnosis
were obtained and prepared for FTIR spectroscopy
analysis.

Samples were suspended in 2 ml of saline solution at
0.9%, were surgically collected and frozen in liquid ni-
trogen. A drop of 5 uL of the cell suspension dried was
placed on onc infrared transparcent ZnSce window. The
FNA and homogenate samples were measured by Nico-
let 6700 FTIR spectrometer, with accessory of u-FTIR
(between 950-1750 em 1)), at a nominal resolution of 4
em™! and 120 scans. Tissue samples were analyzed di-
rectly by ATR-FTIR technique, at a resolution 2 cm™*,
with 60 scans in the same region, in a diamond window
of range 900 - 1800 cm~'.All spectra were corrected by
the baseline and normalized by amides area (1550-1640
em™1) in order to minimize variations of sample ho-
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mogeneity. Then, spectra were converted into second
derivatives using the Savitzk-Golay algorithm with a
13 points window. The Ward’s minimum variance algo-
rithm and Euclidean distances among the points were
used for cluster analysis.

All samples showed some cell pellets and large amount
of hormone, represented by the bands of 1545 and 1655
cm~'. Bands in 1409, 1412, 1414, 1578 and 1579 em ™!
were also found, indicating possible presence of sugar,
DNA, citric acid or metabolic products. In this study,
it was obtained an excellent separation between goiter
and malign lesion for the samples of tissues, with 100%
of specificity in specific cluster and 67% sensibility and
50% of specificity. In homogenate and FNA samples
this sensibility and specificity were lower presence of due
to the many types of thyroid lesions into goiters group.
To obtain a more precise diagnosis for FNA of follicular
thyroid the sample size should be increased. The re-
sults of this study suggest that FTIR spectroscopy may
be useful for discriminate thyroid carcinomas from goi-
ters in tissue samples. Aknowlegments: FAPESP and
CNPq.
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A Method for Minimizing Speckle Noise in Im-

ages Obtained Through Near Infrared Laser
Transillumination for Optical Diagnosis of Den-
tal Caries, MARfLIA WELLICHAN MANCINI, LU-
CIANA ALMEIDA-LOPES, HERMES PRETEL. DMC
Equipamentos, EMERSON CRISTIANO BARBANO, In-
stituto de Fisica de Sao Carlos-Universidade de Sao
Paulo, Luis CARLOS TREVELIN, JANDER MOREIRA,
DENIS HENRIQUE PINHEIRO SALVADEO, PAULO ED-
UARDO PAPOTTI, RAFAEL LoOOSLI DiAs, Departa-
mento de Computacao-Universidade Federal de Sdo
Carlos M Several optical-based diagnostic methods
have been investigated in order to allow for enhanced
diagnosis of dental caries through non-ionizing electro-
magnetic sources and allowing for more precise diag-
nostic outcomes. These methods are based on light
induced fluorescence (LIF), optical coherence tomog-
raphy (OCT) and transillumination (TT). In the last
few years, TI imaging based methods have re-gained
a great attention due to the relatively hardware sim-
plicity in comparison to OCT tcchnique and the po-
tential of the method to allow for precise qualitative
and quantitative information through imaging process-
ing techniques. Furthermore, the TT method has shown
great potential to overcome the limitations of X-Rays
based diagnostic of occlusal early caries lesions with the
grecat advantage of using non-ionizing radiation. Most
of TI methods for caries diagnosis are based on the
use of non-coherent light sources. We show in this
work the viability of using laser transillumination in
the near infrared region of the eletromagnetic spectrum
for caries diagnosis, examination of restorative mate-
rial boundarics and detailed morfological assessment of
dental elements. One of main sources of noise in near
infrared laser transillumination imaging (NIR LTT) in-
vestigated here is the speckle noise inherent to coher-
ent imaging. Speckle is a random interference pattern
in an image obtained of an object containing multi-
ple scatterers through coherent radiation illumination
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