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Recently, photoacoustic imaging (PAI) has
been paid attention to visualize deep
structures in living tissues. In PAI, it is
important to lower the pulse energy to reduce
the effect on living tissues. However, when
the pulse energy is lowered, the signal-to—
noise ratio in PAI becomes worse. In this

study, we have proposed a waveform cross—

correlation method to extract photoacoustic



signals generated from the target effectively
As a result, we demonstrated that the contrast

of blood vessels in rat testis is improved
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We propose a non—invasive and non—contact

imaging technique based on the diffuse

reflectance spectroscopy to evaluate the

concentrations of methemoglobin  (metHb),

oxygenated hemoglobin (HbO), and deoxygenated

hemoglobin  (HbR)  simultaneously. In the

proposed method, the Monte Carlo simulation—
based multiple regression analysis for an
absorbance spectrum in the visible wavelength
region is used to specify the concentrations

of methemoglobin CmetHb, oxygenated

hemoglobin CHbO, deoxygenated hemoglobin CHbR,
and melanin Cm. Using the absorbance spectrum

calculated  from  the measured diffuse

reflectance spectrum as a response variable

and the extinction coefficients of

methemoglobin, oxygenated hemoglobin

deoxygenated hemoglobin, and melanin, as

predictor variables, multiple regression

analysis provides regression coefficients.

Concentrations of methemoglobin, oxygenated

hemoglobin, deoxygenated hemoglobin, and

melanin, are then determined from the

regression coefficients using conversion

vectors that are numerically deduced in
advance by the Monte Carlo simulations for
light transport in skin. Total hemoglobin

concentration  CHbT  and tissue oxygen

saturation StO, are simply calculated from the

oxygenated hemoglobin and deoxygenated

hemoglobin. Experiments with 7n vivo rat
exposed to sodium nitrite (NaNO,) shows the
feasibility of the method for monitoring
changes in metHb, HbO, and HbR concentrations

during methemoglobinemia
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The Mechanical  stimulation plays an
important role in a regulation of cellular
functions such as proliferation and

differentiation. In order to study such
cellular responses to mechanical stimuli at a
single cell level, we apply impulsive force
induced by focused femtosecond (fs) laser in
water. Previously, we have used small
fluorescent molecules as probes to monitor
cellular states such as cytosolic Ca®
concentration and pH changes, however these
probes have cytotoxicity and are not able to
use for long time observation. Green
fluorescent protein (GFP) has no cytotoxicity
and its fluorescence properties are sensitive
to cellular conditions such pH and ion
concentrations. In this work, we examined GFP
as a probe to evaluate cellular responses to
mechanical stimuli based on its fluorescence
variations. A single femtosecond laser pulse
(800 nm, 130 fs) was focused in cell culture
medium at a distance of 10 pum from a cultured
(CoC0) expressing  GFP

mouse  myoblast

Fluorescence images and spectra were acquired



with a confocal microscope and spectrometer
equipped on the same microscope. CW-DPSS laser
(478 nm) was used to excite GFP. After the
laser irradiation, intracellular fluorescence
intensity of GFP was varied which indicated
cellular states were modified against the
mechanical stimulation. We also found that
such fluorescence variations depended on the
laser pulse energy and the intracellular
locations demonstrating GFP can be used as a
probe for cellular responses to mechanical
stimuli.
8) Mass Spectrometric Analysis of the
Photobleaching Coefficient of Protoporphyrin
IX used in Photodynamic Diagnosis and Therapy
of Cancer

Sochi Ogbonna, Hisanao Hazama, Kunio Awazu

(0Osaka University)

Photodynamic diagnosis and therapy (PDD and
PDT) are among the prominent cancer diagnosis
and treatment technique owing to its minimally
invasive and highly selective nature when
compared with other cancer diagnosis and
treatment techniques. However, the efficacy of

PDD and PDT are affected by two main phenomena

- photobleaching and photoproducts formations.

In this study, photobleaching of
protoporphyrin IX (PpIX) was investigated with
mass spectrometry; a technique suitable for
the quantitative analysis of a molecule and
the photobleaching coefficient which have been
previously investigated using fluorescence

spectroscopy obtained and compared with

the existing results.
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We developed a modality enabling rapid
detection of metastatic lymph node of a
gastric cancer patient by deep-ultraviolet
excitation fluorescence imaging. The modality
relies on wide-field-of-view, slide—free
histopathological imaging due to the small
penetration depth of deep-ultraviolet 1light
into biological tissue. We found that terbium
ions specifically stained RNA. For the
histopathological imaging by deep-ultraviolet
light excitation, RNA and DNA staining by
terbium ions and Hoechst has enabled high-
contrast imaging of nucleoli, nucleoplasm, and
cytoplasm in cells. Pathologists identified
metastatic lesions in  deep-ultraviolet

excitation fluorescence images of lymph nodes

of gastric cancer patients.
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Using the SMMF (short multimode fiber)
imaging probe with a diameter of 125 um and
a length of 7.4 mm in FF OCM (full field
optical coherence microscopy), the sectional
images of in vivo rat brain at deeper area of
4 mm have been reported. However, as that tip
of SMMF was as cut, the process must be studied
tissues and

for smooth insertions into

appropriate contact. Therefore, the

processing conditions of SMMF using the



electric discharge were investigated, and the
optical characteristics of processed SMMF were

investigated
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A single—fiber imaging system for ultra—thin
endoscopes 1is proposed. In this system, an
image is reconstructed from reflected light
intensities measured using wavelength—
dependent speckle patterns generated by the
multimode  fiber. All-fiber  measurement
systems based on double—clad fiber technology
are flexible and robust. The feasibility of

the proposed system is shown experimentally
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We fabricated and evaluated several types of
fiber probes to apply speckle—illuminated
fluorescence 1imaging to flexible medical
endoscopy. The fiber probe consists of one or
more multimode fibers and lenses to generates
illumination  and

structured excitation

efficiently collects fluorescence.

Fluorescence images are reconstructed from
fluorescence

illumination  patterns and

spectra by using a compressed sensing
algorithm. We confirmed the usefulness of the
fabricated fiber probe through demonstration

experiments
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