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During the last decades, there have been significant developments in the field of biomedical photonics. We are
pleased to present a special issue of Frontiers of Optoelectronics on Biomedical Photonics, which assembles one
letter, three reviews, and eight original research articles.

Optical coherence tomography (OCT) has the ability to image tissues in vivo. Polarization-sensitive optical
coherence tomography (PSOCT) is a functional extension of OCT. By measuring the polarization state of light
reflecting or scattering back from tissue, PSOCT enables depth-resolved mapping of sample polarization
information, such as phase-retardation and optical axis orientation. In this issue, Zhenyang Ding et al. gave a
review of technology developments and biomedical applications of PSOCT. Fourier domain optical coherence
tomography (FDOCT) provides cross-sectional images of tissue/material microstructures by spectral analysis of the
low-coherence interference fringe pattern. Zhihua Ding et al. developed two novel systems with ultralong depth
range. One is the orthogonal dispersive spectral domain optical coherence tomography (SDOCT), and the other is
the recirculated swept source interferometer/OCT. No compromise between depth range and depth resolution is
required in both systems. With their SDOCT system, Jian Gao et al. imaged mouse model with dorsal skin window
chamber, they obtained a series of real-time OCT images and reconstructed 3D images of the specific area inside
the dorsal skin window chamber by Amira.

Applications of two-photon microscopy (TPM) in pre-clinical and clinical study of human cancer were also
reviewed in this issue. Based on the introduction of two-photon excitation, Jun Liu elaborated the advantages in
imaging deep tissue and low photodamge of TPM for animal models and human samples. In addition, not only the
applications of TPM on various aspects of tumor studies and clinical human skin biopsy, but also the technique
development and the future directions were summarized. Wei Yan et al. presented a fluorescence endoscopic
imaging system based on GRIN lenses using one-photon and two-photon excitation. Experimental results firstly
showed that the system using two-photon excitation could implement dynamic fluorescence microendoscopic
imaging and monitor the movement of blood flow beneath the skin in anesthetized mice except that it provide higher
quality images with higher contrast and signal to noise ratio (SNR) than that using one photon excitation. It would be
a useful tool for biologic investigations of small animals or plants in vivo.

Point spread function (PSF) engineering-based methods to enhance resolution and contrast of optical
microscopes have experienced great achievements in the last decades. Each affords unique strengths in
resolution, contrast, speed and expenses. Yue Fang et al. made a review to explore how PSF engineering generally
could be used to break the diffraction limitation, and concluded that the common target of PSF engineering-based
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methods is to get a sharper PSF. Nonlinear effect and linear subtraction is the core techniques from the perspective
of PSF reconstruction.

Shaosheng Dai et al. proposed a super-resolution infrared image reconstruction method using human vision
processing mechanism (HVPM) by combining a mechanism of vision lateral inhibition with an algorithm projection
onto convex sets (POCS) reconstruction. Experimental results demonstrate that the proposed method can
significantly improve the visual effect of image, whose contrast and information entropy of reconstructed infrared
images were significantly improved compared with traditional POCS reconstruction algorithm respectively.

As an only letter, Guo He et al. developed a high-resolution photoacoustic microscopy (PAM) to image in vivo
blood vessels and capillaries of a mouse ear, even a single erythrocyte can be clearly imaged. There was a pair of
accompanying venule and arteriole, whose detailed and further complicated branches can be clearly identified. And
likely red blood cells (RBCs) arrayed one by one in microvasculature was also shown. The experimental results
demonstrate that the high-resolution PAM has potential clinical applications for imaging of erythrocytes and blood
vessels.

Laser speckle contrast imaging is known to be a powerful tool for blood flow mapping. Arkady S. Abdurashitov et
al. described a simple algorithm based on histogram analysis of laser speckle contrast image for providing fast
differentiation between macro- and microcirculations. The algorithm was successfully verified by the study of blood
flow in rat cortex under functional activation.

Accurate diagnosis of within the group of different bronchopulmonary diseases is necessary in clinical practice. A.
A. Bulanova et al. involved 20 healthy volunteers and 77 patients with bronchopulmonary diseases, including chronic
obstructive pulmonary disease (COPD), bronchial asthma, pulmonary tuberculosis and community-acquired
pneumonia. The absorption spectrum of exhaled air samples was recorded by an intra-cavity photo-acoustic gas
analyzer based on photo-acoustic detector and CO2-laser with tuning range from 9.2 to 10.8 µm, which allowed
making a preliminary diagnosis.

Integrating sphere technique is widely used to measure the total reflectance and transmittance of turbid sample,
but the unavoidable light loss induces some measuring error. Xiewei Zhong et al. applied a convolution method
based on the Monte Carlo simulation to obtain the reflectance and transmittance with rectangular light beam incident
on turbid sample. The losses of light with various incident light beams (rectangular, circular and pencil light beams)
were compared. In addition, the effects of optical properties and the rectangular incident light beam size on the light
loss were also investigated.

The laser-induced tissue biological effect is relative to various factors. In this issue, Andrey V. Belikov et al.
investigate diode laser under two continuous wave (CW) or pulse modes to irradiate chicken meat samples using a
quartz optical fiber either with a clear distal end (clear tip) or a distal end containing an opto-thermal converter (hot
tip). The results demonstrated that diode laser with pulsed-mode resulted in a deeper crater in tissue, and width in
collateral damage in soft tissue was larger than that with CW mode. In case of treatment with the hot tip, there were
significant differences in crater depth and collateral damage width of chicken meat between diode lasers with CW
and pulsed modes. For same average laser power, soft tissue treated with the hot tip had increased depth of crater in
tissue and reduced width of collateral damage by comparing that treated with the clear tip. This work is useful for
developing available laser treatment methods.

We would like to thank all the authors for their excellent contributions and the editors of Frontiers of
Optoelectronics for inviting us to act as guest editors for this special issue.
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