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Editorial  
Photoacoustic imaging or optoacoustic imaging may be a 

biomedical imaging modality supported the photoacoustic 

effect. Non-ionizing laser pulses are delivered into biological 

tissues and a part of the energy are going to be absorbed and 

converted into heat, resulting in transient thermoelastic 

expansion and thus wideband (i.e. MHz) ultrasonic emission. 

The generated ultrasonic waves are detected by ultrasonic 

transducers then analyzed to supply images. it's known that 

optical absorption is closely related to physiological properties, 

like hemoglobin concentration and oxygen saturation. As a 

result, the magnitude of the ultrasonic emission (i.e. 

photoacoustic signal), which is proportional to the local energy 

deposition, reveals physiologically specific optical absorption 

contrast. 2D or 3D images of the targeted areas can then be 

formed. 

Photoacoustic imaging may be a novel molecular imaging tool 

with high sensitivity and specificity. during this chapter, the 

subsequent topics of PA imaging are discussed: (1) 

fundamentals of PAT, (2) two sorts of PA imaging modalities 

(i.e. reconstruction algorithm based PACT and raster scanning 

based PAM), and (3) exogenous contrasts for PA imaging. 

Various sorts of nanostructures are introduced as contrast 

agents for PA imaging along side the outstanding 

nanotechnology development. However, a majority of 

applications are still preclinical. Once the nanostructures are 

fully biocompatible and biodegradable, the likelihood of 

clinical translation should be higher. Photoacoustic and 

thermoacoustic imaging 

Photoacoustic imaging may be a hybrid imaging technology 

supported the photoacoustic effect. When non-ionizing laser 

pulses are delivered to tissues, a number of the energy is 

converted to heat, which causes a rapid thermoelastic 

expansion and therefore the generation of an ultrasonic wave. 

These waves can then be detected with an equivalent 

equipment utilized in ultrasound imaging. Thermoacoustic  

 

 

 

imaging is an extension of photoacoustic imaging, except that 

the laser is replaced with radio waves or microwaves. the most 

advantage of those technologies is that they break through the 

barrier of optical imaging which is one transport mean free path 

(TMFP), which is usually 1 mm in tissue .With linear scanning 

microwave-induced thermoacoustic  

 

tomography, however, it had been possible to realize tissue 

penetration of 1.2 cm in muscle and 9 cm in fat  

 

 

Photoacoustic imaging (PAI) has emerged as a noninvasive and 

nonionizing in vivo biomedical imaging modality with relatively 

deep tissue imaging ability. This interesting imaging technique 

combines the spectral selectivity of molecular excitation by laser 

light with the high resolution of ultrasound imaging. Relative to 

other optical technologies, like fluorescence imaging, PAI 

features a 100% relative sensitivity to optical absorption and 

may provide a picture during a region up to many centimeters 

deep in biological tissue .Development of nanotechnology have 

produced. 

significant contributions by means of nanoparticle-based contrast 

agents, which may be used as high photoacoustic contrast for in 

vivo cancer imaging . Most current PAI contrast agents, like 

AuNPs and dyes for cell or tumor imaging, employ high 

absorption coefficients at a particular wavelength. they will 

accumulate within the tumor area by targeting the precise tumor-

associated receptor overexpression or through enhanced 

permeability and retention. whose absorption mechanism is 

additionally supported SPR. as an example , gold nanoshells are 

often designed and fabricated with SPR peaks starting from the 

visible to the NIR region by varying the ratio of the core size to 

shell thickness also because the composition and dimensions of 

the gold shells. Kim et al. recently demonstrated the active 

targeting efficiency of gold nanocages for melanomas by in vivo 

PAI.AuNPs with different optical absorption properties are 

oftenconjugatedtocancer-specific
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