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Photoacoustic Neuroimaging with the TriTomTM 
 

 
Introduction 

Brain imaging, or neuroimaging, is used to understand the relationship 
between brain function and behavior and study the underlying causes 
of neurological and psychiatric diseases. It is important in helping to 
understand the relationship between specific areas of the 
brain and what function they serve. Photoacoustic Imaging 
(PAI) relies on differential thermoelastic expansion. A pulsed 
laser light is used to illuminate a tissue of interest where the 
light is absorbed resulting in local heating and thermoelastic 
expansion. The produced pressure, or sound waves, are emitted and 
detected by high-frequency transducers allowing the signals to be 
processed into high-resolution images. Therefore, PAI combines the 
temporal and spatial resolution of ultrasound with the contrast and 
spectral nature of optics PAI is a noninvasive technique that can be used 
for multiple applications including brain imaging. It allows for an image of the 
brain with micrometer-millisecond spatiotemporal resolution with sufficient 
penetration enabling the structural interrogation of the brain ranging from 
microscopic to macroscopic. 

 

Photoacoustic Neuroimaging 

Neuroimaging, or brain imaging, is a fundamental tool for 
evaluating and monitoring the structure and function of the 
brain. However, there is currently no single imaging method 
capable of accurately mapping the brain’s complex anatomy and 
physiologic processes. Photoacoustic tomography (PAT) is a 
noninvasive and nonionizing imaging modality that can be used 
as a complementary tool to conventional imaging techniques 
used in preclinical neuroscience research such as magnetic 
resonance imaging (MRI), computed tomography (CT), and 
positron emission tomography (PET). PAT is capable of acquiring 
high contrast and resolution images of optical absorption with 
great depths. PAT relies on the detection of acoustic ultrasound 
waves generated following the optical absorption of laser light by 
chromophores, i.e., hemoglobin, in biologic tissue. A tissue’s 
properties are dependent on the tissue’s constituents such as water, 
fat, melanin, oxy-hemoglobin and deoxy-hemoglobin. The 
combination of optical excitation with ultrasonic detection of PAI can 
provide complimentary information to other modalities and offers 
many advantages such as providing portable technology and no 
harmful ionizing radiation. PAT can provide high-resolution, high-
sensitivity images with or without exogenous contrast.  

SYSTEM SPECIFICATIONS 

Imaging System TriTomTM 

Repetition Rate 20 Hz 

PA excitation 
Range 

532 nm & 650-
1300 (2300) nm 

Figure 1: PAT composite image of the upper torso and 
brain of a female BALB/c mouse acquired post-mortem 

with 532 nm excitation (orange) and 750 nm (grey). 
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PAT and MRI: Complimentary Imaging Modalities for Brain Imaging  

MRI produces detailed images of organs and structures of the body by 
using large magnetic and radio waves and can acquire high resolution 
images of brain structures over large volumes. However, it provides poor 
temporal resolution, and it cannot be used to study fast hemodynamic 
responses and mechanisms. Optical imaging provides contrast for 
structural and functional imaging by exploiting diverse biological 
molecules present in tissues, but the optical scattering of the imaging 
technique limits the imaging depth. Utilizing the imaging capability of 
single or multiple components of noninvasive imaging tools, PET, and MRI 
can bridge the limitations of conventional brain imaging techniques by 
compensating the limitation of each imaging modality.  

 

 

 
 

 
If you have any questions on which method best meets your research needs, feel free to contact us to discuss your model.  We have many resources available, from scientist webinars to 

journal citations, to help point you in the right direction. Please visit our website (www.scintica.com) or feel free to reach out to us via email at info@scintica.com or by phone at +1 
519 914 5495 and we would be glad to assist you. 

Figure 2: 2D transverse slices 
of the 750 nm PAT scans 

acquired at several vertical 
displacements. (1) arms, (2) 

cerebellum, (3) auricular 
artery, (4) cerebral artery, 
(5) medulla, (6) outline of 
brain, (7) transverse sinus, 
(*) confluence of sinus, (9) 
sublingual vein, (10) facial 

vein, (11) superficial 
temporal vein, (12) 

subarachnoid space, (13) 
right eye, (14) left eye, (15) 

optic track. Scale bar = 5mm 

Figure 3: 10 mm thick coronal (left) and transverse (right) maximum intensity projection slabs of 
a PAT volume reconstructed from the 750 nm scan. (1) Superior sagittal sinus, (2) transverse 

sinus, (3) confluence of sinus, (4) cerebral artery, (5) auricular artery, (6) juglar vein, (7) brachial 
artery, (8) ophthalmic artery. Scale bar = 5mm.  

Figure 4: PAT (left) and MRI (right) scans of two female 
BALB/c mice demonstrating the anatomical and functional 

information acquired with complementary imaging 
modalities. Scale bars = 10mm.  
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