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VEVO LAZR Sole Source Specifications 

 

1. SYSTEM 

 

The Vevo® LAZR photoacoustic imaging system is the only commercially available 

photoacoustic micro-imaging system (in the frequency range of 20 to 55 MHz) with inherent 

co-registration of the photoacoustic signal and anatomical ultrasound imaging.  It is 

commercialized designed specifically for translational and small animal research.   

 

Anatomical, functional, physiological and molecular data available from the same in vivo 

imaging platform in real-time 
 The Vevo LAZR photoacoustic imaging system enables researchers to obtain 

anatomical, functional, physiological and molecular data simultaneously and in real-

time (5-20 frames/sec), with resolution down to 45 µm with one system.  

 These unique features of both anatomical and dynamic imaging, in a single platform, 

translate into both user efficiency as well as cost effectiveness for the laboratory. 

 Patents 

o U.S. 7,255,678 

High frequency, high frame-rate ultrasound imaging system 

 

1-1 Licensing for user 

 No special licensing requirements for the user 

1-2 Safety  

 No room with shielding required  

 With the VisualSonics Vevo LAZR photoacoustic imaging system, there are no 

radioactive substances used and, unlike other imaging modalities, no dedicated room 

or special room shielding is required. The LAZRTight™ animal enclosure ensures the 

safety of the operator and others in the vicinity of the Vevo photoacoustic imaging 

system. 

 Certified class 1 device 

1-3 Portability  

 The Vevo photoacoustic imaging system is portable and can be moved from one 

room or lab to another. 

1-4 Sensitivity  

 The Vevo LAZR photoacoustic imaging system has a dynamic range of 70 dB and a 

signal to noise ratio of 20 dB. These parameters allow detection of various contrast 

agents (nanoparticles, fluorescent agents) in the picomolar to nanomolar range, 

essential for screening and bio-distribution assays. 

1-5 Real-time Imaging 

 The Vevo LAZR photoacoustic imaging system is the only commercially available 

photoacoustic imaging system that supports real-time acquisition in 2D  
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 Real-time imaging capabilities, enables the assessment of fast-acting therapeutics 

such as vascular disrupting agents, physiological dynamics including blood flow and 

assessment of vascular integrity, and interventional procedures. The Vevo LAZR 

platform can image (in 2D without acquiring photoacoustic signal) with frame rates 

up to 740 frames per second. High frame rates provide flexibility to the researcher to 

capture instantaneous effects on a small animal and then post-process at reduced 

speeds for detailed analysis of the biological process.  

 The quick-on aspects of the Vevo LAZR imaging systems and rapid warm up times of 

less than a minute mean efficient use of laboratory time and rapid completion of 

studies. 

 Image guided injections and extractions can be performed in photoacoustic mode 

2. TRANSDUCERS 

2-1  LZ series MicroScan™ Transducers with Integrated Linear Array Technology 

 

 The LZ Series integrated linear array transducer technology with up to 64 channels 

of data transfer allows for high temporal resolution, multiple focal zones throughout 

the image area and rapid imaging of target anatomy.  

 Multiple species imaging including zebrafish, mice, rats and rabbits can be imaged  

 The LZ Series transducers integrate high-frequency ultrasound and photoacoustics  

 The LZ series transducers with footprints as small as 27 mm x 10 mm are the 

smallest commercially available handheld linear array photoacoustic transducers in 

the world. 

 Each LZ transducer consists of a 256-element array and delivers frame rates 

exceeding 1000 frames per second enabling fast, real-time signal acquisition in 

ultrasound mode of operation, and up to 5-20 Hz in photoacoustics mode of 

operation. 

 The LZ series transducers can additionally be used for ultrasound-only applications  

 The LZ 256 element linear array transducer allows rapid volumetric photoacoustic 

and ultrasound data acquisition from a single device  

 Multiple LZ Series transducers are offered with center frequencies ranging from 20 

MHz to 55 MHz to serve multiple applications for small animal imaging  

 Each LZ Series transducer is optimized for a particular imaging protocol. 

Furthermore, the small footprint is designed specifically for use with small animals 

and allows for the acquisition of data from spatially constricted areas such as lymph 

nodes, the pancreas, the eye, carotid arteries, prostate, ovaries, etc. High-resolution 

and a small foot print are critical for imaging small areas such as the tumor 

microenvironment, stem cell niche, and other heterogeneous tissues. 

 The LZ Series transducers are both hand held and mountable on an integrated Vevo 

imaging station, ensuring stability and high throughput.   

 Each transducer can have up to three focus depths that can be adjusted to ensure 

optimal image uniformity  

 LZ Series transducers can be used to acquire images in multiple modes (including 

Contrast Mode, M-Mode, PW Doppler Mode, Color Doppler Mode, Power Doppler 

Mode, Tissue Doppler Mode, 3D Mode, PA-Mode and B-Mode). Images can be 

displayed in PA- and B-Mode independently and/or simultaneously during acquisition 

and post-acquisition.  
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 Patents 

o U.S. 7,230,368 

Arrayed ultrasonic transducer 

 

o U.S. 6,984,284 

Piezoelectric composites and methods for manufacturing same 

o U.S. 7,808,156 

Ultrasonic matching layer and transducer 

o U.S. 7,750,536 

High frequency ultrasonic transducer and matching layer comprising 

cyanoacrylate 

 

 

3. IMAGING STATION 
 
3-1 Vevo LAZRTight™ Photoacoustic Imaging Enclosure 

  Enclosure contains laser light providing a safe environment for the operator and 

others in the vicinity of the system 

 Removable front facilitates animal preparation, sliding doors with interlock switches 

maintains user safety, ventilated and cooled interior with LED lighting, and webcam 

mount  

 

3-2 Integrated Vevo LAZR imaging station 

 

 Specifically designed to be positioned within the LAZRTight™ enclosure 

 Allows for secure positioning of the animal on a heated handling table, which 

maintains the animal’s physiological body temperature and monitors overall 

physiological function. Physiological information (heart rate, respiration rate, ECG, 

body temperature, blood pressure) is monitored in real time and is also registered on 

each image frame (every image) which can be saved and exported for future 

reference.   

 The transducer can be mounted on the imaging station to ensure image stability 

when viewing small structures and when acquiring volumetric data. 

 The platform is integrated with an isoflurane-based anesthesia system that can be 

connected to oxygen and/or medical air and dynamically adjusted as required.   

 A mount for microinjections also allows for placement and positioning of various 

types of needles and syringes for Image-guided injections and biopsies.  

 Two types of imaging stations are offered: one dedicated to mice and the other 

dedicated to larger rodents. 

 Patents 

o U.S. 7,133,713 

Integrated multi-rail imaging system 

o U.S. 6,851,392 

Small animal mount assembly 
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3-3 Image guided injection and fine needle aspiration biopsy 

 Part of integrated Vevo LAZR imaging station 

 Allows Image-guided needle injections and extractions in real-time for targeted 

injection of cells, genetic material, drugs and retroviruses that can be visualized in 

small animal embryos through to adulthood.  

 Improves injection target placement and reduces unnecessary costs of surgical 

procedures and animal recovery. 

 Precise image guidance for needle-guided injection/extraction, achievable with the 

Vevo LAZR platform, enables the researcher to inject or biopsy small volumes 

accurately, in real-time, and with minimal invasiveness using the VisualSonics 

nanoliter injector system. This means higher success rates in performing injections 

(DNA, stem cells, drugs) to target anatomy and reproducibility from model to model. 

 

3-4 ECG and respiration gating 

 ECG and respiration gating are used to suppress imaging artifacts due to respiration 

and cardiac movements. Both are important in cardiac and abdominal imaging for 

both 2D and 3D data sets. 

 ECG gating is controlled, using the ECG signal acquired, by the system from the 

mouse/rat platform. The software allows for gating to be turned on or off.  

 Respiration gating is controlled, using the respiration signal acquired also, by the 

system from the mouse/rat platform. The software allows for gating to be turned on 

or off. 

 Patents 

o U.S. 7,133,713 

Integrated multi-rail imaging system 

o U.S. 6,851,392;  U.S. 7,426,904;  U.S.7,434,542 

Small animal mount assembly 

o U.S. 7,798,963 

Method for Synchronization of Breathing Signal with Capture of 

Ultrasound Doppler Data 

3-5 Integrated blood pressure capability 

 The Vevo imaging system blood pressure input can be adjusted to accept a wide 

range of voltages from multiple types of blood pressure systems. The input gain of 

the blood pressure input can be adjusted within the software.  

 Exact positioning of the catheter can also be visualized.  

 Left ventricular pressure signals can be transferred into the Vevo imaging system 

simultaneously with left ventricle view to record real-time left ventricular inner 

diameter (LVID).   

 Two-dimensional targeted M-Mode tracings can be recorded through the walls of the 

left ventricle  

 Left ventricular pressure waveform input and pressure derivative (dP/dt) are 

superimposed on the electrocardiogram (ECG) trace, heart rate (HR), left ventricular 

systolic pressure (LVSP), body temperature and respiratory rate, all simultaneously 

monitored on the Vevo imaging system.  

 Pressure/volume loops can be generated within the software. 
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4. SOFTWARE AND APPLICATIONS 
 
4-1 Photoacoustics Mode 

 This mode is an integrated feature built onto the Vevo LAZR platform to enhance 

high-resolution ultrasound-derived images with the sensitivity of optical imaging. The 

result is visually stunning anatomical images overlaid with functional hemodynamic 

and molecular data.  

 Cineloop image capture, display and review 

 Coregistration of photoacoustic and anatomical images in 2D and 3D 

 Advanced post-processing capabilities including digital RF-Mode export 

 Operates with a pulsed laser (20 Hz), tunable in 2nm increments (680-970nm) 

 Pulsed laser can also operate at wavelengths of 532nm and 1064nm  

 

 

4-2 Photoacoustics Plus Mode 

 An add-on package to PA-Mode offering image quality improvements including 

spatial compounding and frame averaging, energy monitoring and feedback, regional 

measurement graphing and improved signal detection and quantification.  

 

4-3 Applications with Endogenous Photoacoustic Signal: HemoMeaZure Tool and 

OxyZated Tool  

 The Vevo LAZR photoacoustic imaging system is unlike any other photoacoustic 

based modality in that it offers inherent co-registration of photoacoustic signal with 

anatomical targets in high-resolution, real-time enabling quantification of hemoglobin 

content with the HemoMeaZure tool. This functionality is useful for anemia 

assessment.  

 Oxygen saturation calculation and quantification is supported with OxyZated tool; 

used for organ, tissue and tumor hypoxia assessment. 

 Hemodynamics analysis allows researchers to identify very specific regions of 

interest based on either or both anatomical structures and photoacoustic signals.  

 Applications of hemodynamics are particularly relevant for the early detection of 

orthotopic tumors and detailed study of vascular dynamics in organ, tissue and 

tumor microenvironment.  

 

4-4 Vevo Multiplexer Photoacoustic Imaging  

 Enables management of photoacoustic signal from multiple sources on the same 

image (eg. nanoparticles, small molecules, endogenous hemoglobin, etc).  

 Up to 5 signal sources can be displayed simultaneously allowing for multifactorial 

studies in 2D and 3D 

 

4-5 Vevo Spectro  

 Allows for the automated characterization of photoacoustic signal through the entire 

spectrum of the 290 available wavelengths (680-970 nm).  

 Integrated with operator-controlled graphing and export.  

 

4-6 Vevo LAZR Spectro Monitoring  

 Equips the Vevo® LAZR Photoacoustic Imaging System with external energy sensing 

hardware to provide the most robust and reliable spectroscopic photoacoustic data. 
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 Includes Vevo Spectro (software, for automated characterization of spectroscopic 

signals 

 Wavelength dependent energy characterization at the site of imaging 

 Automatic image and data compensation based on energy readings 

5. TRAINING 

 VisualSonics is the only vendor to provide specialized applications/training support 

for high frequency ultrasound and photoacoustic imaging of small animal models.  

 Training is offered once the equipment is acquired, on-site, to provide customized 

training with researchers’ animal models.  

 Workshops and specialized small animal imaging courses are also available in the 

North American and European headquarters. 
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FUJIFILM VisualSonics, Inc. 
T.1.416.484.5000 
Toll Free (North America) 1.866.416.4636 
Toll Free (Europe)            +800.0751.2020 
E. info@visualsonics.com 
www.visualsonics.com 

VisualSonics, VisualSonics logo, VisualSonics dot design, Vevo, Vevo 
MicroMarker, VevoStrain, VevoCQ, SoniGene, RMV, EKV, MicroScan, 

LAZRTight, Insight through In Vivo Imaging, are registered 

trademarks (in some jurisdictions) or unregistered trademarks of 

VisualSonics Inc. 
© 2013 VisualSonics Inc. All rights reserved. 
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© 2010 VisualSonics, Inc. All rights reserved. 

VisualSonics®, Vevo®, MicroMarkerTM, VevoStrainTM, VevoCQTM,  Vevo LAZR, 

SoniGeneTM, RMVTM, EKVTM, MicroScanTM and Insight through In Vivo Imaging® are 

trademarks or registered trademarks of VisualSonics Inc.  

 

FUJIFILM VisualSonics Inc.  

INFORMATION NOTE: PRELIMINARY SPECIFICATION 

 

Information relating to this product and the application or design 
described herein is believed to be reliable, however such information is 

provided as a guide only and VisualSonics assumes no liability for any 

errors in this document, or for the application or design described 

herein. VisualSonics reserves the right to make changes to the product 
or this document at any time without notice. 
 


