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1. Main Text  

This paper presents the results of a study focused on the development of an innovative integrated probe designed for 

modern endomicroscopic application. A new type of transverse scanning probe is presented, which was built using Mirau micro-

interferometer fabricated in Micro-Opto-Electro-Mechanical Systems (MOEMS) technology, and a 2-axis electrothermal micro-

scanner fabricated in Micro-Electro-Mechanical Systems (MEMS) technology, connected with a GRIN lens collimator and 

single mode fiber, which transmits the interferometric signal to the single point detector (photodiode) [1,2,3]. The Authors 

present a numerical analysis and an optimization of endomicroscopic probe optical properties and scanning properties, based on 

Lissajous trajectories. The 2D- and 3D-imaging of phantom structures visualized with an endomicroscopy probe is shown. The 

imaging was obtained by the Swept Source Optical Coherence Tomography technique (SS-OCT), using swept source laser which 

working at a central wavelength c = 1,06 m, a swept range  = 0,1 m, an A-scan rate equal to fA = 200 kHz, and the scanning 

of samples with the use of Lissajous curves. The presented results confirm the proper operation and functionality of the presented 

endomicroscopic probe, which allows scanning of structures with a relatively large scanning area at the level of 71 m x 86 m 

with the frame rate 10 fps or 110 m x 110 m with the frame rate 5 fps depending on the driving electric signal - voltage and 

frequencies delivered to 2-axis electrothermal actuator [1]. The endomicroscopic probe enables of scanning samples with a high 

axial resolution at the level of 5 m and transverse resolution 14 m [1,3]. The integration of the MOEMS Mirau micro-

interferometer with a MEMS two-axis electrothermal actuator, and analyzing the scanning trajectory with Lissajous curves 

allows for precise and fast 2D as well as 3D imaging of the examined structures by SS-OCT techniques. The presented MOEMS 

endomicroscopy probe with its small geometric size (4.8 mm x 4.8 mm x 22 mm) and operating parameters such as: axial and 

lateral resolution, scanning speed and scanning area is an attractive solution for applications in medical endomicroscopic devices 

for 2D and 3D imaging of human upper digestive tract using the SS-OCT technique [1,2,3]. 
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