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The application of cryogenic temperatures to biological tissues has a therapeutic and ablative effect and
underlies cryotherapy and cryosurgery. Cryoablation of tissues is currently used for minimally invasive
removal of neoplasms of various nosologies. Such a widespread use of cryoablation in clinical practice can
be explained by the advantages of this approach, namely, minimal invasiveness, relative painlessness,
hemostatic effect, short recovery period for patients, and immunostimulatory effect [1].

Cryoprobes serve as tools for implementing cryosurgery methods, which must meet a number of
requirements, such as biocompatibility and chemical inertness of the tip, the ability to provide a high rate
of tissue cooling, which ensures ablation, and the ability to achieve temperatures sufficient for tissue
ablation. Mostly cryoprobes are made of materials with high thermal conductivity at cryogenic
temperatures, usually metals such as copper, brass, stainless steel, etc. However, as a rule, existing metal
probes and tips are often disposable, as they do not withstand strong sterilization methods.

In addition, the process of criablation is associated with significant risks of damage to healthy tissues
surrounding the pathology with the possibility of incomplete cell death. In this regard, the process of tissue
cryoablation requires constant control of the volume of the ice ball during freezing of the area of interest to
prevent damage to healthy adjacent tissues [1-3].

To solve this problem, it is proposed to use optical diagnostic methods, in particular, diffuse reflection
spectroscopy and terahertz pulsed spectroscopy, since low temperatures lead to dielectric contrast in tissues
that are in different frozen and non-frozen states. To implement these methods, it is proposed to use
cryoprobes based on profiled sapphire crystals. Sapphire is an advantageous material for biomedical
applications [4-10] due to a combination of its properties: high hardness, mechanical strength,
biocompatibility, chemical inertness, thermal stability, high thermal conductivity at cryogenic
temperatures. In addition, it has a high optical transparency, which allows light to be delivered to tissues
through the sapphire glass.

In this work, we demonstrate the developed sapphire cryoprobe and experimentally confirm the possibility
of monitoring of the ice ball formation in tissues. In addition, we compare the performance of the most
commonly used metal probes with the sapphire one. The results reveal the benefits of sapphire for
cryosurgical applications.
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