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Xeropreservation (Drying without Freezing) as the Viable Alternative to Lyophilization (Freeze-Drying)
Igor l Katkov, PhD; Prof. Celltronix, USA & Belgorod National Research University “Bel-SU”, Russia 

Abstract
Biostabilization (a.k.a. biopreservation) is a process that leads to cessation of the basic chemical and biological reactions so the biosamples can be pooled and stored (biobanked) for long time. There are 5 basics ways of achieving long-term storage, which ALL essentially lead to vitrification of cells. Three of them, namely slow freezing, equilibrium and kinetic vitrification are cryogenic, i.e., they require cryogenic (far below above 0°C) stable storage of the biosamples. The other two: freeze-drying (lyophilization, LPh, and vacuum/air flow drying at temperatures above 0°C (xeropreservation, XP), don not require cryogenic storage if sufficiently high amount of water has been removed.

In this presentation, we compare lyophilization vs. xeropreservation and show that XP is far more advantageous both from its far lesser damage, especially for cry sensitive items like mammalian cells, and from the practical point of view of its scalability and ability to STABLY store at substantially higher than 0°C temperatures, which is beneficial for many applications.
We will also present the glass transition temperature (Tg) diagram and show that the Tg of the sample can NOT be higher than the highest temperature of drying in the cycle to the contrary to very often reported otherwise. The sources of the error in the estimation Tg will be discussed.
In regards to the scalability of XP, the three major approaches, namely drying in a thin layer, spraying and foaming will be compared. We will then show the advantages of foaming over the other two.
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