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More particularly, the use of the compositions of the disclosure ensures a better survival and hatching
rate than known cryopreservation solutions.

This liquid composition allows efficient, biologically safe and reproducible cryopreservation (e.g.
vitrification) of various types of biological material, encompassing - but not limited to - stem cells,
embryos and gametes, by various types of cryopreservation procedures (e.g. slow freezing, one-step
vitrification, multi-step vitrification).

Accordingly, there is provided a liquid composition for cryopreservation of a biological material
comprising a polar aprotic solvent, a monohydric or polyhydric alcohol and a polyvinyl alcohol. The
composition may comprise:

- a polar aprotic solvent selected from dimethylsulfoxide (DMSO) and dimethylformamide (DMF)

- a monohydric or polyhydric alcohol selected from ethylene glycol, propylene glycol, glycerol,
erythritol, sorbitol, mannitol, xylitol, volemitol, methanol, ethanol, isopropanol, butanol and pentanol;

- an unbranched polysaccharide selected from the group consisting of sucrose, trehalose, lactulose,
melibiose, lactobionate, raffinose and cellulose, preferably sucrose;

- a branched polysaccharide selected from the group consisting of dextran, pectin, ficoll and starch,
preferably dextran; and

- polyvinyl alcohol.

A first aspect provides a liquid composition for cryopreservation of a biological material comprising

- a polar aprotic solvent selected from dimethylsulfoxide (DMSO) and dimethylformamide (DMF),

- a monohydric or polyhydric alcohol selected from ethylene glycol, propylene glycol, glycerol,
erythritol, sorbitol, mannitol, xylitol, volemitol, methanol, ethanol, isopropanol, butanol and pentanol;

- an unbranched polysaccharide selected from the group consisting of sucrose, trehalose, lactulose,
melibiose, lactobionate, raffinose and cellulose, preferably sucrose;

- dextran; and

- polyvinyl alcohol.

In particular examples, the liquid composition for cryopreservation of a biological material comprises
DMSO, ethylene glycol, sucrose, dextran and polyvinyl alcohol.

In particular examples, the liquid composition for cryopreservation of a biological material comprises
substantially equal amounts of DMSO and ethylene glycol and a concentration of sucrose which is at
least 8 times that of dextran.

In particular examples, the liquid composition for cryopreservation of a biological material comprises:

- at least 0.8% (v/v) of a polar aprotic solvent;

- at least 0.8% (v/v) of a monohydric or polyhydric alcohol;

- at least 0.5% (w/v) of unbranched polysaccharide;

- at least 0.037% (w/v) of a branched polysaccharide;
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- at least 0.015 % (w/v) polyvinyl alcohol; and
- up to 100 % (v/v) of a diluent, preferably with pH 7.2-7.4.
In a preferred example, the liquid composition for cryopreservation of a biological material comprises:
- at least 0.8% (v/v) of a polar aprotic solvent;
5  -atleast 0.8% (v/v) of a monohydric or polyhydric alcohol;
- at least 0.5% (w/v) of unbranched polysaccharide;
- at least 0.037% (w/v) of dextran;
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- at least 0.015 % (w/v) polyvinyl alcohol; and

- up to 100 % (v/v) of a diluent, preferably with pH 7.2-7.4.

In particular examples, the liquid composition for cryopreservation of a biological material comprises:

- 13.0-23.0% (v/v), preferably 17.7% (v/v) of a polar aprotic solvent;

- 13.0-23.0% (v/v), preferably 17.7% (v/v), of a monohydric or polyhydric alcohol;

- 9.0-31.0 % (w/v), preferably 22.7% (wi/v), of an unbranched polysaccharide;

- 0.60-22.0% (w/v), preferably 2.64% (w/v), of a branched polysaccharide;

- 0.30-4.0% (wi/v), preferably 0.88% (w/v), polyvinyl alcohol; and/or

- up to 100 % (v/v) of a diluent, preferably with pH 7.2-7.4;

or a dilution of said liquid composition in said diluent.

In a preferred example, the liquid composition for cryopreservation of a biological material comprises:
- 13.0-23.0% (v/v), preferably 17.7% (v/v) of a polar aprotic solvent;

- 13.0-23.0% (v/v), preferably 17.7% (v/v), of a monohydric or polyhydric alcohol;

- 9.0-31.0 % (w/v), preferably 22.7% (wi/v), of an unbranched polysaccharide;

- 0.60-22.0% (w/v), preferably 2.64% (w/v), of dextran;

- 0.30-4.0% (wi/v), preferably 0.88% (w/v), polyvinyl alcohol; and/or

- up to 100 % (v/v) of a diluent, preferably with pH 7.2-7.4;

or a dilution of said liquid composition in said diluent.

In particular examples, the liquid composition for cryopreservation of a biological material comprises
at least 15% (v/v) of a polar aprotic solvent, at least 15% (v/v) of a monohydric or polyhydric alcohol,
at least 15% (w/v) of an unbranched polysaccharide, at least 2% (w/v) of a branched polysaccharide and
about 0.9% (w/v) polyvinyl alcohol.

In a preferred example, the liquid composition for cryopreservation of a biological material comprises
at least 15% (v/v) of a polar aprotic solvent, at least 15% (v/v) of a monohydric or polyhydric alcohol,
at least 15% (w/v) of an unbranched polysaccharide, at least 2% (w/v) of dextran and about 0.9% (w/v)
polyvinyl alcohol.

In particular examples, said diluent is a balanced salt solution, preferably phosphate buffered saline
(PBS).

In particular examples, dextran comprises one or more of Dextran 1, Dextran 40 and Dextran 70.

In particular examples, the liquid composition for cryopreservation of a biological material comprises:

- 17.7% (v/v) DMSO,

- 17.7% (v/v) ethylene glycol,

- 22.7% (wl/v) sucrose,
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- 0.88% (w/v) dextran 1 (D1)

- 0.88% (w/v) dextran 40 (D40)

- 0.88% (wi/v) dextran 70 (D70); and

- 0.88% (wi/v) polyvinyl alcohol.

In particular examples, the liquid composition does not comprise proteins, polypeptides or peptides.
There is provided the use of the liquid composition as taught herein for cryopreservation of a biological
material. A further aspect provides use of the liquid composition as taught herein for cryopreservation
of a biological material, wherein the freezing is preferably performed by a freezing procedure, a multi-
step vitrification procedure or a one-step vitrification procedure.

In particular examples, the cryopreservation of the biological material is performed by a freezing
procedure, a multi-step vitrification procedure or a one-step vitrification procedure.

A further aspect provides a method for preserving a biological material comprising the steps of

- providing a biological material;

- contacting the biological material with the liquid composition as taught herein;

- cooling and/or heating the biological material in the liquid composition as taught herein. In particular
examples, the method further comprises contacting the biological material with at least one dilution of
the liquid composition as taught herein, before contacting the biological material with said composition.
In particular examples, said cooling comprises freezing the biological material or vitrification of the
biological material.

In particular examples, said method comprises one-step or multi-step vitrification of the biological
material.

In particular examples, the biological material is selected from the group of stem cells, gametes and
embryos.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 represents the viability and confluency of the Mesenchymal stem cells isolated from equine
cadaver (EC-MSCs) after one-step vitrification using the liquid composition (also referred to herein as
cryopreservation solution (CDCYS)) as taught herein. A: Cell Viability of EC-MSCs 24h post warming
(vitrified samples: mean = 87.9 %) or post passaging (non-vitrified samples: mean 94.5 %) determined
by trypan blue exclusion assay. Data represent mean + standard deviation (SD) of 15 and 20 samples
(non-vitrified and vitrified, respectively) from 5 independent experiments. (Mann-Whitney test: P <
0.001); B to F: Comparison of EC-MSCs confluency, reflecting the number of viable cells as well as
their capability to proliferate, between vitrified and non-vitrified samples in 5 independent experiments.

Data points represent mean £ SD; the number of samples in each group is indicated between brackets.



