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BioBank CryoPreservation
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Conventional

Cryopreservation
Slow Freezing_ Vitrification

Seeding of
External Ice
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Slow
Y Cooling Q Table 1
‘ e S ‘ Composition and properties of 15 model vitrification solutions
to-4C [ E {] Solution  Solution name? Total  Gram quantities peg qv* K*/Na™®
Q \ Q number Yawlv D F
Rapid <-10C ™

Cooling Q 1 D+PVP 47 6 0 10775 602 0.85+0.06

O < 70 2 D(2)FPy, + PVP 49 6 0 10718 328 3494022

3 D(1)FP, +PVP 6 0 1.0716 2.66 4.13+£015

4 D(.8)FP, + PVP 6 0 10749 249 4224021

U@ 60k Stemcels RBC 5 D(DAP,, + P n oo 6 10592 339 3512020

< 6 D(.8)APy, + PEG 0 10 0 6 10605 307  331+0.18

b Q 7 DR G 691 10 0 6 LOT03 367 207012

50 8 0 146 100 6 L0701 310 2894013

9 0 1594 10 0 6 10698 312 330+0.12

g s 10, 0 2100 1050 6 0 L0702 282  341+0.11

= 0 4400 0 6 0 L0770 211 3.06+0.08

2 z 0 0 36.00 6 0 L0303 347 296+0.13

g 304 0 0 2000 6 0 L0640 402 2341013

9] 0 2000 2000 6 0 1.0619 267 2924008

2 (DA 840 0 19.50 6 0 10572 336 3.05+0.16
W hese solutions vitrify upon cooling at about 10 °C/min at 100 MPa [I18]. The Cy of solution 6 was interpolated. For solution

3, the estimated) Cy was higher than the actual Cy by 1.5% w/v permeating cryoprotectants.
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* Isolated cells in suspension

Seeding of ice

Controlling cooling rate

No tissues

Osmotic and Mechanical Stress

Low recovery rates in some cell types




Our Technologies

Quartz Capillaries & Slush Equilibrium Vitrification

SLOW FREEZING VITRIFICATION

the cell type
* Cheap equipment

Disadvantages

» Long expositi concentration

* Expensive
equipment
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Source: Thermal performance of quartz capillaries for vitrification. Ramon Risco et al. Cryobiology 55

(2007) 222-229



Quartz Capillaries & Slush

Succesful Applications:

OOCYTES

(Risco, 2008)
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Equilibrium Vitrification
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MECHANISM OF CELL I
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LYCEROL, dimethyl sulphoxido (DM
other hydrophilic non-electrolytes,
many types from damage during freezin
and allow them to be stored for long peri
peraturest.

"Theories put forward to explain the pr
of theso compounds include provention ¢
crystal formation?, and roduction of the ¢
eloctrolytos at any temperature during
rocont results support the latter. Two ne
boen developed to prevent any rise in elo
tration during cooling to low temperatur
the functional recovery of an organiz
re-warming has been greatly improved.
basis of theso methods is as follows.

Fig. 14 shows a solid three-dimensiona
of tho three-component system DM
The letter  in Fig. 1B denotes a solu
0-154 M NaCl in a mixture of DMSO and 5
Its freczing-point is at b. Tt is clear tha
cooling (bed) ice only will separate out
temperatures aro roached. As jce eryst
concentrations of both the NaCl and th
liquid phase increase. For comparison,
the cooling of tho two-component system o
in water, and 4kl indicates the coolis
component system of DMSO (10 per cent

The curves in Fig. 2 show tho offocts
initial DMSO concentration on the NaCl «
difforent temperatures during freczing.
centration of NaCl is 0-154 M. The inch
as 5 por cont v/v DMSO greatly reduces t]
of NaCl at any temperature as ice separs
the concentration of DMSO not only low
point progressively, but also markedly redu
of salt ion as the

Controlled Freezer




Equilibrium Vitrification
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