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Cryopreservation of Mesenchymal Stem Cells by Vitrification
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Abstract : Mesenchymal stem cells (MSC) are pluripotent cells that can be found in umbilical cord blood from new
borne babies as well as placenta, bone marrow, adipose tissue, amniotic fluid, muscle, et al. MSC are capable of
renewing themselves without differentiation in long-term culture, also can be differentiated into various tissues under
specific condition. Formulating a cryopreservation protocol for the MSC is required because these cells cannot survive
for long periods under in vitro culture conditions and a new formulation of harmless cryoprotectant is needed for
the direct injection of MSC into patients. The undifferentiated MSC were frozen with a vitrification solution of 40%
ethylene glycol, 20% Ficoll-70 and 0.3 M sucrose. The survival rate after thawing and their proliferation rate were
examined and compared with slow rate cooling methods using dimethylsulfoxide (DMSO). The vitrification method
showed high survival rate after thawing and proliferation capacity comparable to DMSO. It can be suggested that
ultra-rapid cooling method by vitrification is reliable methods for long term preservation of MSC and the vitrification
solution with ethylene glycol, Ficoll-70 and sucrose will be more beneficially used for direct transplantation of MSC

into patients than DMSO solution.
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Fig
derived from human umbilical cord blood. The UCB-derived
MSC colonies showed dominant growth of bipolar fibroblast-
like cells (A) and positive reaction of PAS staining (B). A: x 50,
B: x 100.
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Fig 2. Phase contrast photograph of frozen-thawed MSC stained
with Trypan blue (A) following vitrification and developed MSC
(B) in vitro culture for 7 days.

Table 1. Survival rate of mesenchymal stem cells following
cryopreservation with vitrification solution or DMSO (n = 5)

Mean number of live cells  gyrvival rate(%)

Groups

Before Freezing After thawing (Mean+SE)
DMSO 1x10° 0.87 x 10° 86.65 +3.00
Vitrification 1x10° 0.83 x 10° 83.24+0.80

*No significant difference(P < 0.05) was shown between two
freezing solutions
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Fig 3. Proliferation rate of mesenchymal stem cells following
cryopreservation with vitrification solution or DMSO. No sig-
nificant difference (P < 0.05) was shown between two freezing
solutions. Control: non-frozen MSC.
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