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Study on the Vitrification of Human Blastocysts: II. Effect of Vitrification
on the Implantation and the Pregnancy of Human Blastocysts
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Objective: This study was conducted to investigate the effect of vitrification on the implantation
and the pregnancy of human blastocysts.

Method: The transfer of the frozen-thawed blastocysts by the slow freezing or vitrification
was performed between January 1998 and July 1999. The zygotes derived from IVF were co-
cultured with cumulus cells in YS medium containing 20% hFF for 5 days. Two or three of the
best blastocysts produced on day 5 were transferred into the uterus, and then supernumerary
blastocysts were randomly divided into two groups. One was frozen by slow freezing and the
other was frozen by vitrification method. The slow freezing procedure was performed in two
steps (5% glycerol and 9% glycerol + 0.2 M sucrose for 10 min, respectively) using programmed
freezer (-2°C/min to -7°C, manual seeding at -7°C, -0.3°C/min to -38C and plunged into LN;).
The blastocysts frozen by slow freezing were thawed at 36°C then removed glycerol in 7 steps.
The vitrification procedure was performed in three steps (10% glycerol for 5 min, 10% glycerol +
20% ethylene glycol for 5 min, 25% glycerol + 25% ethylene glycol and directly LN, within 1 min).
The blastocysts frozen by vitrification were thawed at 20°C water then removed cryoprotectant in
3 steps. In each group, thawed blastocysts were cocultured with cumulus cells in YS medium
containing 20% hFF for 18h and transferred into the uterus. The implantation rate was evaluated
per transferred blastocysts and the pregnancy rate was cvaluated per transfers.

Results: The survival rate of vitrified group (74.5%) was higher than slow freezing group
(68.0%), but not significant. When 98 thawed blastocysts of vitrification were transferred in 40
cycles, 19 pregnancies (clinical pregnancy rate; 47.5%) were established. One miscarriage occurred
in the cighth week of pregnancy (ongoing pregnancy rate; 45.0%). 7 pregnancies were ongoing,
11 pregnancies went to term, and 16 healthy infants were born. The Implantation rate was 31.6%.
These results were higher than those obtained by the slow freezing (clinical pregnancy rate; 40.3%,
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ongoing pregnancy rate; 32.5% and implantation rate; 25.3%), but not significant.

Conclusion: Vitrification is a simple, quick and economical method when compared to slow
freezing. It will be chosen as a good method of human embryo freezing in IVF-ET programs.
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Figure 1a. Configuration of 0.25 ml straw loaded before slow-freezing. unit (mm); : sealing powder, :
9% glycerol + 0.2 M sucrose, : embryo colum, D air, : cotton plug.

CP&HS

Figure 1b. Configuration of 0.25 ml straw loaded before vitrification. unit (mm); : heat sealing &

sealing powder,

sucrose, [CPaHs]: cotton plug & heat sealing.
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Table 1. The survival rate and transfer number of the blastocysts frozen-thawed by slow freezing or vitrification

method
Blastocyst transfer

Fresh (control) Slow freezing Vitrification
No. of cycles 573 216 42
No. of transfer cycles 541 206 40
No. of 2PNs 5558 = =
No. of blastocysts 3266 790 141
No. (%) of survived embryos - 537 (68.0)° 105 (74.5)"
No. of transferred embryos 1298 487 98
Mean of transfer embryos 2.4 24 205

* not significant

B Clinical pregnancy rate
TS oo 8 Ongoing pregnancy rate |-
Implantation

Fresh

Slow freezing Vitrification

Figure 2. The pregnancy and implantation rates
of the blastocysts frozen-thawed by slow freezing
or vitrification method.
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Figure 3. Photographs of human blastocysts before freezing and after thawing (< 100). a: expanding blas-
tocysts before slow freezing, b: re-expanding blastocysts survived through slow freezing and thawing, c: ex-
panding blastocysts before vitrification, d: re-expanding blastocysts survived through vitrification and thawing.
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