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Clinical Study on the Successful Pregnancy and Delivery after Transfer of
Human Blastocysts Cryopreserved by Vitrification
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Objective: This study was performed to evaluate whether vitrification method could be used for
the cryopreservation of human blastocysts derived from IVF program.

Methods: Surplus embryos were obtained from consented IVF patients. Controlled ovarian
hyperstimulation was done with midluteal GnRH agonist, gonadotropin and hCG. After oocyte
retrieval and insemination, fresh embryo transfer was done at 4~8 cell stage. The surplus embryos
after ET were cultured in blastocyst medium up to 6 days after oocyte retrieval. Obtained blastocysts
were cryopreserved with our vitrification method. Blastocysts were exposed to 1.5 M ethylene
glycol (EG) in phosphate buffered saline (PBS) for 2.5 minutes, followed by 5.5 M EG plus 1 M
sucrose for 20 seconds. Then 1 to 3 blastocysts were mounted on electron microscope (EM) grid
and the grid was plunged into liquid nitrogen for storage. For thawing, blastocyst-containing EM
grids were sequentially transferred in 1.0 M, 0.5 M, 0.25 M, 0.125 M and 0 M sucrose solution at
the intervals of 2.5 minutes. And blastocysts were cultured for about 6 hours and only re-expanded
blastocysts were transferred to uterus of the patients on 4 to 5 days after ovulation in natural cycle
or on 18 to 19 day of artificial cycle.

Results: From Oct. 1998 to Jul. 1999, 34 patients were agreed to participate in this study. The
mean age and duration of infertility of the patients were 31.6 years and 4.1 years, respectively.
Among 34 cycles. replacements could be done in 20 cycles (58.8%). A total 93 blastocysts were
thawed and 48 (51.6%) of them survived. Thirty-eight blastocysts, mean 1.9 embryos per patient,
were transferred, resulting in 5 clinical pregnancies which consisted of 1 triplet, 2 sets of twins
and 2 singleton pregnancies. The pregnancy rate per transfer was 25% and implantation rate
was 23.6%. Five patients delivered 7 healthy babies including 2 sets of twins at term.

Conclusion: Successful pregnancies and deliveries were established after transfer of vitrified
human blastocysts. Vitrification using ethylene glycol as cryoprotectant and electron microscope
grid is a rapid and simple method that can be effectively applied for the cryopreservation of human
blastocysts.
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4. Zujgtel A

Ful&E 1.5 M ethylene glycol (EG, Sigma Che-
mical Co.)o] Z¥¥ Dulbecco's phosphate buffered
saline (D-PBS, GIBCO BRL)®] ¢ $Ji= organ culture
dishol) 2.5%7F ¥ ¥ 55 M EGS} 1 M sucrose”}
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Figure 1-A. Photograph of the electron microscope
(EM) grid used to cryopreserve human blastocysts
and blastocysts on the EM grid before being cooled
in liquid nitrogen (X250).

Figure 1-B. Photograph of human blastocyst vitri-
fied and then warmed (X250).

1~371¢) Xu]2+S electron microscope copper grid
(EM grid; Gilder Co., West Chester, PA)l] &-2] pipette
< o83t SHFRIL (Figure 1-A) S 5F
Hilﬂ% EM grid ol =g @i"‘g filter paper
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-196°C A Ao AA st BB }05‘:} A A
2o FAs] A7k BE AL 37T A Al
81, 5.5 M EGol AR S WRE 30% ol
el EM grid& )| é‘ioﬂ AX A
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10% fetal bovine serum©] ¥3-% D-PBS &)l 1 M,
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oA TujFE EM grid2HE Elsle] Zulge
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T3 $ Fugd oz AR Zujzhte 7]
o) Aol o] AEgich. AAu# F71E =
Ao e A LH kits 2595 o] 835d
g #elate miEd 4~59 Fo o] A En
T @Al r s dAbEe] TR} o]
estrogen (Progynova Schering AG)¥} progesterone
(Progesterone-in-oil) S T3} artificial cycle 18~19
Adsjo] £ul7] Agetel 01*‘8}914 ujd
2 10~11¥8 & % nCGE SAsY R, 45F
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Table 1. Result of transfer of vitrified-thawed human
blastocysts

No. of thawed cycles 34
Transfer cycles (%) 20 (58.8)
Thawed blastocysts 93
Survived blastocysts (%) 48 (51.6)
Transferred blastocysts 38
ET/cycle (mean+ SD) 1.9+0.9
Clinical pregnancy rate
Per thawing (%) 5734 (14.7)
Per transfer (%) 5/20(25.0)
Implantation rate (%) 9/38(23.6)

Aa M0 welr] g ol g Bato] 4
A A AlE I

19851 Cohen %72 A& ofef A Eujghe]
572 REAE glycerol FHABITAR o] &3 &
ntsdyoe] £2 ol gHo] gu. FHFAY
(vitrification)2 H9HEde] WSHE 23552
© % Rall#} Fahy (1985)°] 28 AF 4 TelA
e 4813 71 F Kasai 5= vitrification
of o) A B FAueA £ YEE
2 Bk gk A A TS FH3)t F
A BEZ 279 AEEE ATAHA I
Quinn §& 1 ©]-FE& dimethyl sulphoxide (DMSO),
propanediol 2 acetamide ¥2.2 o|folX F4 &
o] ZHuEog B 7 F Vander-
zwalmen 3} Mukida 5'2 4R EAZ EFS
(ethylene glycol, ficoll, sucrose) -&-4-& A3t 7
28 plastic strawol] loading 3} ATLFAHT
23t 54 T AT dE Rasieleut AR
Azt Ei#e Hed §2 F JAATS BE
ool A BaEo} UA] gt

el f83 48 e uilg e o
7t &5l e FARSAI FAlY st
o geA Uk’ B dAFoja 8-S loading
st AR ¥ EMgridE, 9@ 38 (chilling
injury)ell 3] %3k Drosophila 3T 23}
Fdo FAB &4& F 5 (dangerous
temperature zone)E =) WME &8 £alslo] g
B Hastspr] el ntEJeh'S7 2 & Martino
588 Aol f2i3t F40A EM grid7} straw
o vzl g8 ¥ $53 GAAEEE BYS Y
Foh B Aol AREE BM grids A7l 3.05
mm, $7 0037 mmE 21 §40] stawol Bl =}
$- 2o} strawol] vls] Holk 3w o)ite] W £

Table 2. Outcome of pregnancy

Patient No. of ET im;f:r; tgfion _ﬁ?;}gttg; ami?gg;;?;is Outcome of pregnancy
A 3 3 Negative 46XY, 46XY Term delivery  Twin
B 3 2 Negative 46XY, 46XY Term delivery ~ Twin
C 3 1 Negative Not done Term delivery  Single
D 2 1 Negative Not done Term delivery  Single
E 3 2t Negative Not done Term delivery  Single

*Selective abortion of one embryo at IUP 7 wks, Tone fetus: vanishing twin at TUP 10 wks
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