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Mature oocyte cryopreservation:
a guideline

The Practice Committees of the American Soaety for Reproductive Medicine and the Society for Assisted
Reproductive Technology

Society for Reproductive Medicine and Society for Assisted Reproductive Technology, Birmingham, Alabama

There is good evidence that fertilization and pregnancy rates are similar to IVF/ICSI with fresh oocytes when vitrified/warmed oocytes
are used as part of IVF/ICSI for young women. Although data are limited, no increase in chromosomal abnormalities, birth defects, and
developmental deficits has been reported in the offspring born from cryopreserved oocytes when compared to pregnancies from con-
ventional IVF{ICSI and the general population. Evidence indicates that cocyte vitrification andwnmngsbuuldnuluugﬂ'he considered
experimental. This document replaces the document last published in 2008 titled, *Ovarian Tis- - =

sue and Oocyte Cryopreservation,” Fertil Steril 2008:90:5241-6. (Fertil Steril® 2013:99:37-43,
©2013 by American Society for Reproductive Medicine. )
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This document reflects emerging clinical and scientific advances as of the date isswed and is subject to change. The information should
not be construed as dictating an exclusive course of treatiment or procedure to be followed.

Oocyte Cryopreservation

ABSTRACT: In 2013, the American Society for Reproductive Medicine and the Society for Assisted Repro-
ductive Technology published a joint document, Mature Oocyte Cryopresenvation: A Guideline, which addresses
advances in technigues to freeze human eggs that have resulted in significant recent improvements in pregnancy
success. Based on the current state of evidence, modern procedures to cryopreserve oocytes should no longer be
considered experimental. The American College of Obstetricians and Gynecologists’ Committee on Gynecologic
Practice endorses the joint document and encourages its use by Fellows. There are not yet sufficient daia to
recommend oocyte cryopreservation for the sole purpose of circumventing reproductive aging In healthy women.




Oosit kalitesi ve maturasyonunun etkisi

IVM sonrasi elde edilmis MIl oositlerin vitrifikasyonu sonrasi %25 oraninda
Devam etme orani gozlenmistir (Chian et al.,2009).

Euploid MII oositlerden gelisim ve devam etme orani (%96) , blastosist gelisim
Orani (%65) gozlenmistir (Sher et al., 2008)



Mil Oocyte Cryopreservation : ASRM Guideline

TABLE 1

Summary of randomized controlled trials comparing fresh versus vitrified oocytes.

Cobo 2008 (24) Cobo 2010 (26) Rienzi 2010 (25)
Fatient population Oocyte donors Oocyte donors Infertile patients <43 years
of age requiring ICSI
with >6 mature oocytes
No. patients 30 vitrification 295 vitrification 40 vitrification
30 fresh 288 fresh 40 fresh
Mean age at retrieval 26 26 35
MNo. oocytes 231 vitrification 3286 vitrification 124 vitrification
219 fresh 3185 fresh 120 fresh
No. oocytes per retnieval 182 11 13
Survival 96.9% 92.5% 96.8%
Fertilization rate 76.3 vitrification 74% vitrification ~ 79.2% vitrification
82.2 fresh 73% fresh 83.3% fresh
No. transferred vitrification 3.8 vitrification 1.7 vitrification 2.3 vitritication
vs. fresh 3.9 fresh 1.7 fresh 2.5 fresh
Day of transfer 3 3 2
Implantation rate 40.8% witrification 39.9% witrification  20.4% vitrification

100% fresh 40.9% fresh 21.7% fresh

CPRAransfer vitrification 60.8% (23 vitrification transfers) 55.4% vitrification 38.5% vitrification
vs. fresh 100% (1 fresh transfer) 55.6% fresh 43 5% fresh
CPR/oocyte thawed 6.19% 4.5% 12%

Note: All used vitrification with Cryotop, 15% EG + 15% DMSO + 0.5M sucrose. CPR = dinical pregnancy ate.
Practice Committee. Oogie ayopresenvation. Fertil Stenl 2012

Parmegiani 2011 (19)

Infertile patients <42 years
of age requiring ICSI with
>5 mature oocytes

31 vitrification

31 fresh

35

168 wvitrification

MNA fresh

NA,

89.9%

719 vitrification

72.6% fresh

2.5 vitrification

2.6 fresh

2=3
17.1% vitrification
NA fresh

35.5% vitrification
13.3% fresh
6.5%

ASRM F&S 2013



Clinical Application of Oocyte Vitrification:
Review & Meta-analysis

FIGURE 3

Odds ratio of fertilization rate. (A) Vitrification versus SF. (B) Vitrification versus fresh oocytes. Fixed effects-model.

A Vitrification vs. Slow freezing. Fixed effects model
.|

Vitrification  Slow Freezing hlds Ratio Odldls Ratio
Sty ot Sulvgroup Events  Total Ewvents  Total Weight IV, Fixed. 95% €1 I, Fixed, 95% CI
Cao 2009 182 268 46 76 41.0% 133[078,227)
Smith 2010 200 260 104 155 52.0% 153 (105 254)
Total (95% CI 528 230 1000%  1.50 [1.07.2.11]
Total everis 382 150
Heterogeneity, Chf =033, df= 1, 1*=0% b y ' ; {
- s om o om 1 10 100
Testfor overall effect 2=2.36 Favours slow freezing  Favours vilrification

B Vitrification vs. Fresh oocytes. Fixed effects model
|

Vitrification Fresh s Ratio Oulids Ratio
Stuidy o1 Sulgroup  Events  Total Ewents Total Weight V. Fixed, 95% C1 M, Fixed, 95% CI
Ciobo 2008 17 214 180 219 5.5%  0.70(0.44,1.11) *-i
Cobo 2010 2256 3033 2334 3185 81.8% 1.05(0.94,1.18]
Rienzi 2010 95 120 100 120 2.8% (.76 (0,40, 1.46) B
Total (95% Cl} 3383 3524 100.0%  1.02[0.91, 1.13] L
Total evenls 2622 2614
Heterogenekty: Chit= 3.60, df= 2, 17 = 44% :u P u:i F 1:1:1 1|3l:|:
Test for overall effect: 7= 0.33 Favours experimental Favours control

Cobo. Meta-analysis of the use of oocyte vitrification. Fertil Steril 201 1.

Cobo &Diaz F&S 2011



Clinical application of oocyte vitrification: a systematic review and meta-analysis
of randomized controlled trials.
Cobo A', Diaz C.

INTERVENTION(S):

Vitrification of human oocytes vs. slow freezing or fresh oocytes.

MAIN OUTCOME MEASURE(S):

Ongoing pregnancy rate; secondary outcomes were clinical pregnancy rate, implantation
rate, embryo development, fertilization rate, and oocyte survival.

RESULT(S):

Five eligible studies were finally included. They involved 4,282 vitrified oocytes, 3,524
fresh oocytes, and 361 slow-frozen oocytes between 2005 and 2009. The rates of
ongoing pregnancy, top-quality embryo, embryo cleavage, and fertilization did not differ
between the vitrification and the fresh oocyte groups. The oocyte survival rate was
higher in vitrified vs. slow-frozen oocytes (odds ratio [OR] 2.46, 95% confidence interval
[Cl] 1.82-3.32), although heterogeneity between studies was observed. The fertilization
rate was higher in vitrified vs. slow-frozen oocytes (OR 1.50, 95% CI 1.07-2.11).
Vitrification also resulted in a higher rate top-quality embryo (22.4% vs. 8.0%, OR 3.32,
95% CI 1.37-8.02) and embryo cleavage rate (day 2: 64.6% vs. 47.7%, OR 2.00, 95% Cl
1.33-3.00; day 3: 53.0% vs. 33.3%, OR 2.25, 95% CI 1.32-3.85) as compared with slow
freezing.

CONCLUSION(S):

Vitrification is an efficient method to preserve oocytes, although more large controlled
clinical trials are needed to strengthen this conclusion.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Cobo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21718983
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cobo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21718983
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cobo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21718983
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diaz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21718983
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Kuleshova ve Lopata
2002, Fertility&Sterility



Kontrollu Dondurma ve/veya vitrifikasyon

TasLE 1: Results from different oocyte cryopreservation protocols: slow freezing (high-sucrose concentration) and vitrification.

Vitrification Slow freezing : N— : i Egg donation
(VIT) (SF) Survival Fertilization Pregnancy  Miscarriage program
Chen et al., 2005 [44] — Yes 75% (119) 67% (80) 33% (7) 0% Partially
Li et al., 2005 [45] — Yes 90% (73/81)  82% (60/73)  47% (7/15)  28% (2/7) Partially
Kuwayama et al., 2005 [46] Yes — 91% (58/64) 81% (52/64) 41% (12/29)  17% (2/12) No
;% : 43,4% 51,6%
Borini et al., 2006 [47] — Yes (306/705) (158/306) 19,2% (14/73) 28,6% (4/14) No
Barritt et al., 2007 [48] - Yes 86,1% (68/79) 89,7% (61/68)  75% (3/4) NS Yes
Lucena et al., 2006 [49] Yes — 06,7% (143) 87,2% (105) 56,5% (13) NS Yes
— 99,4% 92,9%
Antinori et al., 2007 [50] Yes — (328/330) (305/328) 32,5% (39/120) 20,5% (8/39) No
96,9% 76,3%
Cobo et al., 2008 [51] Yes = i d i (171220 65:2%(15/23)  20% (3/15) Yes
Parmegiani et al., 2008 [52] — Yes (3258,;3;?] 80% (227/328) 199 (16/83) 31,2% (5/16) No
Cao et al., 2009 [42
[42] SF 61% SF 61,3% 3 55 i
Yo You (75/123) (46/75)
VIT 91,8% VIT 67,9%
(268/292) (182/268) a . No
Smith et al., 2010 [53] SF 65% SE 67%
e i (155/238) (104/155) SF 13% (4/30) SF 25% (1/4) No
VIT 75% VIT 77% VIT 38% VIT 18% No
(260/349) (200/260) (18/48) (4/18)
Rienzi et al., 2010 [54] Yes = 97% (120/124) 79,2% (95/120) 30,8% (15/39)  20% (3/15) No
Cobo et al., 2010 [55] Yes — 92,5% (3039) 73,3% (NS) 55,4% (148) NS Yes

NS = Data not reported.
ND = Data not calculated, not a study endpoint.

Revelli et al., Obst. &Gyn. Int 2012



Impact of oocyte cryopreservation on embryo
development

M. Cristinag Magli. M.Sc., Michela Lappi, B.Sc., Anna P. Ferrarewi, M D., Alessandra Capori, B.Sc..
Alessandra Ruberi, B.Sc., and Laca Gianaroli, M.

Roproductive Medicine Unit, Socicta Haliana Studi Medicina della Riproduesione . Bologna, Taly

. " Fertilization and development in fresh and f les aceording to maternal age.
Top-quality embryo development after culturetoday | cen L Ty P BE S HathnORe e e tiing 1o age

2, day 3, day 4, and day 5. Values with same <35y =36y
i Fresh cycles  Frozencycles  Freshcycles  Frozen cycles
LIRS
il No. cycles 117 120 17 136
01 Age (mean = S0} (y) N9 L48 3.7 £ 44 85248 385142
E 4 No, insemnaled oocytes 351 03 391 e
2l arwdoris | | No. fertiized oocytes (%) 287 (82" 219 (72 2ME5F 281 [
E 15 No. zygetes with the configurations 184 (57" 101 (48 190 (4’ 124 (54)°
2 1047 Ala, A2o, Ald, and Al (%)
5 4 No. embryos (%) 258 {30} 189 (86 275 (92) 207 (30)
o Day 2 ~top-quality embryos (%) 91 (35)" (7 106 (20 41 20/
N e O T Day 3—top-quality embryos (%) 58/255(23°  10M02(10F 57240024 587 )
Wi SN W b 30 Day 4 ~top-quality embryos (%) 431128 (34) 41625 M7 (38) 18 (13
- Day 5—top-guality embryos (%) 22/78(28) aps 257732 072
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slow cooling

Table 1. Cinmilative pregnancy owtcome from transfers with fresh and frozén-

thawed embrvos,

Evidence-based clinical outcome of oocyte

[ Since 1992, Dr Borini has been Clinical Director of the Assisted Reproduction Centre
Gy ‘“Tecnobios Procreazione', Bologna, Italy, and of a number of associated IVF clinics. After
graduating in Medicine and Surgery at the University of Bologna, Bologna, Italy, in 1986,
he completed his residency in Obstetrics and Gynaecology at the University of Bolegna in
1991. He then attended the University of California Irvine, lrvine, California, as Research
Fellow from October 1983 to May 1931. His research areas are embryo implantation, oocyte
freezing and multiple induction of ovulation. Dr Borini has published more than 160 research
papers and acts as Chairman of CECOS ITALY.

Table 2. Pregnancy outcome vsing frozen—thawed cocvies,

—— -49 No. paticuts with at lcast one thawme cyvcle 510
No. of wransfers with fresh or frozen—thawed embryos 702 }:G‘ ﬁi thawing cycles 660
No. of embryos ansferred (mean = 5D) 1679 (2.2 = 0.9) No. of oocytes
No. of pregnancies 267 Frozen 5448
Pregnaney rate (%) per embryo iransfer 38.0 (267/702) Thawed 3238
Pecgaancy alc (%) per paicat 35.6 fff;';fg‘ Survived (%) 2005 (68.1)
]"n-'IIl]H]!:b: ]:-l;ﬂgl'lnﬂm.}' tate (%) 3 l.' .l (B3F267T) I"rIiCl'ﬂiﬂjEEFCd 1815
Gestational sacs 366 Tar | s 1381 (761
hmplamtanon rare (%) 21.8 (366/1679) T NG cate { ) : 28 L }
A 37 No. of embryos cleaved (%) 1268 (31.8)
Abortion rate (%) 13.9 No. of embryos transferred (%) 1268 (100)
| Ne. of transfers S
i " or | No. of pregnancics 88
Table 3. Conuilatnve preznancy rate dertved from fresh and frozen 3 Pl = 3
thaweil cocyies Gestational sacs 1G3
Implantation 1ate (%) 8.1
No. of paticnts 749 Pregnancy rate () per panent 17.2 (88/510)
No. of pregnancies 355 Prognaney rate (%) per ransfer 149 (88/5%0)
No. of gestational sacs 458 -"ﬂ:l-c: iy ) 19 |
Cinnlative pregnaney rate (9) per transfer 47 4 [355/749) - I'LTL'.}GE \n " 2
Cumularive smplantation rate (5 15.5 (458/2947) Abortion rate (%) L6
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, ’_) Survival rate
-

Table 11l Primary and se:undarf outcomes measures: fertilization, pronuclear morphology, embryo development and
embryoc morphology of fresh and vitrified sibling cocytes

96.7%

%

'Qhﬂu (2PN} er sibl i
- ertiliztion ) per sibling cocyte

Fertilzaton {2PM) perinected cocyte
. Marmal 2PN memphology

IPM oocytes
—— | P
: ::’h\". Degenerated oocytes post-ICEl

1 3 ) | Day ¥ embryo development
""-r.‘_"_,- / Excellent quality embryos

i

i 8"‘ Fair/poor quality embryos

e

Good quality embryos

Fresh ICSI

100/ 120 (83.3)°
100/ 120 (833)°
96/ 100 (3601
3120 25°
/120 (083"
/120 (083"
|00/ Eo0 {100y
S1/100 (32.0)°
38/ 100 3807
10/100 (10.07°

Yitrified Warmed

IC5I (%)

95/124 (7.6
95/120 (792"
B6/95 (F05
6/120 (5.0°
2120 68"
4/120 (334
53/95 (97.9F
43/95 (51.6)°
41795 (3.2
3/95(3.16°

Akbsolute difference

(%) (95% CI)

-6.73 [~ 6.6 10 339)
-4.17 = 40t 57)
547 [— [2440°1.84
25 [~28T w0 82T
B3 (-3095()
25! [= 175w 74T)
=24 (=T34a]:3)
=043 (- 14210 13.3}
306 (-B4% w [8.6)
6.84 (= 4.6 to 0L42)

OR (95% CI)

0.65 (033 1o 1.29)
0.76 [0.37 o 1.53)
(.37 [0.08 1o ].49)
205 (042 8o 12.9)
200 .00 1199
4,08 (039 o 202.5)
0.0 (0.00 10 023)
(.98 (0,53 w [.79)
1.4 (067 102.28)
0,29 (005w 1.19)

P

020
0.50
0.06
0.50

0.37
024
0.90
047
0.10

e

* *Percentages expressed per warmed tocyte.
"Percentapes, sxprassed per itseminated cocyte

YPercencages, expressed per deaved cocyte.

Percentages, expressed per 2P fernlized oocpe.

Rienzi et al., Human Reproduction 2010




Table |1 Clinical outcomes of fresh, and warming cycles according to female ape.

Fresh cycles: elinical euteomes
Mool cycles
Mo of ET
Chnical pregrancy e per ople
Clirieal pregrancy mie per BT
Implancation reLe
Abortion rate
Crpoing pregrancy rate per Fesh cyde
Oingaing implantation rate

Winmed oyces: dinical outoomes
Mo, of epeles
Mo of ET
Clinical pregrancy rte per cycle
Clinical pregrancy rate per ET
ImElancation race
Abortion raLe
Ongeing pregnancy rte par wamed crele
Oingpchig impantation rate

Overall

a2
172/182 (94.5)
TI/18L (43’
TIATL [44.8)°
101/435 (23,2
97 ULT
687182 (37 49"
507435 207)°

115

LI (76,50
IB/115 (30457
354011 (315"
43266 [16.1)°
6/35 (17.1)
197115 283)°
15/266 (13207

<14 years

72
§6/72 @1 5)
3272 (44.4)
3766 (48.5)
457153 (30.0)
/31 (9.4)
29/72 (40.3)
42/153 (17.4)

37
35417 (945)
17417 (45.9)
17715 (48.5)
2777 Q1.3
117 (5.9}

16427 (43.3)
19/77 (24.7)

35=37 years

<8

46/48 (95.8)
F2/48 (458)
22446 (47 8)
29/1 16 (250
221 (5.0)
20748 (41 79
26/1 16 QLA

30

29/30 (96.7)
7430 (13.3)
7729 (14.1)
/73 (10987
3T (118)
£/30 (133§
5473 (8.8)

41

4074 1 (BT 5)
18741 143 5)
18740 (45 D)
2017012 (18T
1B (16T
15741 (366)
184112 (16.1)

30
30¢30 (109)
7/30 (33.3)
730 (23.3)
975 (12.0)
T (145

£/30 (20.0)
8/75 (10.7)

38=40 years

4l =43 years

2
20721 {952}
5711 (38
5/20 (350
5/44 (9.2)
1/5 (00)
4711 (19.0)
4754 (7.4)

]

17/18 (94.4)
4/18 (222)
4718 (122)
5/41 (123)
174 (25.4)
3718 (16.6)
3741 (A3

heAatabp e 0K,

Eh.hmnnprwndu.ﬂ:nd:hﬁrrd pmhpﬁ‘nqumq!. ET, -:vl:r}umnsfnt_




Obstetric outcomes

Chian RC, Huang JY, Tan SL, Lucena E, Saa A, Rojas A,
Castellon LA, Garcia Amador MI, Montoya Sarmiento JE.

Obstetric and perinatal outcome in 200 infants conceived from
vitrified oocytes. Reprod Biomed online 2008

Noyes N, Porcu E, Borini A.

Over 900 oocyte cryopreservation babies born with no apparent
increase in congenital anomalies. Reprod Biomed online 2009
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Tubulin depolimerizasyonunun kaybolmasi sonucu kromozomlarin ayrilma
hatalari (repolimerizasyon anomalisi). Sonuc: Anoploidi artis

Sitoplazma yapisi, organeller ve molekiler hareketlerde meydana gelen
degisiklikler. Sonug¢: Mayoz, fertilizasyon ve polarizasyon anomalisi
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Oosit fizyolojisi ve molekiler
Gostergelerin Analizi

60-65% 35-40% 75-80%

Survival rates of human

oocytes frozen with the
same slow freezing

protocol

Lassalle et al., 1985

Aguaporin-9, a protein channel that
can transport water and other
solutes through the plasmalemma is
expressed in rat GV-stage but not
mature oocytes (Ford et al., 2000)

r ‘-\
- -

Permeability

Aquaporin-9
: - expression

Osmotic response to glycerol of
mouse ococytes injected with

Relative voluma (%)

Aquaporin-3 cRNA

1 2 5 10
Time (min)

Edashige et al., 2003




Oosit Fizyolojisinin ve molekiiler
gostergelerin analizi

C6 release and
ZP hardening

membrane
permeablllty




No evidence of cortical
granule discharge in
cryopreserved oocytes

Gook et al., 1993

Frozen

Failed Fertilized

Non-frozen

“The immunostaining examination for
CG of the frozen-thawed ococytes did
not reveal evidence of the premature

release of CG.”

Li et al., 2005

Ghetler et al., 2006
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Control Vitrified DMSO/E&
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Larman et al., 2006

n = greater than 60 cocytes per treatment with 3 replicates




Oosit fizyolojisi ve molekiler
Gostergelerin Analizi
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Aneuploidy ve Polar Body Tutulmasi

Early reports on failure of PBII extrusion and
increase of aneuploidy in thawed mouse oocytes

Glenister et al, 1987; Carroll et al., 1989

No. of Oocytes (%)
Frozen Scored %o Aneuploidy %o Retention PB

+ 352 6.4 2.6
- 218 8.0 4.4

No increase in the rates of aneuploidy/digyny in
parthenogenetically activated mouse oocytes after
cryopreservation with DMSO/slow freezing

ham, 1995

Bos-Mikich and Whittin



Oosit fizyolojisi ve molekiler
Gostergelerin Analizi
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Meiotic spindle analysis during

slow freezing

Rienzi et al., 2004




Meiotic spindle analysis during
slow freezing

1.5 PrOH
sucrose 0.1mol/I |




Meiotic spindle analysis during

slow freezing

1.5 PrOH
sucrose 0.3 mol/I|

Detectable meiotic spindle (%)

0 3

|0 Absent @ Weak W High |




Meiotic spindle analysis during

vitrification

Praavitrification Post-vitrification

Normal spindle reformasyonu Vvitrifikasyon sonrasi 379 de ¢cok daha hizli
gerceklesmektedir.




Meiotic spindle analysis during

vitrification

Meiotic Spindle view and vitrification
HUMAN OOCYTES
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Osmotic toxicity

Coticchio et al., 2004

VITRIFICATION

4 & 10 130 0 3 30 430 480 =0
Teoms (zecz)

SLOW FREEZING




Osmotic toxicity

OOCYTE OSMOTIC TOLERENCE AND OOLEMMA
PERMEABILITY

Temperature of exposure influence shrinking (swelling)
patterns

- Oocyte shrinkage tolerance is about 30% of their initial
volume

- At 22°C, EG has a lower permeability coefficient relative to
DMSO and PG

- The membrane is more selective for EG and DMSO than for
PG (mean reflection coefficient Sigma lower for PG)

- Permeability coefficients of individual oocytes varied
substantially (inherent biological variability)

Van den Abbeel et al., 2007
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Oocyte metabolism post-
cryopreservation
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Freezing within 2 h from oocyte retrieval increases
the efficiency of human oocyte cryvopreservation when

using a slow freezing /rapid thawing protocol with high
sucrose concentration

L. Parmegiani™?, G.E. Cognigni', S. Bernardi', W. Ciampaglia’, F. Infante', P. Pocognoli',
C. Tabarelli de Fatis', E. Troilo' and M. Filicori’?
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Vitrification

_ Equiliblration solution Vitrification solution

Kuleshowa 10% EG, 40 s; 20% EG, 30 s 40% EG + 0,6 mol/L sucrose, 60 s
Yoon 1.5 mol/L Eg, 2.5 min 5.5 mol/ L GE + 1.0 mol/L sucrose, 20 s
Katayama 15% EG + 15% DMSO + 0.5mol/| sucrose
Kyono 7.5% EG + 7.5% DMSO, 5-20 min  15% EG + 15% DMSO + 0.5mol/I sucrose
45-60 s
Kuwayama 7.5% EG + 7.5% DMSO, 5-20 min  15% EG + 15% DMSO + 0.5mol/| sucrose
45-60 s
Chian 7.5% EG + PROH, 5 min 15% EG + PROH+ 0.5mol/l sucrose 45-60 s
Mukaida 0.625, 1.25, 2.5, 5 and 10% 20% EG + 20% DMSO + 1% Ficoll +
(EG+DMSO0), every 2-3 min 0.65 mol/L sucrose, 30s 15%EG +
15% DMSO

Sun 7.5% EG + 7.5% DMSO, 3 min DMSO + 0.5 mol/L sucrose, 30s



Thawing

_ Thawing Protocol Culture Medium

Kuleshova 0.4 mol/L sucrose, 2-3 min; 0.25 mol/L sucrose, IVF 50
2-3 min; 0.125 mol/L sucrose 3-6 min
Yoon 1.0, 0.5, 0.25, 0.125 and P-1 medium
0 mol /L sucrose every 2-3 min

Katayama
Kyono 1.0 mol/L sucrose, 1 min; 0.5 mol/L sucrose, Universal IVF medium

3 min; 0 mol/L sucrose 5 min (Medicult, Denmark)
Kuwayama 1.0 mol/L sucrose, 1 min; 0.5 mol/L sucrose, Modified TCM199

3 min; 0 mol/L sucrose 5 min
Chian 1.0 mol/L sucrose, 5 min; 0.5 mol/L sucrose,

3 min; 0,25 mol/L sucrose,
3 min, 0 mol/L sucrose

Muaida 1.0, 0.75, 0.5, 0.25 and 0.125 mol/L sucrose

Sun Every 2-3 min 1.0, 0.5 and 0 mol/L sucrose



Vitrification
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Oosit Guvenligi

Oocyte cryopreservation poses certainly specific problems:

- The oolemma and not the size of MII oocyte is the key to
explain the low survival rates obtained with slow freezing.

- Release of cortical granules (controversial)

- Chemical toxicity from cryoprotectants (type specific)
- Osmotic toxicity

- Meiotic spindle depolymerization (slow freezing)

- Oocyte hysmlo alteration (metabolism and protein
proflle? espema y true for slow freezing




Oosit Guvenligi

Sodyum tiiketen besiyeri: iImmatiir oosit dondurulmasinda
sodyum yerine Choline kullaniimasi




boyleliKie ooplasmada buz Kristallerinin olusumu engelienir.

Vitrifikasyon sonrasi yuksek canlilik, devam etme orani, fertilizasyon, klivaj,
blastosist orani Ve normal kromozomal yapilar elde edilmistir.

Daha yuksek devam eden gebelik ve canli dogum oranlari gozlenmistir.



SONUC

sonuclar icin calismalar surdurulmektedir
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