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cryopreservation 

1. Methods used for cryopreservation of 

human embryos (pronclear to four cell embryos) 

in PROH 

Freezing 

- freezing solution 

1.5 M PROH + 0.1 M sucrose in PBS 

+ 20% human serum 

- Equilibration with 1.5 M PROH 15 min 

at room temperature, transfer to freezing solution 

- Load into ampules/straws ==>  

Programmed Freezer 

- Cooling -2'c/min qin Room temp 

( 2 0 ° C )  As -7 'C 

- Seeding, then -0.3'C/min to - 3 0 - c  

- 50  'c /min from -30 ' C  to - 150 'C  

M% - 1 6 0 ° C  

- store in liquid nitrogen 

Thawing 

- plunge into waterbath 3 0 ' ~  for 40-50 

sec. (Rapid thawing) 

- stepwise dilution ===> Transfer to 

culture medium 

2. Methods used for cryopreservation of 

human embryos (pronuclear oocytes to blastocysts) 

in DMSO 

Freezing 

- freezing solution 

1.5 M DMSO in HEPES - buffered 

M2 medium with either 20% human serum or 4 mg/ 

mi Human serum albumin 

- Equilibration (stepwise cryoprotectant 

addition) with 10  minute in graded steps of 0.5, 1 .O, 

and 1.5 M DMSO at room temperature 
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- Load into cryovial or Straw ==> 

Programmed Freezer 

- Cooling -2  ' ~ / v i n  to -7 'C  

- Seeding 

- then -0.3'C/min from -7'C to - 3 6 ' ~  

store in liquid nitrogen (type A) or -0.3 'C/min 

from -7  ' C to -45 ' C or below (to -80 C), 

- store in liquid nitrogen (type B) 

Thawing 

- warm in a 3 5 ' ~  water bath until ice 

melts (freezing type A) 

- warm at 5 -  C to 1 5'C/min from -80' C 

to 0 'C then warm rapidly to room temperature 

(freezing type 6 )  

3. Methods used to freeze human blastocysts 

in glycerol 

Freezing 

- freezing solution 

1.0 M (8%) giyceroi in PBS or 

HEPES-BUFFERED culture media +20% human 

serum 

- equlhbration 10 minute in I%, 2%, 4%, 

6010, 8% glycerol at room temperature 

- cooling rapid cooling to -7 ' C, ice 

nucleate then -0.3'C from -7'C to tempertures 

of -30' C to -36a C 

- store in l~quid nitrogen 

Thawing 

- thaw at 3 0  'C to 3 7  'C water bath 

until ice melts 

- stepwise removal of glycerol 10 

minute each 

- transfer to culture medrum 

Outcome of embryos and oocytes from 

cryopreservation 
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17.40/0, 12.5% taaz 4.3% wi%~ti iKu~ bba~wn 

nis~nwiq~0il Troup SA s"ru;i Survival rate m\s 

frozen-thawed embryos 3:uz pronucleate, early 

cleavage ban: expanded blastocyst b'//?fi'' 72%. 

60% uaz 38% m1utiiKu Tnuwu pregnancy rate 

bG16' 47%, 14% bb% 0% wi%~676u'~ 

GIM?~ survival rate va\s embryos q1nni-d 
cryopreserve Raprd freezing ban: Vitrification 
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freez~ng solution fh$"-14 ~ L ~ Z F I ~ I N ~ M ~ J I ~ ~ ~ B J ~ U  
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ni% cryopreserve oocytes wuii survival 

rate and pregnancy rate i i n i i n i a  cryopreserve 
Y Y I  

 embryo^^^-^^ U s i d  P?ilPdbPd~ila~l91n zona pellucida W 
fi 21 Knssaz~b~;l~u uinnis~qb%. cortical granules 'bel 

~ i i l d a u ~ ~  uan~in6n13 cryopreserve oocytes $'W 

wan%:wuia cytoskeleton wil oocytes fii%9/l~Km 
dlsorganiztion mo\s spindle, chromosomes bba=ii%X 
polar pericentriol material bfimni%bbfln$a6aflT3 qin 
ni48nwiaail Trounson A bba:~mrwer<in14 
cryopreserve oocytes ii%g survival rate dl03 Il.18 
wer-61 survival rate 7103 .frozen-thawed mature 

oocytes Co\s%:fl: 2 bbdab9iiK~ 40°/o ~ ~ " E I U K U  
survival rate an3 nonfrozen oocytes bviif%J 9 1 0/08 

6iwYuni3 cryopreserve mature oocytes Tl.1f~Pa5 
Rapid freezing bbag Vltrificatlon Nakagata 16 
%iuo\siuni38nwiu mouse 6mflI$ modified VSI : 

2.53 M-dimethyl sulphoxide, 2.36 M-acetamide, 

1.1 9 M-propylene glycol. 5 . 4 %  (w/v)  polyethylene 

glycol (Mr 8000) In PBI WU-% survival rate mil 
frozen-thawed oocytes d f l i ~ i % f l b ~ 3 ~ b 6 e r ~ w ~ a ~ u  
Ril3:~1: 2 cell!,viifiu 78.40 /0 '~  adobd?fJubw"flernis 
cryopreserve mature oocytes 6~ immature 

oocytes u:wu-h ni% cropreserve immature 

oocytes wa survival q:diniini% cryopreserve 

mature oocytes Schroeder bba:c"lm:~691flifiuwa 
ni%~<flwuii  survival rate ~ao.9 frozen-thawed 

immature oocytes -?h3tfJt 2 bbda L ~ I R " P I  9% bba: 
~ ~ W U  oocytes d~~i%:flt blastocysts !,aflZ5 

~ i n ~ i ~ ~ i u n i ~ ~ n s s i w " n ~ i a % ~ i ~ : w ~ i i  i3 

~ ~ < u ~ a ~ ~ e J ~ : n i ~ ~ u n ~ ~ e r a u n ~ ~  cryopreservation 

W"Wdaub6f~a"llilfiu survival rate abac pregnency 

rate Iiii~:a6u~"sisw"? cryopreservaticn aQnbbar 
ma7a~1$a~$umila72 cryoprotectant 9zu:wil 
embryos w?a oocytes ~ ~ I U I ~ ~ I  cryopreserve 

2aU~;l~nwmr~diio\saD;l embryos b ~ ~ w e r < i  survival 

rate bba: pregnancy rate aa;l frozen-thawed 

embryos $;lnii oocytes bba: survival rate an9 
mature oocytes Gn% immature oocytes ~41.915 
firn~u wnni%8nwiwerii  survival rate bba: 

pregnancy rate am embryos cryopreserve 9u 

%:u: blastocyst ~inrdi%"tdubl vail embryos bba: 
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