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Cryopreservation of embryos and oocytes

Jaan Jrugunswe, wu’

U?’)ﬂﬁﬁé) V Cryopreservation of embryos and oocytes Lﬂmﬁmmﬂm embryos iae
oocytes Iﬂﬂe‘rﬂﬁﬂiwwﬂ‘ﬁm‘m‘rxma (Ereezing) 'Jﬁm‘bﬂmm sEow cooling technicue

f me rapd freezing Las mﬁcaton ﬁﬁmeu‘mﬂu cryoprorectams tsznauday

ol propanedol (propylene giycol PROH) 'Vs'ie drnethy sulphoxrde (DNISE) me\

’ g{ycerol mnm?ﬁﬂmwuem‘ﬁﬂ’ﬁmamam (survrva rate) me'ﬁm NSYaENAANE
~(rhawmg) sum embryes fNﬂ’J’l oocytes Lm survvar rate Ltﬁva@‘j’lﬂ’l’j(ﬁﬁﬂ"ﬁﬂ
(pregnancy rete) LN embry@s mﬂmﬂm’h (cryopreserve) ‘Lm:e” blastocyst m
‘:Vﬂqﬂiimﬂwﬂuﬂ ‘rlEN embryos pregnancy rate ﬁﬂﬂm'ﬂ“u frozen thawed embryee'

4 Yr cryopreserve "lu PROH ﬂ\‘m’a‘m cryopreserve ‘lu DMSO Lt.ae survva! rate “ZJa\‘i \

‘ mature oocytes Yr cyopreserve 'hﬁﬂﬂi'maﬂ |mmature oocytes '

5 A‘fl\i‘st}'actjf _\Ci‘ybpi*eSerVatidn Qf '-émbry(js _‘and 00¢ytes

Wallobh : PernpoonSup; ~ M.‘D‘.\*

Cryopreservatron of embryos and oocytes is the method of preserv g

\embryos and. docytes: by ‘means. of freez g Erther slow coolmg techinigue
o rapd freez ng and vrtrrfearron Could be emplc:yed The common.
’ ,used cryoaprotectants are 1 2 propanedroi (propylene g%ycor PROH} or drmethy
thX|de (DMSO) or g!ycerol The etudy showed “that. the survrval rate and.

: pregnancy rate of rrozen ‘rhawed embryos werte -higher: than: frozen— thawed

oocytes however survrval rate of freezrng blastocyst stage embryos were. Iower

; than other stage A hrgher pregmancy ra’ze n patrents receiving transferred embryos
frozen in: PRQH compared wrth those frozen n DMSO and the cryopreservation

3 “of mature oocytes were preferred o rmmature oocytes

(MJS 1998 2 105-110)
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UNU

AgidIgeu  (embryos) NwAUINEILT
(crypreservation) Buflansnuadiuaneausd A
1972 lae Whittingham uas wimut'? WA
AladmawannIBnsanmuadu Uslenifldan
cryoperservation Svaguszmaan an3dynsen
ﬁlﬁ%um‘jﬂ‘iwjuvlfﬂ (Induction of ovulation) U@
nsmsIawy follicles Tatdustuanain wwng
FINITOATLAY oocytes BBNNILABINTONAN
(inseminate) ﬁUL%E]aEﬁ (sperm) auleiily embryos
uda cryopreserve 1 ndamniudnilugesh
qlwawnagnlusauszgeely Wunmsdesriumaia
meftlanszdusniiild (ovarian hyperstimulation
syndrome, OHSS) Maalunsdifilevinnnsg1e embryos
whgTwsanagnuailaidinsasd cryopreservation fi
avelifl embryos waslazinilglusavsallle
Tagllaisiag induction of ovulation 8n Yilvdszvida
eldanglannn Wasanaasluudilély induction of
ovulation #71enge wanandl dedaelviuwndlaisag
16 embryos uuNIndlaienuanduliulng
NagniigeaTufies vilmainniizasaiuela
(multifetal pregnancy) WazATEunIndaufianafio
anmsanTsilnanaide Tuataaiomaaes
immature oocyles Wa AT sesagdaginin
Foinemssls (ovary) sanviiaetdilaniadadldsy
MINBTFUIINL ovary AENITOAR ovary bazu)
an cryopreserve Hiflamifiyasvosmuadlumnnslst

A5 14l cryopreservation (Cryoprotectants)

Fr3Aldlunisutudedaednuandfivae
Jeasdunsviaslusfiunazdevinaala glafiiy
(toxic) #i® embryos ¥138 cocytes safeNlglaun

1.1 1.2-propanediol (propylene glycol #1378
PROH) timitinlaiana 76.09 AnwndnduAfienld
dmsunsutude (freezing) e 1.5 M Lazanaidy
FUFMTUNTZUIUNTAZAENENILSY (thawing)
WinAU 0.5 M uaz 1 M fealdlunis cryopreserve

embryos 9¥8l2 pronuclear Laz3stx early cleavage
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1.2 Dimethyl sulphoxide (DMSO) fuwmin
Tuana 7813 anwdudufilisiud 15 - 45 M
WNIZe MU embryos Airae cleavage YNzt

1.3 Glycerol ﬁtfmﬁﬂ‘[maqa 9209 AN
\FNtuTlE @0 1 M (8% Glycerol) figaldiu embryos
928y blastocyst

UBNATN Ccryoprotectants ﬁﬂﬁnuﬁ? Tm'iﬁ‘u’]
Aandludwdunszuinns cryopreservation laun
4 (2-hydroxyethyl)— 1 —piperazineethane sulfonic
acid (HEPES)-buffered medium “7{3‘3 10-20%
human serum %138 protein supplements 5"14‘] WAL
sucrose FagaeSnwn osmotic gradient ANEUAA
wa Jeaeiuns uptake Hdnelwmasnndiull

192939 remove cryoprotectant

ﬁ?umau freezing
11 n3cif freezing lae38 Slow cooling
techniques 38MIBNAMN
1.1.1 agdfumnuanqagizniig
embryos ¥i38 oocyles iU freezing solution ﬁagj
8V ° (Equilibration)

SNanAT9uT embryos lu
freezing solution Lﬁa’lﬁl,ﬁﬂmiammhzmw
freezing solution iU embryos %138 oocytes lag
freezing sofution TN I NTAIAYIE osmosis
UASRTINIF AT IN SR IIN TN Wes
NNLTADBNFMEUBN  HAMNNIFD Iaazien

1.1.2 maaaguni (Cooling)

nIangmvniaA19an0g191 9
Rslvszernafiilu embryos wia oocytes B
sangmewaniwafiigewaliunaliudaanimely
embryos ¥138 oocytes Hagadaulnifia ice formation
aelunegs vTlA embryos %ie oocytes Lign
angld Whittingham wazetuz? lasrgaunig
angnvinlegdg (dognit 1 swmnwadedns
7)) wunlanad

1.1.3 Seeding

Unfifleangunafiaeig aus

A1 freezing point (supercool) 14 embryos v3e




unA NI,
LITA1S ARSLWNEAERT N Inendediuaiunsilsm

oocytes uwaz freezing solution wwdildife ice
formation stutuseelWiAn ice formation Loe
aavvLAR ice nucleation Y89 embryos ¥38
oocytes viiliwame wia garhaeldla amavi
seeding RautuiEmetiedmivlviAnnan (crystals)
284 freezing solution 58U* embryos Y38 oocytes
InemTldimgfiduin (precooked object) ume
Uinnuiuuantasnmuslusseefivnean embryos
va cocytes waaNAITAgUNAR —6 Bt -7 DA
wadyalunalviiin dehydrate 289 embryos uwaz
oocytes GNNAT laeLTalime MARINTNNITAn
gruvn i1 aufl ~60 fis —80 awmniTalded e
Iigzeznm wnReawefiirasainniz dehydrate
aulalAin ice formation Mgy cell agdlsnau
Whittingham e geunisangunfiastn e audls
0 -36 TN -40 avmTaides LA Tengunnl
a@e1952A57 (rapid cooling) WUIENITOUIAEN
embryos TIleimuFgariu’

12 mMIangunnfieg 19951057 (Rapid
freezing and Vitrification techniques) vitrification
Ao nefl freezing solution WiAeWAIN liquid state
Tuflu amorphous v88 glass state Tagaanen
NANEeIMAR ice crystal formation vitrification
anfietuidoaruidndusos cryprotectant 1n
AN 40% UAAMNINTUIZAUAINAINN toxic ¢B
L@ Faunan? embryos dndarU freezing solution
FavduuaramRides 1 gamafii 0 avmn
waldes Tohfean toxic 1o freezing solution

o embryos n3a cocytes

Thawing

YIaNM3 thawing %uag’ﬁu«ff’umaumﬁ freezing
Wil freeze 19838 Slow cooling wasvign
g7l ~30 aveRied vie Rapid freezing
e Vitrification A3 thawing e rapid thawing
Watlowriumaifin devitrification Wag recrystalization
Yviaeneldinazdifimioaglumaraudiann
FmSUNTTiT freeze TnedE Slow cooling Tnedat v
angunniatlut g suthguvnd -8 exrnoaided

UA 5 avud 2
thawing A3V 9 e neAae g (Rugoungd
Umanew +5 v +15 avrmradsasiondl el

- P )
WaUaenun1: osmotic effect

A86i9 q #MElu 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

Programmed Freezer

into ampules/straws ==>
— Cooling —2°C/min a0 Room temp
(20°Cy e -7°C
- Seeding, then =0.3°C/min to ~30°C
- 50 °C/min from =30 "C to =150 °C
Win —-160°C
— store in liquid nitrogen

Thawing
— plunge into waterbath 30" C for 40— 50
sec. (Rapid thawing)
— stepwise dilution ===> Transfer 1o
culture medium
2. Methods used for cryopreservation of
human embryos (pronuclear cocyles 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, 1.0,
and 1.5 M DMSO at room temperature
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— Load into cryovial or Straw ==>
Programmed Freezer

— Cooling =2 "C/minto =7°C

— Seeding

— then —=0.3°C/min from -7 Cto -36°C
store in liquid nitrogen (type A) or =0.3 ~C/min
from =7 "C to —45 °C or below (to ~80°C).

— store in liguid nitragen (type B)

Thawing
—warm in a 35 C water bath until ice
melts (freezing type A)
~warmat5°Cto 15 C/minfrom -80°C
to O "C then warm rapidly to room temperature
(freezing type B)
3. Methods used to freeze human blastocysts

in glycerol

Freezing
- freezing solution
1.0 M (8%) giycerol in PBS or

HEPES-BUFFERED culture media +20% human
serum

— equllibration 10 minute in 1%, 2%, 4%,
6%, 8% glyceral at room temperature

~ cooling rapid cooling to ~7°C, ice
nucleate then —0.3°C from -7 C to tempertures
of -30" Cto —-36 C

— store in liquid nitrogen

Thawing
— thaw at 30 "C to 37 "C water bath
until ice melts
— stepwise removal of glycerol 10
minute each

— transfer to culture medium

Outcome of embryos and oocytes from

cryopreservation

ANIBNUMITANEIMEY Friedler wasmue
WUSHTIANE (survival rate) ¥e9 frozen embryos
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Inei slow cooling wBeUazann 50% uazsnIn
MIRIATT (pregnancy rate) AIENEIMIEE
embryos 1IWIaNAgNaInmMslE thawed embryos
Uzt 13%° vituaudedni Mandelbaum Uax
atuzlaTieniy survival rate 989 frozen—tnawed
embryos 1 PROH 17U 62% Wae pregnancy
rate 19%"°

Van steirtegham WazAtusguiUsauiigy
survival rate Uaz pregnancy rate 9483 embryos g
ASlE PROH Waz DMSO i1 cryoprotectant
wuin ngwfild PROH 1u cryoprotectant &
survival rate 519% Wax pregnancy rate 23%
ﬁ?%%’UﬂEﬁNﬁH DMSO 1% cryoprotectant &
pregnancy rate 19%’ Trounson A LAZATUZTIENIN
M3ld PROH {lu cryoprotectant WU survival rate
Fuiit 70% uaz Pregnancy rate W¥inrfiu 20% U
DMSO wu survival rate 50% Waz pregnancy rate
WU 17%° dSUMS cryopreserve embryos
sz blastocyst HHNUNSATIANA S IROUTS
#1 Fugger EF Tasenuineluaniiymsen
I 2085 AU lABYin cryopreserve embryos
JruTET AUWUI pregnancy rate aAANTIE
zygotes, cleaved embryos Wagz blastocysts iy
174%, 125% uaz 4.3% Nawu’ Wazan
AIENEITDY Troup SA WU Survival rate 284
frozen—thawed embryos 9:8iE pronucleate, early
cleavage Way expanded blastocyst WinAy 720%,
60% Loz 38% MNMFU IMEWU pregnancy rate
WA 47%, 14% Waz 0% madau’®

f1TU  survival rate U84 embryos aNN1T
cryopreserve oS8 Rapid freezing wazs Vitrification
i NMeAnwene wudueg fu range 199

freezing solution it '~

LRTANNANIZTTNAU
embryos'®'® Trounson A WasAfuzEunalg
3 M DMSO wannu 0.25 M sucrose WU survival
rate 73-75% uax Pregnancy rate 15%° Gordts
wazAnEIeUNIgld 25 M DMSO uaz 0.25
M Sucrose WU survival rate 69% WAz pregnancy

rate 20%""
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M3 cryopreserve oocytes WUl survival
rate and pregnancy rate ANIINTT cryopreserve

18720 efiifloniann zona pellucida ®

embryos
dnmoizudetn® annsgande cortical granles LU
VAW wananfinig cryopreserve oocytes €48
WANIZNUAB cytoskeleton Y89 oocytes YNLHLARA
disorganiztion @94 spindle, chromosomes Waz¥iTlA
polar pericentriol material LAAMSLENEIRIE? 370
NIAN¥IT0Y Trounson A ULAZAMZWUIINNG
cryopreserve oocytes YilW survival rate (i]lﬂm Toe
WU survival rate 289 frozen—thawed mature
oocytes fugzer 2 walninu 40% isunu
survival rate 989 nonfrozen oocytes LYinHU 91%°

=

al

§1IUNIT cryopreserve mature oocytes logd
VL L3

Rapid freezing Wag Vitrificaton Nakagata
FIBUNTANWIIE mouse ogld modified VS1
253 M—dimethyl sulphoxide, 2.36 M-acetamide,
1.19 M—propylene glycol, 5.4% (w/v) polyethylene
glycol (Mr 8000) in PB1 wum survival rate w84
frozen~thawed oocytes fimsnTaRdnfitlnsioau
feseer 2 celinfu 78.4%% faeufieums
cryopreserve mature oocytes Iy immature
oocytes WU AT cropreserve immature
oocytes W@ survival EANIIAT cryopreserve
mature oocytes Schroeder WarAnulATIEIUNA
ANTI8WUIN survival rate 189 frozen—thawed
immature oocytes fNTzes 2 A AU 9% WA
WU oocytes Tilafleszes blastocysts 1ae®
PNTIBNUATANITNGINRENUIY &
Yasevangusznislungzuiuns cryopreservation
AfigmiAeidesiu survival rate et pregnency
rate T332 838n15¥ cryopreservation tilauss
ANNdNTUYD9ENT cryoprotectant T srezves
embryos wia oocytes Arnvia cryopreserve
TanTdNEnEIUTIITes embryos Tgwu survival
rate Wax pregnancy rate U893 frozen-—thawed
embryos q\‘m’i’] oocytes WaY survival rate 984
mature oocytes AN immature oocytes pely

AN ANNSAN®INUIY survival rate Wag

pregnancy rate 8% embryos 7 cryopreserve u
520% blastocyst AINI192 88U 904 embryos waz
pregnancy rate 31NN frozen—thawed embryos
7 cryopreserve 11 PROH f;uT\‘m’iﬂu DMSO
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