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arian tissue cryopreservation

Highly efficient vitrification method for
cryopreservation of human oocytes

Mazashige Kuwayama PhD) is curently the Scientfic Drector of Kato Ladies’ Clinic (Tokyo,
Japan), the world's krgest IVF unit. In 1985, he began work 1 the flaki of ambryology with
Dr Hanaca, They developed assisted reproduction technigues VI, IVF, virification, embxyo
culture, ES cell) and established a bovine embryo mass production system as the leader of a
Nasonal Project In Japean In 1960, He obtalned the frst catves after cocyte vitrification, IVF, in-
Wilro culturs and Wastocyst ransler n 1292, He moved %o hurman IVF in 1869, Geveloped the
Cryotop vitrification methad for human cocytes and established the first human cocyts bank in
2001, The first babies following cocyte virficabon in USA and Japan weee oblaned by his group
using the Cryotop metod. He is also interssted in repuvenescence of okd Safective cocytes, and
obtained the first calf fromn oid infertile castle with germirad vesicle tranafer in 2002,

Kuwayama et al: Reproductive Bio Medicine Online 2005
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Slow freezing vs vitrification

Christiant A& Arvorwn, Mara Curaba, Anss Vi Largerdosche
Marke-Madeisive Coirrarn, Jocques fomes *

Reprod BioMed
Online, 2011

Vitrification as an alternative means
of cryopreserving ovarian tissue

Final considerations

As previously stated, vitrification appears to offer a quick,
easy and inexpensive means of cryopreserving ovarian tissue
that does not require special equipment, and studies on
human and different animal species have shown promising
results. There is nevertheless room for improvement as

Table 1

Comparison of vitrification and slow freezing for cryopreservation of ovarian tissue.

Adapted from Moore and Bonilla (2006).

Characteristics Vitrification Slow-freezing
Direct contact with liquid nitrogen Yes No
Ice formation No Yes
Time Fast (minutes)® Slow (hours)
CPA equilibration Yes Yes
CPA concentration High (over 40%) Low (10-15%)
Sample size (human) Up to5x1x1 mm® Up to 2 x4 x12 mm°©
Cooling rates (°C/min) 15,000—30,000 0.15-0.30
Cost Protocol-dependent Equipment-dependent
(usually inexpensive) (usually expensive)
Special equipment No Yes
Technical expertise Risky Simple
Routinely applied for cryopreservation of No Yes
human ovarian tissue

2Considering just one cryocycle.bLi et al. (2007) and Huang et al. (2008).“Donnez et al. (2004).




Slow freezing vs vitrification

Reprod BioMed 3 =
Online, 2011 o

Vitrification as an alternative means
of cryopreserving ovarian tissue

Chitstian A Amacim. Wara Curaba, Anne Van Langesdoncet
Waris-Madeleine Dolmans, Jacoues Donees *

sennr.
-

Figure 2 Different types of permeable and non-permeable Cryoprotectants that can be used in vitrification solutioes.
€PA = cryoprotectont: DMSO = dimethytsudphaxide; £G = ethytene gycol; GLY » ghycerl; BROM » proparediol

Suitable Vitirification solutions?
v Toxicity
v’ Feasibility

Penetration of the entire tissue

v Requires good training in the beginning
v Thinner is the best =\
v Risk in technical expertise |
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Figure 2 Schematic representation of the device used for vitrification of human ovarian tissue. ‘
Pieces of ovarian cortical tissue are placed on a 0.5 ml hand-cut insemination cryostraw and enclosed in a 5.0 m| Nunc cryotube for st r\)]i}f‘urH
nitrogen,
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Ovarian tissue vitrification

H I:‘:p’:‘:d"ucﬂun ORIGINAL ARTICLE Reproductive biology
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Reproductlon freezing in cryopreservation of human
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v' The ovarian stroma was significantly better preserved after
vitrification than after slow freezing.

v On the other hand, the follicles were similarly preservae("ﬁt)-;'
all freezing methods.

Ovarian tissue vitrification

RBM Online, 2009 [/ PR

Successful vitrification of bovine and human
ovarian tissue




Human Reprod. Advance Access published February 20, 2013
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Morphological and functional
preservation of pre-antral follicles after
vitrification of macaque ovarian tissue
in a closed system
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Slow freezing vs vitrification
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The best combination of treatments, cryopreservation, and gra

preparation was vitrification and grafting to the freshly decort
bed.
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Slow freezing vs vitrification

™ o ORIGINAL ARTICLES: FERTILITY PRESERVATION
Fertility and Sterility,

2010 Improving ovarian tissue
cryopreservation for oncologic
patients: slow freezing versus
vitrification, effect of different
procedures and devices

Sonia Herraiz, Ph.D.*" Edurne Novella-Maestre, Ph.D.* " Beatriz Rodriguez, B.5¢, ™" César Diaz, M.D,***
Marla Sdnchez-Serrano, Ph.D, M.D.* Vicente Mirabet, Ph.0..' and Antonio Pellicer, Ph.0., M.D.A%"

sF K&} Vit

SF: ethyl vinyl acetate bag VT1: VS1 and metaric grids

VT2: VS2 and metaric grids

VT3: VS1 and ethyl vinyl acetate bag

VT4: VS2 and ethyl vinyl acetate bag

VS1: 20% EG+20% DMSO+0.5M sucrod. ') /
N
VS2: 10% EG+10% DMSO+10% PrOH+10%PVP

Slow freezing vs vitrification

| Fertility and Sterility, 2016_| |Histologic evaluation and follicular population |
ImprDVIng ovarian tissue

cryopreservation for oncologic .

patients: slow freezing versus In vitro study
vitrification, effect of different

procedures and devices
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x NG | ethyl vinyl acetatebag 58




Slow freezing vs vitrification

[ Fertility and Sterility, 2016 |
Improving ovarian tissue
cryopr| ic
P Cell death §
vitrific H————
proceq
Vo Mirner 300 )

250
g
200
3
£
L 150
.-
L
=
= 100
]
o
5.0 -
10
0.0 ~-
G M Fresh

| Histologic evaluation and follicular population |

In vitro study

VS1:20%
EG+20%
DMSO+0.5M
sucrose

VT2

MSF wWVT1 WVT3 wVi4

Slow freezing vs vitrification

[ Fertility and Sterility, 2016 |
Improving ovarian tissue

Tissue viability

c
pa
Vi - —
procedures an(

25000 -

20000

15000

10000

5000

Tissue viability: GAPDH expression

0

H

mFresh WSF WVT1 @VT2 VT3 WV

| Histologic evaluation and follicular population |

In vitro study

VT2: VS2 and metalic grids

17830

15358

14178

10545

10758 10320

nl

The combination of a metallic grid with the VT1 solution obtained

significantly better results than the other experimental groups.




Slow freezing vs vitrification

[ Fertility and Sterility, 2016 [~

Improving ovarian tissue
cryopreservation for oncologic
patients: slow freezing versus
vitrification, effect of different
procedures and devices
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Human ovarian tissue using EG, DMSO, sucrose, and SSS does
not affect the normal morphology of oocytes, follicles, and blood
vessel distribution after transplantation. Ovarian tissue vitriff‘igbl
offers greater efficiency than slow freezing.

Ovarian tissue vitrification
Pre-clinical study: since 2006

2006~

KITAZATO.

TOP BioPh: @ Madica

Ova Cryo Device TypeM e
fssue EEE

vanan

5.64 M (35% viv) EG + 5% PVP + 0.5 M sucrose
BSmin

Assessment of long-term function
of heterotopic transplants of vitrified
ovarian tissue in cynomolgus monkeys

] Reproduction Collaborative research with Dr. Shu Hashimoto anc‘)))
)

2012 Yoshiharu Morimoto (IVF Namba Clinic, Osaka, Japan

10



Ovarian tissue vitrification & TP: 2010.1-2017.10

OoTC OoTC TP
Breast Cancer (BC) 64 3
SLE 4
Uterine cervical cancer 2
(SCC)
Ewing sarcoma 1 87
Leukemia 5
MalignantLymphoma 4
MDS 3 __|
others 4

193 153

POI
| Total |

230 | W)

| Pts.: Number of patients, OTC: ovarian tissue cryopreservation, TP: transplantation —l

Ovarian tissue vitrification:

application to the new treatment for the POI patient
Patient
Onpsgtl @l 23y 33y 38y 29y 31y 28y 3gy
AMH 49 0.04-0.11 <0.01 <0.01 <0.16 <0.1 <0.01
pMol ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml
Age when
IVA was 25y 33y 40y 31y 36y 30y 40y
done
Pregnancy  Live birth  Live birth  Chemical . . Live birth Abortion
oucome 201212 20145  abortion APorfion  Abortion  Ton.0 g 20175

Three live-births were achieved using vitrified-thawed ovariantissue.

Kawamura K, Suzuki N et al: ﬁ i h

PNAS 2013

Suzuki N, etal. . 7’/
Human Reproduction 2015
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Research Grant Program on the survey for children and child care promotion on the
Ministry of Health, Labor and Welfare in Japan

Research about the effectiveness of Oncofertility treatments for the CAYA cancer patients
By Dr. Seido Takae(St. Marianna University) and Nao Suzuki (PI)

The number of OTC procedures in Japan

57

® 30
33

201
in total as of 2016.11

2005 2007 2009 2011 2013 2015 7(1:\"3

Research Grant Program on the survey for children and child care promotion on the
Ministry of Health, Labor and Welfare in Japan

Research about the effectiveness of Oncofertility treatments for the CAYA cancer patients
By Dr. Seido Takae(St. Marianna University) and Nao Suzuki (Pl)

The number of OTC procedures according to the disease in Japan

188 89 1. Breast Cancer:89
go J 2. Luekemia: 18
70
gg 3. MalignantLymphoma: 12
40 4. Soft tissue tumor(Sarcoma): 8
30 18 .
20 . ** 8(5. Braintumor: 7 7
0 BB B "R NN s » "= - - - [ |
A B EZ KB FEBAMEFIEFRZEE KT
=M D BEREECHYRER | £ 50 EB D
mytEngqgR el Fofesf
> H AEERy BEz RO
AR /S TN Ry &
b T T & RIS
Ed fix m ;5 &
£ B ® |
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Patients with breast cancer who underwent ovarian tissue transplantaion

Breast Cancer (Luminal type): 39yo (at the time of a diagnosis)

0GOP unmarried
<FH> n.p.

201X.7: Diagnosis of breast cancer cT2N1MO cStagellB Luminaltype
201X.9: Marriage., ovayectomyand OTC, AMH: 28.4pMol/L

201X.10~: NAC(EC->DTX)->cPR
201X+1.3 Mastectomy + armpit lymph node dissection
ycT2N1MO ; ycStagellB, Luminal type
201X+1.4~ Hormonal therapy (TAM+GnRHa : TAM: until201X+5.2)

201X+5.9:44yo. Laproscopic ovarian tissue transplantation
[pre-surgery] FSH:59.8 miU/ml, E2: <25 pg/ml, AMH: <0.01ng/ml
[pst-surgery] Menstrual cycle improvement (pre : 85.0+19.7 days

intervals->post : 41.6+17.4days intervals), AMH: 0.02ng/ml, egg collection:

two times but no eggs r/g?,
N §

Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

- )

ed-type device:

13



Ovarian Tissue Vitirification:

New closed-type device: Cryosheet

~Improving the cooling speed~

- Problem and improvement

Gi

type 3: up by making the distance

.

= 4 )
Conventional 1€ distance between LN
nventional 4y arian tissue and liquid
device . . .
(closed-type 2) nitrogen is too great, therefore Air Ova tissue
freezing is slow (<1,000°C/minute)
- J
Improved  pro62ing could be speeded Abs N
device (closed-

Sy ll_)et\_/:;ee_tn ovariar;tiftsue and #
iquid nitrogen shorter. )
vv&/a 1 QUJ//

Ovarian Tissue Vitirification:

New closed-type device: Cryosheet

Vitrification!
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Ovarian Tissue Vitirification:

New closed-type device: Cryosheet

Cooling Speed

- Closed-type 2 : -13,00°C/min

Temperature ["C]
8

+ Closed-type 3 (Cryosheet) : -

10 15 20
Time [s]

Temperature[]

10 Time[s] 20

- oL
1<, U0U U/TTIn

e E ' —"_ - Cryo Device TypeM:-19,500 °C/min
o 5

Heating Speed
+ Cryo Device TypeM: 42,000 °C/min
+ Closed-type 3 (Cryosheet) : 42,000°C/min

e

30

Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

Donor ovary

Green mouse Half
C57BL/6J alf cut
-Tg(CAG-GFP)

PR

orthotopic implantation
(2 plece/mouse)

»Vnrlflcatlon » o = /> o

After 2-3 weeks

[ > Wild type mouse
Control (Fresh implantation) Cs7BL/6J F/

2))

In Vivo fertility assay

15



Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

Results : In Vivo fettility assay

The mean days until Birthrate Live birth
estrous cycle recovery
ns (%)
- ns
10 _ 80, 56 o
T
9 8- 2 54
© = 60 ©
bl < >
%5 61 = =3
-
3 2 22
« 4 4 = g
2 3 20 51
2 m >
< <
0+ . 0
control vitrification control vitrification

(n=7) (n=10)

Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

/ Omentum \
cynomolgus
2 @\

monkeys: n=6

®

1,4: Mesosalpinx|
2,3: Omentum

Type M-Il Device Size and Shape
v' 500um Titanium device v' Small Pieces 1,2: Righte"de:
v 800um Titanium device v Sheet2,3: Leftside: 7

16



Ovarian Tissue Vitirification:

500um device | 3qgays

New closed-type device: Cryosheet
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Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

Retrieved Oocytes

Mesosalpinx :Oocyte Number=11
Omentum :Oocyte Number=5

Sheet ovarian tissue :Oocyte Number_{-'*/

Pieces ovarian tissue :Oocyte Number=8- /
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Ovarian Tissue Vitirification:

New closed-type device: Cryosheet

No18 Omentum :Gill’s Haematoxylin stained

Transplanted Ovarian tissue

Ovarian Tissue Vitirification:
New closed-type device: Cryosheet

No21 Omentum : Transmission-electron microscopy

(e i |\ R

T T
Vitrified Thawed Tis1u
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T Ova CfYO K.it _i
e Protocol b
OvarianTissue Vitrification —
¥

15,37¢C

Human ovarian tissue cryopreservation: Sf vs Vit

Donorcase 1 : 39years African American/ Hart Attack
Brooklyn Hospital Center Sf
Donor case 2 : 23years White/ Unknown
Brookhaven Memorial Hospital .
Donor case 3 : 31years White/ intracranial bleedng Slow freezing
NYC Health Hospitals Jacobi

—_—

[/ — Slow Freezing Solution
MEMa+ Sucrose+Dimethyl
sulfoxide+Human Serum Albumin

Vitrification

o) \
H199 +Sucrose+Ethyr. e Glyuol
+Polyvinylpyrrolidone+Synthetic

Serum Substitute




Ovaries

Embedding

Sectioning

& Staining

Follicle C_ riting
N ¢

Figure 3. i stained hi

sections from cryopreserved human ovaries using
open and closed VF devices. a, yH2AX negative pdf; b,
YH2AX positive pdf; ¢, VH2AX negative pyf; d, yH2AX
positive pyf; e, AC3 negative pdf; f, AC3 positive pdf; g,
AC3 negative pyf; h, AC3 positive pyf. (Pdf, primordial
follicle; Pyf, primary follicie)

Table 1. Comparison of primordial (pdf) and primary (pyf] follicle densities, oocyte DNA double strand breaks
{by yH2AX) and apoptotic cell death pathway activation (AC3) in open and closed VF.
EJEVRT—
ov | ov ov
Gatities ov ov ov cv cv cv | om | 2am) | (o8m)
(0h) (24n) (s6h) (on) (24h) (@6h) | va | wvs | s
cv cv cv
- iesap ey
m 622121 56.647.5 | 63.3416.9 | 74.61136 | 73.3411.7 | 37.5233 | 026 007 025
/mmi’)
:’m 316257 301163 | 355228 | 40147.6 | 273224 | 20455 | 041 | OBE 027
WM 12,8431 147182 | 25405 213459 4342 66428 | 027 o028 0.03
Pyt
m 66£15 517 13211 66211 46105 | 66215 1 042 0.15
)
m 302163 B8.625.7 5+43 3332152 5243 5243 063 042 1
AC{S;}P" 262153 0 25:21 12.446.1 16414 5243 034 042 074
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Human ovarian tissue cryopreservation: Sf vs Vit

YH2AX positive : DNA double-strand-breaks
ACS3 positive : Apoptotic follicles Positive Negative A

Slow Control | Control SF

Control Freezing |Vitification "ys SF | vs.VF  vs.VF

Primordial follicle Density (/mm3)  134.6+25 64+17 62+12.1 0.02 0.04 0.77

YH2AX+ Primordial follide (%) 27.3+5.4 30.6+4.9 31.6+5.7 | 0.46 0.39 0.42

AC3+ Primordial follicle (%) 17.522.3 20127  12.843.1 0.03 0.12 0.06

Non-apoptotic Primordial

follicle density (/mm3) 11264275 525+17.2 549+14 | 0.02 0.54 F/ 65
N 14

Human ovarian tissue cryopreservation: Sf vs Vit

P Donsiy (mm3) p,iﬁ%"(r;;‘;;’:.@ziﬂiny Prima e follicle G
. . ) (%) - 2 ’&l
*
10 35 20
120 30 [
NS 0 NS 5 [ *
™1 . 1 &
) . o
40 ' 10 5
20 5
0 0 0
& %\oﬂ«ﬁ 4\@& & p @ @f & (a\efﬁ @ﬁ& & (f««"’ 4\‘“@&
= 1 Significant -

NS: Non Sil. figgnt




Human ovarian tissue cryopreservation: Sf vs Vit

YH2AX positive : DNA double-strand-breaks
AC3 positive Apoptotic follicles

Control
Primary follicle Density (/mm3) 14.6+4.1
YH2AX+ Primary follide (%) 11.6+1.4

AC3+ Primary follicle (%) 5.8+2.6

Non-apoptotic Primary

follicle density (/mm3) 1415

Positive Negative A

Slow

Freezing

7.3+2 6.6+1.5

28.3+12.8 30+16.3

16.843.7  26+15.3

6.242.3 55424

Vitrification

Control | Control SF
vs.SF | vs.VF vs. VF

0.09 0.12 0.42
0.4 0.83

0.03 0.3 0.56

0.1 0.08 F/ '.;1'/6 )

Human ovarian tissue cryopreservation: Sf vs Vit

Primary follicle Non-apoptotic
Density (/mm3) Primary Density
» (mm3)
18 25
16
14 NS ®
N NS
15
10
8 10
6
4 5
2
0
0 o s &
P S
T R

yH2AX+
Primary follicle
(%)

AC3+
Primary follicle
(%)

NS

) K
ECEES

~ : Significapt
NS: Non Sid'.\p)ii;jj)ht
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Human ovarian tissue cryopreservation: Sf vs Vit

Impact of Vitrification vs SF on Follicle Density, DNA DSBs and Apoptosis

v" Similar follicle density

v Similar DNA DSB Breaks

v Similar apoptotic activation

Based on histological and immunohistochemical evaluation,

Sf and Vit methods appearto be comparable. 7

\ )
)

Human ovarian tissue cryopreservation: Sf vs Vit

A Collaborative research with New York Medical Collage and Yale University toimprove the ovarian fissue cryopreservation method

Embedding Sectioning & Staining YH2AX and AC3+
Follicle  Counting

Data analysis RNA-sequence cDNA amplification RNA extraction Lazer Capt”ed: |
(NextSeq 550 (Nextra XT Library prep kif) Reverse- Microdic o) |
illumine) NS

transcription
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Slow freezing vs vitrification
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Published online: 17 August 2017
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Slow freezing vs vitrification

SCIENTIFIC REPg}RTS

OPEN Vitrification versus slow freezing
for human ovarian tissue

95% CI: 0.97 [0.74-1.28]

cryopreservation: a systematic
review and meta-anlaysis

Gingauen 517, dong X', anang' 4 shange

Vitrification  Slow freezing 0Odds Ratio . Odds Ratio
§(|gd}v>or§ubigroup_ Events Toga_l quﬂs Tom walth M- nﬁandom 95%(! M Dthndom 95% <

Amorim et al 2012 122 204 S0 82 80X 0.98 (0.58 xem

Chang et al 2011 143 238 18 30 S.9% 1.00 (0.46, 2.18) —_—

Fabbri et al 2016 225 410 127 232 97X 1.01(0.73, 139) -+
Gandolfi etal. 2006 128 328 149 222 95% 0.31[0.22, 0.45) —_—

Herraiz et al 2014 421 765 125 220 9.9% 0.93 (0.69, 1.26) .

Huang et al 2008 278 326 250 297 87X 1.09 (0.70, 1.69)  a
Keros et @l 2009 60 126 84 153 84X 0.75 (0.47, 1.20) ——

Ui et al 2007 &5 81 69 95  64x 153 (0.75, 3.11) O manam
Sanfilippo et al. 2015 392 482 293 374 96X 1.20(0.86, 1.69) T
wang et al 2008 150 182 75 90 67% 0.94 (0.48, 1.84) ——
Xiao &t al 2010 475 582 136 178 9.0% 1.37 (0,91, 2.05) [
Xiao et al 2013 100 139 80 132 81X 1.67 (1.00, 2.77) ———
Total (95% CI) 3863 2106 100.0% 0.98 [0.74, 1.28)

Total events 2559 1456

Heterogeneity Tau® = 0.17, Ch¥ = 4997, of = 11 (P < 0,00001); I* = 78% T oe o 1 3 35

Test for overall effect. Z = 0.17 (P = 0.86) Slow freezing Varification

Figure 2. Random effect model of odds ratio with 95% Cls of the proportion of intact primordial follicles: slow
freezing versus vitrification. F/ ‘
D)
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Slow freezing vs vitrification

SCIENTIFIC REP{%;}RTS
OPEN  Vitrification versus slow freezing 95% CI: 0_71 [0_62-0.80]

cryopreservation: a systematic
review and meta-anlaysis

Gingae s, Y dong X, Yo g shangws -

for human ovarian tissue

Vitrification  Slow freezing Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Amorim et al. 2012 6 36 8 20 3.1  042(0.17, 103)
Chang et al. 2011 109 240 18 30 9.6% 076055, 1.05) -
Herraiz etal 2014 116 350 66 160 273% 080063, 102) -
Sanfilippo et al. 2015 13 64 9 29 3.7% 0.65(032, 136) —
Xiao et al 2010 167 597 78 184 359% 066[053, 082) -
Xiao et al 2013 48 149 67 145 204X 070(052, 093] o
Total (95% Cn 1436 S68 100.0%  0.71 [0.62, 0.80] L]
Total events 459 246
Heterogeneity. Chi* = 3.05, df =S (P = 0.69, P = 0% bo1 oh % 100
Test for overall effect: Z = $.38 (P < 0.00001) ) " Virificatin Slow freezing

Figure 3. Fixed model of risk ratio with 95% ClIs of the DNA fragmentation in primordial follicles: vitrification
versus slow freezing.

Slow freezing vs vitrification

SCIENTIFIC REP?RTS
OPEN Vitrification versus slow freezing 95°/° CI: 1 _69 [1 A7-1 _94]

for human ovarian tissue

cryopreservation: a systematic
review and meta-anlaysis

Vitrification  Slow freezing Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 equilibration for 10min
Chang et al 2011 181 300 15.5% -
Keros et al 2009 6971 7708 19144  18.9% .
Wang et al. 2008 55 100 100 10:3% [—
Xiao et al 2010 318 600 5 200 12.6% ot
Subtotal (95% C1) 8708 19744 S7.3% =g
Total events 7525 6766
Heterogeneity Tau' = 019, CnF « 10757, of = 3 (P < 0.00001), ¥ « 97%
Tes for overall effect. 2 = 2.45 (P = 0.01)
4.1.2 equilibration for Smin
(hang e1 2. 2011 141 300 138 300 148% v/ 79
Keros et al. 2009 6983 7619 6530 19144 189X &
Wang et al 2008 39 100 40 100 8.9% ——
Subtotal (95% Cn 8019 19544  42.7% BT
Total events €708
Heterogeneity: Tau? = NR = 153,74, df = 2 (P < 0.00001); # = 9%
Test for overall effect. 2 = 0.84 (P = 0.40]
Total (95% €N 16727 39288 100.0% 1.69 [1.47, 1.94) L 3
Total events 14688 13474
Heterogenety Tau® = 0.03; i 26231, 0f = 6 (P < 0.00001); I = 98% + 3 ]

Tea b5 - 02 0.5 2
Test for overall effect. Z = 3.(P'< 0.00001) N Slow freezing Vitrification
Test for subgroup differences: Chi' = 0.21, df = 1 (P = 0.64), I = OX

Figure 4. Random effect model of risk ratio with 95% Cls of the proportion of normal stromal cells: slow F/
freezing versus vitrification.
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Slow freezing vs vitrification
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Vitrification versus slow freezlng
for human ovarian tissue

95% CI: 3.44 [-5.09-11.98]

cryopreservatlon asystematic
review and meta anlaysls

Gingaen 1, Ydong X, Y ang? 4 shangwe.

Fabbri et &l 2016 3.89 5.36 410 412 5.65
Herraiz et al 2014 153 38 756 44 0
Oktem et al. 2011 097 01 728 127 O

33.4x
33.4%

Vitrification Slow freezing Mean Difference . Mean Difference
_Sludv or Subgroup Mean  SD Total Mean  SD Total thgh[ 1V, Random, BS‘sCI 1V, Random, 95% CI

Total (95% Cn 1894 1405 100.0% 3.44 [-5.09, 11.98)
?ilﬂ‘n.genmfv Taw = ‘:'.t'. Ej‘i,;"": = :814 85, of = 2 (P < 0.00001% P = 100% l.xnn 4= + 3 anﬂ‘
&5t for overall effect Z = 0.79 (P = 0.43) Slow freezing Vitrificatipon

Figure 5. Random effect model of the mean difference with 95% CIs of the primordial follicle density: slow
freezing versus vitrification.

Slow freezing vs vitrification

Scientific
Reports, 2017

SCIENTIFIC REP{%I;}RTS o)

N Vitrification versus slow freezing - g
for human ovarian tissue Vit —

cryopreservation: a systematic

Roccived: 10 March 2017
Accepced: 14 July 2017

review and meta-anlaysis

less primordial follicular DNA strand breaks
and
better preservation of stromal cells.
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Future: Ovarian tissue vitrification

| Ovarian tissue cryopreservation

PROS

needed

culture

“Vitrificaion of human ovarian tissue??

1. Excellent survival of ovarian
stroma and blood vessels

2. Afast method

3. No particular apparatuses

4. Also feasible clinically

5. Excellent survivalin tissue

CONS

Dr. Hovatta, World Congress on Fertility Preservation 2009 in Belgium ( A
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| Ovarian tissue cryopreservation

PROS

1. Excellent survival of ovarian
stroma and blood vessels

2. Afast method

3. No particular apparatuses
needed

4. Also feasible clinically

5. Excellent survivalin tissue
culture

“Vitrificaion of human ovarian tissue?? m

CONS

1. No live births reported so
far

2. Requires good training in
the beginning

3. Concentrations and
osmolarities and the speed of
the procedure are of extremely
high importance

4.Toxic influence on the tissue
is possible if less trained
personnel

| Ovarian tissue cryopreservation

“Vitrificaion of human ovarian tissue?? m

PROS

1. Excellent survival of ovarian
stroma and blood vessels

2. Afast method

3. No particular apparatuses
needed

4. Also feasible clinically

5. Excellent survivalin tissue
culture

CONS

1. No live births reported so
far(at that time)

2. Requires good training in
the beginning

3. Concentrations and
osmolarities and the speed of
the procedure are of extremely
high importance

4.Toxic influence on the tissue
is possible if less trained
personnel

28



ASFP (Asian Society for Fertility Pres

Askan Society for Funtityy Preservaton 20162058

The board of direcors (country rapresantyive)

) \ \
1RAERSE SRS RAA

1st Congress of ASFP; 2016.11.18-19 ‘)D
Ho Chi Minh City, Vietnam
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The 1st Workshop and Symposium of ASFP; <,)>
2017.9.23-24. Shanghai, China

Hands on seminar: Ovarian tissue vitrification

9 AN ] . At St. Marianna University,
At St. Marianna University, In India: Fertility Preservation Japan:
NETEIN Society (India) w/ Dr. Kemar, Dr. Mila
w/member of Seoul Natl Univ. New Deli, India And Dr. Kock
2014.2.10-13 u 2014.9.7-8 ] 2014.11

&\ ad
Hands on seminar and At St. Marianna University,

In Indonesia: Reproductive Ovariectomy and ovarian tissue NETELR
. Medicine Society . vnrrflAcIamt;n fo&:x;;ngfc;gg:;hz?gsms. w/ Dr. Novero’s team
(=8 Medan, Indonesia Y s 1o Lee
o .5.1-

201523 = e 2015.8.15




Hands on seminar: Ovarian tissue vitrification

In Philippines: OVARIAN TISSUE At St. Marianna University, Japan: ASPIRE2016,
CRYOPRESERVATION POST w/ Member of Dr. Sirayapiwat and Jakarta, Indonesia
GRADUATE COURSE AND Ms. Numchaisrika 2016.4.7
WORKSHOP. 2016.3.16
w/ Member of Dr. Novero’s team z -
Manila, Philippines
2016.2.24

| “PROS of ovarian tissue
EEE vitrification are a fast
method and no "t i e Prage® At St. Marianna University,
partlcula’r’ apparatuses Ovariectomy and ovarian fissue Japan:
= needed.” It is easily vitrification for 2 POI patients. w/ Professor Lee’s te‘f;()n
%Té handled for anyone at Shanghai, China. China
WY | anywhere inanytime’ 2016.11.14 = 2016.9.27

Take home message

€ Based on several data, Sf and Vit methods appear
to be comparable.

€ Ovarian tissue vitrification may be a promising new
fertility preservation method for young cancer
patients.

v' Excellent survival of ovarian stroma and blood vessels

v' A fast method

v No particular apparatuses needed

v" Also feasible clinically

v' Excellent survivalin tissue culture

v It is easily handled for anyone at anywhere in anytime!!
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