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Main steps of IVF 

Important parameters:
- Speed to perform each step
- Water, oil, media quality
- Media and environment temperature
- Consumables and environment 

sterility and cleanliness
- Incubator accuracy
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Retrievalof 
oocytes Embryo transfer

Embryo transfer
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Optimal management
of ovaries

Efficient IVP of 
embryos

Selection of viable 
embryos

Embryo preservation
Slow freezing / vitrification

In vitro 
maturation 

(IVM)

In vitro 
fertilisation 

(IVF)

In vitro 
culture 
(IVC)

Ovary collected at 
slaughterhouse

Ovary collection

Rapidly plunge in 
transport medium at 

38°C
(physiological serum / 
PBS with antibiotics)

Transfer to laboratory at 
38°C within 2 hours 

Anomalies observed
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Oocyte retrieval

Ovarium are cleaned twice before collection with CTAB solution
(Hexadecyltrimethylammonium bromide) and rinsed twice with
NaCl 0.9% or PBS with antibiotics.

Oocyte retrieval

Constant flow rate at 
25 ml/min

Retrieval medium: modified PBS with PVA and phenol red

Oocyte retrieval

In vitro development of sow oocytes after IVM and IVF collected from different follicle of 
different sizes (3 replicates, MARCHAL et al. 2002)

Follicle size influences the proportion of oocyte to reach the blastocyst stage but not the quality 
(number of cells) of blastocysts
a, b Significant difference (Chi square, P<0.05)
Blast.: blastocysts ; MII : metaphase II ; 2PN: 2 pronuclear

Follicule size Oocytes Blastocysts Blast./MII Blast. / 2PN Cells
(mm) (n) (% SD) (% SD) (% SD) (mean SD)

Equipment 

Stereoscopic microscope Incubator with accurate temperature and atmosphere 
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Oocyte retrieval

Good oocyte quality: 
- several layers of cumulus (4 to 5)
- homogeneous dark cytoplasm 

Oocyte maturation

Aim: Evolution of the oocyte nucleus from prophase I
(germinal vesicle) to metaphase II (MII) (stage at ovulation)

Nutriment, salts, growth factor and hormones

Maturation medium (IVM medium):
NCSU-37, Cysteine, -mercaptoethanol, insuline, PFF (follicular fluid). 

Stimulation solution: 
eCG, HCG, Dibutyryl cyclic-AMP and antibiotics.

Equilibration 3 hours at 38.5°C with 5% CO2 under saturated hygrometry atmosphere.

100 l drops under mineral oil

Oocyte maturation

Washing of selected oocytes with PBS and twice with IVM medium 

50 oocytes per 500 l well (4 well dish) or 25 oocytes per drop of 100 l under mineral 
oil:

Maturation 20- 22 hours IVM medium and stimulation solution

Washing twice with IVM medium
Maturation 20-22 hours IVM medium

Bad quality of maturation can induce polyspermy

38.5 - 39°C
Saturated hygrometry

5%CO2
2 x 20-22 Hours Hoechst 33342

Semen preparation for in vitro fertilization

Semen: frozen semen from epididymis tail

Medium: Modified TALP with caffeine

It is important to equilibrate the medium for 3 hours under CO2 at 38.5°C before
using it with spermatozoa.
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Semen preparation for in vitro fertilization

Semen preparation:

Centrifugation 600g during 3 min, pellet re-suspend with TALP at 106/ml
Or
Washing with solution of PBS + 0.3% BSA, 3 centrifugations at 900g during
10min, after the third centrifugation pellet re-suspend with TALP at 106/ml
Or
Percoll® gradient: 1 column 45% with BTS over 1 column at 70% (90% with
ejaculated sperm). Centrifugation at room temperature 700g, 30min. Pellet re-
suspend with BTS re-centrifugation 100g,10 min. re-suspend with TALP at
106/ml.

Motility and viability evaluation

Fertilization

Medium:

Modified TCM-199 (Earle salt, L-glutamine + NaHCO3, glucose, hemi calcium
lactate, sodium pyruvate, D-sorbitol, penicillin G and gentamicin)
or
TALP.

Equilibration 20 hours at 38.5°C with 5% CO2 under saturated hygrometry
atmosphere

Fertilization

Washing of oocyte twice with IVF medium

Transfer 50 oocytes in 500 l of TALP in the IVF petri dish and proceed to
insemination.
2000 sperm cell/ oocyte (100 l for 50 oocytes).

After 6 hours wash the oocytes to eliminate excessive number of spermatozoa
adhering to zona pellucid and cumulus cells and transfer in 500 l of fresh TALP
medium previously equilibrate.

Fertilization
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Embryo culture

Medium:

NCSU-23 supplemented with BSA, sodium pyruvate and Sodium lactate but
without glucose and for the first 48h

NCSU-23 with Glucose and supplemented with BSA, sodium pyruvate and
Sodium lactate

Equilibration minimum 3 hours at 38.5°C with 5% CO2 and saturated
hygrometry atmosphere

Day 2 Day 3 Day 4 Day 5

Day 6 Day 7 Day 8-9

Embryo culture

NCSU-23 without Glucose NSCU -23 with Glucose

NSCU -23 with Glucose

Accuracy of incubator for optimal results

Optimal humidity 
conditions

Optimal gas 
conditions

Optimal temperature

Delivering exact gas specification: premix gas bottle.
Low gas usage.
Gas flow and water level system visuals.
Active gas line warming.
Tube guides prevent tubes kinks.
Tube guide plastic cover and heating tube guide reduce condensation.
Built-in cooling fan for even temperature and condensation prevention.
Non diffusing tube.  

BT37 optimal gas and humidity condition
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Reproduction clinic.

Embryo preservation

Vitrification

In vitro experiment

Embryo preservation

Vitrification

In vivo experiment

Embryo Transfer
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Embryo preservation

Transfer

Embryo transfer

Thank you for your
attention

Agnes.camus@imv-tecnologies.com

~185~




