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Dear Colleagues,

The field of Assisted Reproductive Technology (ART) has grown by leaps and bounds. Still a very 
nascent and evolving field, the need for active research in the field is understated.

The history of in vitro fertilisation (IVF) goes back more than half a century. The first birth in a 
nonhuman mammal resulting from IVF occurred in 1959, and in 1978, the world's first baby 
conceived by IVF was born. 

Louise Brown, born 43 years ago on 25th July 1978, made history by being the first test tube baby 
conceived through IVF. This was led by Patrick Steptoe and Robert Edwards, the latter of which 
received the 2010 Nobel Prize for Physiology or Medicine.

To commemorate this success in the field of ART, iHERA, in association with Cipla, announces a 
two-day scientific fest. We take immense pleasure in inviting you to the 2nd Virtual “embART 2.0”- 
International Online Symposium for the Best Practices in Clinical Embryology to be held on 24th & 
25th July, 2021.

The theme of this Symposium is “FROM BELL JARS TO BENCHTOPS”. embART 2.0 will feature world 
renowned faculties from across the globe on a single platform to spread the knowledge, with wide 
range of synchronized sessions focusing on infertility and reproductive biology guaranteed to 
stimulate and motivate the audience.

A 2-day Symposium consisting of Pre-Congress Masterclass, Keynote Lectures, Oral Presentations, 
Interactive Debates and Panel Discussions on Cutting-Edge Research in the field of Human 
Reproduction and Fertility. The Pre-Congress Masterclass is specially designed for in-depth 
knowledge and enables you to choose the deliberations specific to your area of interest and 
clinical practice.

In totality, embART 2.0 is an innovative and informative event that talks about latest research and 
techniques used in the field of Clinical Embryology across the world, informs about the processes 
in clinical governance and Quality improvement and exposes audiences to Clinical Embryology 
innovators and experts.

We welcome you and look forward to your participation.

A platform to educate yourself………. listen, get inspired, learn, practise and flourish.

Regards,
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International Human Embryology Research Academy or iHERA is an online, not for profit 
platform, which envisions for enhancing the knowledge for anyone who wants to expand their 
information horizon right from basics to expert level. iHERA being in its initial phase; we aim high 
yet keep our feet grounded. We believe in growing together and welcome all interested in 
growing with iHERA.

iHERA aims to provide a platform for researchers to share their work from the field of embryology 
and increase their audience and reach. By providing this means iHERA believes to fulfil the basic 
need of every aspiring embryologist and researcher – the need to get recognized.

About iHERA

Founders
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Consultant Embryologist at 
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Satya

10



 

Programme05



Date: Saturday, 24th July 2021 Time: 02:00 pm - 07:15 pm IST 

Pre-Congress Masterclass

DAY-1

INAUGURAL PROGRAM (02:00 pm onwards)

Topic Speaker ModeratorDurationTime

Dr. Rajvi Mehta Dr. Shrikant Yatnale02:40-03:10 QC in ICSI

Dr. Priya Bhave Dr. Prasanna Kumar
Shetty K

03:10-03:40 QC in Embryo Transfer

Dr. Alpesh Doshi

Dr. Antonio Alcaide
Raya

Dr. Fiona D'souza03:40-04:10 Quality Control Standards in
PGT: Time to Re-Check 

Dr. Randhir Singh04:10-04:40

02:10-02:40 20 min

20 min

20 min

20 min

30 min

QC in Conventional IVF Dr. Bindu Chimote Dr. Deven Patel

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

Quality Control Issues in 
Handling Culture Media 
(Cryo Bio System, India)

2.0

THEME - TECHNOLOGY, QUALITY & IVF

PROGRAM COORDINATORS

Dr. Tarika Deora Dr. Nidhi Singh Ms. Tejaswani KonariMs. Yoshita Tanwar
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Concluding Remarks & Vote of Thanks 
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06:10-06:40

What do you mean by Quality 
in IVF? Technology - Results-
Patient satisfaction?

Dr. Joe Connaghan Dr. Prabhakar SinghQC in Vitrification

60 min

20 min

20 min

05:10-06:10

06:40-07:10 Dr. Carol Lynn 
Curchoe

Dr. Nirmal BhasinHow AI & Machine Learning are
Revolutionizing Quality Control 
in IVF 

Dr. Nishad Chimote

Dr. Akash Agarwal

Dr. Sayali Kandhari

Dr. Gaurav Kant

Dr. Kersi Avari

Dr. Pranay Ghosh

Dr. Vandna Hegde

Dr. Paresh Makwana  

Moderators PanelistsDurationTime

Topic Speaker ModeratorDurationTime

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

(Cryo Bio System, India)

Panel Discussion

Speakers JudgesDurationTime

Dr. Akanksha MishraConventional Methods of
Sperm Preparation

Dr. Rahul Sen Dr. Ann Margaret
Mangalaraj

Advanced Methods of
Sperm Preparation

04:40-05:10 10 min

10 min

AUDIENCE INTERACTION10 min

Dr. Sanketh Dhumal
Satya 

Debate



Date: Sunday, 25th July 2021 Time: 08:45 am - 07:45 pm IST 

Scientific Symposium

DAY-2

INAUGURAL PROGRAM (8.45 am onwards)

2.0

THEME - FROM BELL JARS TO BENCHTOPS

PROGRAM COORDINATORS

Dr. Rahul Sen Dr. Sanketh Dhumal Satya Dr. Paresh Makwana Dr. Akash Agarwal

Humidification: The Veterinary
Horse of Embryology 

Dr. Gabor Vajta Dr.  Chandan N

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

Topic Speaker ModeratorDurationTime

09:00-09:30 20 min

20 min Dr. Sushil Kumar
Chopra 

09:30-10:00 Dr. George Liperis Routine Semen Analysis. 
Should the WHO criteria for 

normal sperm be the driving 
force for selecting the 
fertilization method?

Dr. Colleen lynch20 min Dr. Natachandra
Chimote 

10:00-10:30 2PN or Not 2PN? How Genetic 
Fertilization Checks Answer 

the Question?

20 min10:30-11:00 Dr. Danilo
Cimadomo

Dr. Ratna
Chattopadhyay

Definition of Developmentally 
Incompetent Embryo

20 min11:00-11:30 Dr. Laura Rienzi Dr. Pankaj Talwar Epigenetic Risk Assessment of 
Assisted Reproduction 

Technologies  

13



02:40-03:10 20 min Establishing a QMS in a newly
constructed ART LAB

Dr. Lynne Nice Dr. Sandeep
KarunaKaran 

Topic Speaker ModeratorDurationTime

02:10-02:40 20 min Role of Extracellular 
Vesicles in Reproduction

Dr. Krishna 
Chaitanya Pavani

Dr. A S Ansari

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min
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TopicDurationTime Moderators Panelists

KPI: Maximize the Results: 
Embryo Culture- The Man, 

The Machine, The Tools

60 min Dr. Sarabpreet 
Singh

Dr. Shubhangi Gangal
Dr. Sanjay Shukla
Dr. Varsha Samson Roy
Dr. Sujata Ramkrishnan
Dr. Charulata Chatterjee
Dr. Sapna Srinivas

Dr. Krishna 
Chaitanya

11:30-12:30

Panel Discussion

20 min Dr. Goral GandhiDr. Birol Aydin 01:00-01:30 Oocyte Cryopreservation: 
How to Maximize the Outcome?

20 min Dr. Sunil Jindal Dr. Marc Torra 
Massana 

01:30-02:00 Genetic Toolkit for Male 
Infertility in Fertilisation Failure

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

DurationTime Speaker ModeratorTopic

POWER BREAK 10 MIN

30 min

Dr. Sanjay Shukla

Dr. Charudutt Joshi  

Dr. Jayant Mehta Dr. Ved Prakash

Incubation Technology in 40 
Years of IVF & Future of ART

DR. SUBHASH MUKHERJEE12:30-01:00

Speaker ChairpersonsDurationTime ORATION



04:10-04:40 Dr. Daniel Hlinka Dr. Deepak Goenka Optimization of ICSI timing by 
non-invasive PLM spindle 

evaluation in order to minimize 
in vitro induced alteration of 

embryo development 

04:40-05:10 20 min

20 min

20 min

Dr. Omar Farhan
Ammar

Dr. Geeta Goswami Intracellular Calcium and 
Oocyte Quality

05:10-05:40 Dr. Matheus Roque Dr. K. D. NayarDouble Trouble: Present 
Situation of eSET

05:40-06:10 Dr. Alexia 
Chatziparasidou

Dr. Saroj Agarwal

Dr. Vandana Bhatia

The Impact of Fresh and 
Frozen Testicular Tissue 

Quality on Embryological 
and Clinical Outcomes

06:10-06:40 30 min Dr. Sonia Malik 
Dr. Nayana Patel
Dr. Rajul Tyagi

Current Scenario of Third 
Party Reproduction in India
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TopicDurationTime ModeratorSpeaker

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

AUDIENCE INTERACTION10 min

20 min

Dr. Manika Saxena Dr. Kuldeep Jain10 min

10 min Dr. Jayalakshmi 
Shoraff 

Dr. Ramdoss Srinivassan

03:10-03:40

Dr. Jaffar Ali 03:40-04:10 20 min Dr. Brig R. K. Sharma Synthetic Protein-Free 
chemically defined media for 
human ART: Compliance with 

safety, regulatory and 
cultural norms

DurationTime

Choo-U-Sing The Best Day For 
Embryo Vitrification

JudgesSpeakers

DAY 3

AUDIENCE INTERACTION10 min

DAY 5

EXPERT PANEL:

Debate



Dr. Ved Prakash

Dr. Srinivas M S

Dr. Charudutt Joshi

Dr. Alex Verghese

Dr. Suresh Kattera

Dr. Sudesh Kamat

Dr. Yousef Alhelou

06:40-07:40 60 min Dr. Vijay Mangoli

Dr. Keshav Malhotra 

Incubators: From Bell Jars 
to Benchtops

DurationTime PanelistsModeratorsPanel Discussion

Valedictory & Winner Announcement

Follow us onOur website
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Senior Embryologist & European 
Technical Applica�ons Scien�st (TAS) at 

Fujifilm Irvine, Madrid

Dr. Antonio Alcaide Raya

Abstract
Culture media play a central role in ART. Handling them properly is 
crucial to get the best performance and therefore get the best 
results. Manufactures design and produce specific media for each 
type of cell and each clinical procedure, and embryologists are 
responsible of using them preserving the proper�es and  
func�onality with which they were produced for as long as possible. 
Storage, sterility, pH and osmolality are the main aspects that can be 
affected by an improper handling. The focus of this presenta�on is to 
comment on those aspects of media management that can affect 
their proper�es to a greater extent.

QC Issues in Handling Culture Media

PRESENTATION
ABSTRACT
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Deputy Scien�fic Director
Westmead Fer�lity Centre, Australia

Dr. George Liperis

Study ques�on
To evaluate fer�liza�on outcomes by conven�onal IVF on ejaculates with less 
than WHO reference values as assessed on day of fer�lisa�on.

Summary answers
Fer�lisa�on outcomes origina�ng from less than WHO reference value 
ejaculates assessed on day of fer�lisa�on, suggest that these samples can be 
considered for conven�onal IVF.

What is known already
Intra-cytoplasmic sperm injec�on (ICSI) was ini�ally developed for male 
infer�lity cases, however ESHRE data shows that ICSI cycles outnumber 
conven�onal in vitro fer�lisa�on (IVF) by almost two to one. Over the past few 
decades, there has been a worldwide increase in the use of ICSI for all kinds of 
infer�lity with the ra�onale that ICSI is associated with a higher likelihood of 
fer�liza�on. According to a pair of recent retrospec�ve European studies, use 
of ICSI in cases without male infer�lity holds no advantages over conven�onal 
IVF.

Par�cipants/materials. Se�ng, methods
Par�cipants were consented pa�ents undergoing IVF/ICSI at a single centre 
between Jan 2018 – Dec 2019. Sperm ejaculates were collected on the day of 
oocyte retrieval, where volume (balance scale), concentra�on  
(haemocytometer) and mo�lity (slide assessment) were assessed as per were

Rou�ne Semen Analysis. Should the WHO 
Criteria for Normal Sperm Be the Driving 

Force for Selec�ng yhe Fer�liza�on Method? 

18
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assessed as per WHO criteria. Following gradient centrifuga�on, re-suspended 
samples with total mo�le sperm count of ≥0.1 mil/ml and ≥70% progressive 
mo�lity were used for conven�onal IVF by adding 0.1 mil/ml mo�le sperm to 
each insemina�on dish.  

Main results and the role of chance
Over the designated study period, 83 couples had fer�lisa�on by conven�onal 
IVF from ejaculates with less than WHO reference value across the following 3 
categories: total mo�le count (<20 mil/mL), density (<15 mil/mL) and 
progressive mo�lity (<32%). The average age of men at the �me of ejacula�on 
was 36.8 0.7 and ejaculatory values were: volume of 2.7 0.1 mL, total count of 
26.7 1.6 mil/mL, total mo�le count of 5.2 0.4 mil/mL, density of 9.9 0.3 mil/mL 
and progressive mo�lity 19.8 0.8%. Following gradient centrifuga�on and two 
wash steps, the mean volume of re-suspended sperm in fer�lisa�on media was 
0.5 0.0 mL. The number of oocytes collected per cycle was 8.0 0.6 (n=662 
oocytes), with 7.2 0.5 being at the meiosis-II (MII) stage at fer�lisa�on check 
(n=596). Fer�lisa�on rate per cycle was 66.3 3.0% (n=422 fer�lised oocytes) 
and 73.2 3.0% per MII oocytes. Two cycles resulted in failed fer�lisa�on (2.4%) 
with an average of 5.0 0.2 oocytes collected from these cycles (total of 11, with 
10 at the MII stage at fer�lisa�on check). During the study �me-frame at the 
same centre, failed fer�lisa�on rate by conven�onal IVF for sperm ejaculates 
within the WHO norms for pa�ents with 4 MII oocytes was 1.8% (28/1546). 

Limita�ons, reasons for cau�on
The results represent the experience gained from current prac�ce and not of a 
prospec�ve controlled study. Developmental poten�al of embryos origina�ng 
using this approach and clinical outcomes were not explored. 

Wider implica�ons of the findings
Sperm ejaculates with less than WHO reference values should not be excluded 
for conven�onal IVF, as these samples can s�ll result in sa�sfactory fer�lisa�on 
outcomes without increasing failed fer�lisa�on outcomes. 
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Science and Research 
Manager of the Genera Life Centers, Rome

Dr. Danilo Cimadomo

“Developmentally incompetent embryos” (DIPE) is a defini�on largely missing 
in the literature and/or based on outdated and unreliable criteria (1-5). In Italy, 
this represents an issue since Italian clinics are not allowed to discard viable 
embryos (Italian Law 40/2005). But, what informa�on can be used to define a 
DIPE in our daily rou�ne? Previous defini�ons of non-viability failed. In fact, 
blastomere fragmenta�on, degenera�on, mito�c arrest, and mul�nuclea�on 
are insufficient to clearly iden�fy non-viable embryos and blastocyst culture is 
the only reasonable strategy to assess embryo developmental competence. 
Yet, also at this stage, both sta�c and morphodynamic assessments are 
insufficient  to define reproduc�ve incompetence. Recently also zygotes 
outlined as “abnormally fer�lized”, especially when not cultured in a �me-lapse 
system, were shown to result into euploid-diploid blastocysts and healthy 
babies. SIERR (Italian Society of Embryology, Reproduc�on and Research) along 
with SIGU (Italian Society of Human Gene�cs) then dra�ed an official document 
to define DIPE based on both embryological and gene�c criteria, which has 
been then published in the Journal of Assisted Reproduc�on and Gene�cs (6). 
Three categories of embryos were outlined: 

Defini�on of Developmentally Incompetent 
Embryo (DIPE)

Developmentally competent embryos (DeCE)
Gene�cally-untested and euploid 2PN-derived viable embryos (preferably 
blastocysts)
Euploid-diploid 0PN- and 1PN-derived blastocysts
Blastocysts affected from monogenic condi�ons and/or aneuploidies 
compa�ble with a pregnancy beyond the 1st trimester

20
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Gene�cally-untested 0PN- and 1PN-derived blastocysts
“Mosaic” embryos
Embryos affected from segmental (also known as par�al) aneuploidies

Developmentally competent preimplanta�on embryos of undefined 
reproduc�ve competence  (DeCURC)

DIPE
≥3PN-derived embryos
Developmentally-arrested and degenerated embryos
Embryos affected from: 
(i) Cons�tu�ve complex aneuploidies; 
(ii) Cons�tu�ve monosomies; 
(iii) Cons�tu�ve trisomies of chromosome 1, 2, 3, 4, 5, 7, 10, 11, 12, 14, or 19; 
(iv) Haploidy or poliploidy; 
(v) Lethal monogenic condi�ons

1. Zegers-Hochschild F, Adamson GD, Dyer S, Racowsky C, de Mouzon J, Sokol R et al. The Interna�onal Glossary 
on Infer�lity and Fer�lity Care, 2017. Fer�l Steril 2017;108:393-406.
2. Zegers-Hochschild F, Adamson GD, Dyer S, Racowsky C, de Mouzon J, Sokol R et al. The Interna�onal Glossary 
on Infer�lity and Fer�lity Care, 2017. Hum Reprod 2017;32:1786-801.
3. Alpha SIRM, ESHRE SIGE. Istanbul consensus workshop on embryo assessment: proceedings of an expert 
mee�ng. Reprod Biomed Online 2011;22:632-46.
4. Alpha SiRM, ESHRE SIGoE. The Istanbul consensus workshop on embryo assessment: proceedings of an 
expert mee�ng. Hum Reprod 2011;26:1270-83.
5. ASRM. Blastocyst culture and transfer in clinically assisted reproduc�on: a commi�ee opinion. Fer�l Steril 
2018;110:1246-52.
6. Cimadomo D, Capalbo A, Scarica C, Sosa Fernandez L, Rienzi L, Ciriminna R et al. When embryology meets 
gene�cs: the defini�on of developmentally incompetent preimplanta�on embryos (DIPE)-the consensus of 
two Italian scien�fic socie�es. J Assist Reprod Genet 2021;38:319-31.

Main references
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Senior Clinical Embryologist and IVF Laboratory
Director of Genera Life Centre in Italy.

Dr. Laura Rienzi

Epigene�cs refers to chroma�n modifica�ons that regulate gene ac�vity and 
are not due to DNA sequence change. Epigene�c mechanisms entail DNA 
methyla�on, histone modifica�on, non-coding RNA, remodeling of 
nucleosomes and organiza�on of chroma�n structure. The term genomic 
imprin�ng describes the expression of specific genes in a parent-of-origin 
specific manner (not biparentally inherited). Specifically, the epigene�c mark 
(e.g., methyla�on) placed on the allele during oogenesis silences the maternal 
allele in the offspring and only the paternal allele is transcribed to mRNA. Germ 
cell development and early embryogenesis are crucial windows in the erasure, 
acquisi�on and maintenance of genomic imprints. Indeed, in mammals, two 
major genome-wide epigene�c reprogramming events take place during 
gametogenesis and early embryogenesis. In par�cular, during oogenesis the 
acquisi�on of maternal DNA methyla�on begins at puberty in primary to antral 
stage follicles and it is mostly complete in MII-ovulated oocytes; conversely, 
during spermatogenesis, paternal DNA methyla�on acquisi�on occurs during 
prenatal stages of spermatogenesis and it is completed by birth. Also the 
epigene�c landscape is different in oocytes and sperm: in the MII oocyte, the 
genome possesses histones compac�ng chroma�n, which is then further 
condensed into loops that are bound to spindle fibers. Oocyte chroma�n is 
hypermethylated and carries repressive histone modifica�ons; in the mature 
sperm, instead, protamines �ghtly compact chroma�n into toroids (90–99% 
chroma�n) that are punctuated by histone solenoids (1–10% chroma�n). 
Sperm DNA is hypermethylated except at regions bearing ac�ve and bivalent 
histone modifica�ons. Within 4 hr of fer�liza�on the male pronucleus 
undergoes rapid demethyla�on via a mechanism mediated by oocyte DNA 
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methyl transferase. The maternal genome remains protected from this process 
and is therefore likely to undergo passive demethyla�on. Lastly, de novo 
methyla�on occurs at the blastocyst stage, which is lineage specific: the inner 
cell mass is in fact more methylated than the trophectoderm. 
Imprin�ng disorders are a group of congenital diseases affec�ng genomically 
imprinted chromosomal regions and genes, and disturbances of imprinted 
genes may alter their regula�on (epigene�c muta�on). The clinical phenotypes 
of imprin�ng disorders are diverse, but primarily involve growth or neurological 
development. The main diseases are Beckwith-Wiedemann syndrome (BWS) 
[prevalence: 1-5 /10.000], Angelman syndrome (AS) [prevalence: 1/10,000 to 
1/20,000], Prader-Willi syndrome (PWS) [prevalence: 1/15,000-30,000] and 
Silver-Russell syndrome (SRS) [prevalence: 1/30,000 to 1/100,000]. Some 
reports exist of a higher prevalence especially of BWS a�er IVF (rela�ve risks up 
to 5.2). Nevertheless, the evidence to date is insufficient to support an 
associa�on between IVF and imprin�ng disorders. Most importantly, in the 
absence of a comparison group comprising couples with infer�lity who 
conceived naturally, it is difficult to be certain as to whether an effect is due to 
IVF or to the infer�lity per se.
Yet, it is clear that from ovarian s�mula�on, throughout fer�liza�on, embryo 
culture, biopsy (if performed) and embryo transfer, we operate in a very 
delicate phase of the gametogenesis and embryo preimplanta�on 
development. Therefore, limi�ng the manipula�ons and constantly controlling 
the safety of our protocols and their medium- and long-term effects (if any), is 
key. Of note, also the absence of issues must be reported in peer-reviewed 
journal so to decrease the impact of “repor�ng bias”, which o�en causes 
misinterpreta�ons of the data. Studying epigene�c effects, s�ll, will always be 
complex also due to the numerous confounders that might bias the 
interpreta�on of the evidence (like lifestyle, environment, …) as well as the 
defini�on of a proper study design, analy�cal protocol and control group. 
Therefore, a careful interpreta�on of the evidence is cri�cal.
Couples should con�nue to be made aware of the poten�al associa�ons 
between ART and imprin�ng disorders, and informed that the absolute risk of 
their child being affected remains low.
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Embryologist, Researcher and Master’s Degree 
professor at Clínica Eugin, Barcelona

Dr. Marc Torra Massana

Intracytoplasmic sperm injec�on (ICSI) has a mean fer�liza�on rate around 
70-75%, but total fer�liza�on failure (FF) happens in 1-3% of all cycles. FF is a 
problem usually unexpected which implies a high psychological and economic 
impact to the pa�ents and, currently, there is lack of tools for its diagnosis or 
predic�on. Fortunately, during last years, a considerable number of studies 
have iden�fied more than 30 different gene�c variants in infer�le men 
responsible of FF a�er ICSI. Most of these gene�c variants affect PLCZ1, an 
oocyte ac�va�on factor which can explain around 30% of male-related FF. Most 
of these variants are pathogenic, affect regions which are crucial for PLCZ1 
protein ac�vity and, although not fully confirmed, certain PLCZ1 variants would 
cause infer�lity when carried in heterozygosis. In addi�on, recent studies 
broadened the spectrum of genes involved in FF, including ACTL9 and DNAH17. 
Despite all these important advances, future research is required to develop a 
complete gene�c toolkit for the diagnosis of FF. 
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Laboratory Manager,
Care Fer�lity, Northhampton

Dr. Lynne Nice

The aim of this presenta�on is to discuss how to choose and set Key 
Performance Indicators (KPI) in the laboratory. 

Clinical and laboratory KPIs will be reviewed. The role of communica�on, 
documenta�on and audit in the laboratory will be discussed. The importance of 
change control before the introduc�on of new equipment and process and the 
monitoring of op�mal parameters, value of training and standardisa�on in the 
laboratory will be demonstrated.

A good quality management system will demonstrate that irrespec�ve of 
operator or laboratory, it is possible to provide a high quality process for 
pa�ents. 
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Consultant Clinical Embryologist, 
Co-Founder and Director of Embryolab Fer�lity Clinic, Greece

Dr. Alexia Chatziparasidou

Brief Lecture’s Descrip�on
Azoospermia is considered the most severe form of male infer�lity. Un�l 1993, 
azoospermia was synonymous to sterility and was considered untreatable. The 
introduc�on of Intracytoplasmic Sperm Injec�on has revolu�onized the 
treatment of azoospermia and enabled, for the first �me, azoospermic men to 
father their own gene�c offspring. Despite the progress so far, our ability to 
predict the poten�al of tes�cular spermatozoa to support embryonic 
development is s�ll limited.

This lecture will focus in: 
The impact of tes�cular �ssue quality in terms of spermatozoa presence, 
mo�lity and morphology when used fresh or frozen on embryological and 
clinical outcomes. 

And aims to: 
Contribute to maximize the chances of conceiving in azoospermic men via the 
development of customized management treatment approaches.
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Re�red Professor and Senior Consultant Clinical IVF 
Embryologist - University of Malaya, Singapore

Dr. Jaffar Ali

The SYNBIOS synthe�c embryo culture, handling and cryopreserva�on media 
formula�ons are chemically defined. Their clinical efficacy has been 
demonstrated / published. The main topic of discussion of the present 
communica�on is that of issues rela�ng to compliance with safety, regulatory 
and cultural norms with special reference to the synthe�c media formula�on.
The synthe�c media are devoid of biological components of non-uniform 
composi�on. This eliminates batch varia�on in the quality of media 
manufactured allowing batch-to-batch chemical consistency during produc�on 
month a�er month. The direct consequence of which is that the varia�on in 
quality of embryos generated between batches is minimised or eliminated and 
is maintained uniform. It follows that the treatment outcome too likewise 
remains uniform and does not fluctuate between batches of media. This is 
because the quality of embryos generated can be maintained uniform month 
a�er month. Batch consistency in the quality of media manufactured is an 
important considera�on with possible regulatory implica�ons.  

It is well recognized donor serum proteins cannot be sterilized with absolute 
certainty. Donor serum proteins carry a theore�cal health risk because it may 
harbour hazardous protein-bound pathogenic agents such as viruses and prions 
which could be transmi�ed to embryos, pa�ents and healthcare workers. The 
synthe�c media prevents disease transmission which is an�cipated to comply 
with safety and regulatory norms.
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More than a hundred contaminant proteins other than albumin have been 
iden�fied in human serum albumin (HSA) prepara�ons used in making 
conven�onal  IVF media products. Of these, 18 are associated with the innate 
immune and 17 with inflammatory responses. These undeclared contaminant 
proteins could poten�ally adversely influence embryonic development, 
gesta�on age, birth weight and perhaps have subsequent effects on health of 
the offspring. However this issue does not arise for/with synthe�c media.

Serum albumin is extracted from blood and blood products. The la�er are 
considered impure/unclean in many cultures. However the synthe�c media is 
an�cipated to comply with the cultural norms and lifestyle of many religions 
and beliefs, e.g.: Caste Hindus, Muslims, Jehovah's Witnesses, (possibly other 
faiths as well), including vegetarians, vegans, etc. 

Micro RNA and DNA strands may be present as contaminants in media 
containing donor serum proteins. Albumin binds RNA, and to a lower level, DNA 
sugges�ng  contaminant donor RNA/DNA in protein-containing culture media 
carry the risk of crossover with the embryonic genome which is not permissible 
in some cultures in absolute terms.The synthe�c media being synthe�c will 
circumvent this issue such that the gene�c purity of the lineage of the progeny 
(i.e. ART babies) can be ensured which is paramount in a number of cultures. 
This a�ribute complies with the norms of major cultures of the world.

In conclusion the synthe�c media is an�cipated to be or appears compliant with 
the regulatory and safety issues as well as the cultural norms and values of 
some communi�es. 
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1.    Thank you Deepak for invi�ng me here and for my introduc�on and lets
      start with explana�on why Op�mising of ICSI �ming should be of our
       interest
2.    We know there are three major contributors of embryo crea�on
       1st one: ….>
        Spermatozoon – bringing the half of the chromosomes, centrioles missing 
        in the oocytes and triggerimg the fer�lisa�on
       2nd one:…. >
        Oocyte – which is the major biological contributor of the embryo crea�on
        But we have to consider also the third one…>
        in-vitro condi�ons including ICSI procedure…..>
        which is the ul�mate unnatural interven�on However, ….
3.    it’s clear that without ICSI, the treatment of infer�lity would be 
        substan�ally   less effec�ve, therefore…..>
        if ICSI is used we have to minimize poten�ally nega�ve effects ot it…..>
4.    And the first, and essen�al condi�on for successful ICSI is to inject …..>
        the oocytes in their real mature state.
       But the ques�on which I am opening now is…
5.    is if our oocyte maturity evalua�on by conven�onal microscopy is correct? 
6.    So, let’s go to clarify it by polarized microscopy which can reveal the 
       stages of meiosis in much more details by intravital non-invasive 
       spindle detec�on.
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7.  Using conven�onal microscopy, we dis�nguish three basic stages of maturity 
•   GV oocytes with a dis�nct germinal vesicle …..>
•   MI oocytes having no polar body….>
•   and MII oocytes with extruded 1st Pb which are generally considered 
      as mature oocytes and ready for fer�liza�on….>
8.   However, under PLM we can see the different pictures….>
      While GV oocytes remain GV …..>
9.  In so called metaphase I oocytes without visible 1st Pb we can 
      find Metaphase I, Anaphase I and early Telophase I oocytes…>
10. However, in a reality, metaphase I oocytes are very rare...>
      A�er analysing of more than 800 of oocytes we´ve found MI oocytes only in 
      two cases….>  
11. But this is not surprising because metaphase I oocytes occur a�er 
      GVBD   what takes about 25 hrs a�er meiosis resump�on prompted 
      by trigger 
      while the oocyte punc�on is performed at least 36 hrs a�er the trigger...>
12. This is why the absolute majority of the oocytes without the 1st Pb are 
       at anaphase or early telophase I 
13.Now we should explain what is the difference between MI, AI and early 
      TI oocytes
14. In MI oocytes the spindle is localised centrally corresponding to 
      the previous posi�on of GV… >
      and the chromosomes are s�ll in the form of homologous pairs….>
15.During Anaphase the spindle moves to the periphery of the oocyte …..>
       and the chromosomes are already segregated….>
16. And the posi�on of the spindle and segrega�on of chromosomes is a 
      crucial difference between metaphase and anaphase oocytes…>
17. In early telophase we can find the first signs of cytokinesis….>
      as a very sub�le protrusions of the oolemma…>
18. Taken together, we can conclude that so called MI oocytes are in fact at …>
      Anaphase I or early Telophase I and real MI oocytes are very, very rare…>
19. And now you may have a ques�on: 
      Why do we need to dis�nguish it?
      The answer is very simple ….>
      Its about the knowledge…>
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20. Because in embryology as well as in our life 
       everything is about the �ming….>
       The cells are developing in the cell cycles which are very specific before 
       and a�er fer�lisa�on and therefore, the understanding of the cell cycles 
       is a basic knowledge of embryology. The �ming of embryo development 
       is be�er known from �me-lapse data but the oocyte matura�on is s�ll  
       overlooked. This is why we should know it. And therefore, it doesn’t 
       ma�er if we call these stages MI or AI or early telophase, it is much 
       more important that we know what´s behind it and how to manage it.
       Now, let’s go back to the oocytes because….> 
21. even in so called MII oocytes we can see the different pictures 
       under polarized and conven�onal microscopy…> 
       The 1st Pb is visible in both microscopes …>
22. But polarized microscopy can reveal …>
       telophase I ….>
       interkinesis and …>
       the real metaphase II oocytes…>
       What’s the difference between these stages?....
23.  At Telophase I…..>
       the cytokinesis is not finished yet and for example, if you would perform 
       a polar body biopsy at this �me ….> you would remove all of 
       the chromosomes because they are s�ll not separated from the spindle…>
24. A�er telophase we should have an interphase in normal mito�c 
      cycles. However, this a meiosis and reduc�on of chromosomes takes place…>
      Therefore, instead of the interphase leading to chromosome duplica�on 
       we have a special phase called interkinesis. …..>
       During this phase the spindle disappears in human and is not detectable 
       for about 1-2 hrs…>
       The disappearance of the spindle is a normal spindle behaviour 
       during matura�on of the oocytes and occurs before a new metaphase II 
       spindle reappears… >
       Therefore, it must be considered that the absence of the spindle is not 
       always a sing of poor oocytes. ..>
25. And finally, a�er interkinesis we can reveal the real mature oocytes being 
      at metaphase II which are arrested at this phase un�l fer�lisa�on….>
26. Let´s go to summarize the phases of oocyte matura�on as seen under 
       PLM in sequen�al recordings
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27.  Now we should already understand the phases of meiosis ……>
        and we can go back to the former ques�on…>
        What is a correct �me for ICSI?
28.  In order to specify it we should know that the period of the 
        oocyte´s ability….> to be fer�lised and to create healthy embryos is not 
        the same. Here is one example for understanding it…..>
29.  Maybe 20 years ago we used to do so called rescue ICSI in oocytes 
        that failed to fer�lise by conven�onal IVF.
        The result of this rescue ICSI….>
        was high fer�lisa�on rate but no viable embryos or pregnancies. 
        It means that the oocytes ability to produce  healthy embryos is shorter 
        than ability to be fer�lised.
        Moreover, there is another very important factor influencing the correct 
        ICSI �ming …>
30.  We have to dis�nguish between …..>
        normal and delayed responders because in delayed responders….>
        the progression of meiosis is substan�ally longer as it is expressed in 
        dura�on of anaphase – metaphase transi�on. 
        Pls. keep it in mind because its a crucial factor discussing la�er 
        how to manage the ICSI �ming….>
31.   So let´s go to find out what is the real impact of ICSI in normal responders. 
        Please, note that there is no clear line between normal and 
        delayed responders but….> for our study we considered the pa�ents 
        with more than 8 oocytes retrieved and more than 80% of them being 
        at metaphase two as normoresponders…> We pooled the oocytes from 
        the same cohort and compared the effect of ICSI upon……..> fer�lisa�on…>
        blastocyst rate….> and induc�on of abnormal embryo development….>
32.  In Metaphase II oocytes we wanted to find out…>
        if ICSI shi� for 3-4 hrs can influence the results…>
        for the 2nd group we used telophase I oocytes with extruded 1st 
        polar  body….. and for the third group we used the oocytes at anaphase 
         or early telophase it means those…..> with a visible sign of cytokinesis…>
33.   Fer�lisa�on rate was unchanged in MII and late telophase oocytes but …
        ..>It was significantly decreased in anaphase and early telophase oocytes
34.  Even blastocyst rate was significantly impaired only in anaphase/
        early telophase oocytes
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35. Abnormal 2PN fer�lisa�on occurs when meiosis in not finished…>
       by extrusion of the 2nd polar body but it proceeds directly to PN 
       forma�on  a�er interkinesis….> Maternal PN was diploid as confirmed 
       by PGT-A ….> This abnormal fer�lisa�on does not to have be 
       dis�nguished from normal 2 PN zygotes if you are not able to recognize 
       a missing 2nd polar body…>
36. Another anomaly induced by ICSI of immature oocytes is 1 
      PN fer�lisa�on….> An extra polar body extrusion was observed in 1 
      PN zygotes what could be explana�on of missing PN….> Resul�ng 
       embryos cleaved abnormally and were arrested very soon….>
37. Taken together we can conclude that in order to avoid in-vitro 
       induced anomalies and keep high fer�lisa�on and blastocyst rate in 
       normal responders we have to keep these simple rules…….>
      1. MII oocytes having 1st Pb after OPU can be fertilised without any 
       specific timing preferences……>
      2. so called MI oocytes without 1st polar body at OPU should be fertilised
       at about 2 hrs after the polar body extrusion ….>
       3. use PLM to verify the spindle or time-lapse to record the time of 
       PB extrusion
       Now you could ask me why so many words and pictures when the situa�on 
       is rather simple and clear----inject just the oocytes with the 1st polar body. 
       Yes, its true….. >
38. but only for normoresponders….
       Because majority of our pa�ents are delayed or poor responders having 
       up 5 oocytes from which only  1-2 are at MII and majority  are 
       immature oocytes…
39. And in delayed responders the situa�on is a bit different when 
       compared with normoresponders…..>
       We observed a significant altera�on of fer�lisa�on and blastocyst rate even 
       in group of telophase oocytes…….>
       Without PLM you are unable to recognise anaphase I oocytes because 
       in conven�onal microscopy it already has a visible 1st polar body and….>
       you cannot dis�nguish it from real metaphase II oocytes.
       So the last ques�on to be answered today is….>
40. How to manage ICSI �ming to avoid in vitro induced anomalies in 
       delayed responders?
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      We need to get a �me to mature the oocytes…>
      Therefore, the first step is start a trigger 2-3 hrs sooner ….>
      and postpone the ICSI �me 6-7 hrs a�er OPU…>
      and if you have a possibility, verify it by PLM…..>
41. This a system we applied in our centre for a longer �me to get at least 
      one embryo for transfer and to avoid cancela�on of the cycles what is 
       very frequent in poor or delayed responders…….>
      Finally, here is one comment from ISIDA embryologist which followed 
      my presenta�on on LinkedIn last year.
      In brief ……>
      By postponing of ICSI 6-7 hrs a�er OPU we decreased a cancela�on rate 
      in women over 40 from 44 to 24%
      And this is why we are doing it.
      Thank you for your a�en�on and if you are interested you can find 
      this topic also on my LinkedIn profile.
      Have a good day
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Freelancer, Consultant in Embryology,
and Founder of Vita Vitro Shenzhen, China

Dr. Gábor Vajta

The aim of this lecture is to  analyse factors contribu�ng in osmolality problems 
in embryo cultures, and to highlight the urgent need to resolve them.  Although 
osmolality was always regarded as a crucial parameter of media used in 
assisted reproduc�on, its change during embryo culture was ignored un�l 
recently. During the first decades of IVF, when short-term group cultures were 
used in a humid atmosphere, no drama�c changes in osmolality occurred, and 
most embryologists supposed that the oil overlay prevented dehydra�on 
completely. 

This false assump�on led to the introduc�on of dry benchtop topload 
incubators based on a number of addi�onal unsupported arguments. 
Moreover, blastocyst transfer was also introduced those years. Eventually,  a�er 
the applica�on of �me-lapse machines requiring single media-single 
embryo-uninterrupted cultures,  controversial results drew a�en�on to 
dehydra�on. Its harmful effect is widely recognised now: it may decrease the 
overall efficiency with 10 to 20%. Although some adjustments may slightly 
alleviate the problem, the ul�mate way should be to restore the close-to-100% 
humidity. This is impossible with the highly popular and widely used dry 
incubators - unless we find a simple and inexpensive, promptly applicable 
escape route.

"Humidifica�on - the Veterinary Horse 
of Embryology?"
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Consultant Embryologist
Neelkanth Fer�lity, Jaipur

Dr. Rahul Sen

A total of five million births all over the world are the result of ART. Half of the 
DNA contributed to the offspring is by the sperm. Numerous Advanced 
techniques were developed to isolate superior quality spermatozoa with intact 
chroma�n condensa�on and without chromosomal abnormali�es for use in 
ART. Currently available Conven�onal techniques such as Density Gradient 
Centrifuga�on (DGC), the swim-up select sperms solely based on their mo�lity 
and morphology. However, the important factors that affect the fer�lity such as 
oxida�ve stress, physiological damage and DNA integrity cannot be assessed by 
any of these conven�onal techniques. Sperm DNA integrity has been 
demonstrated in plethora of publica�ons & has shown associa�on of sperms 
with poor DNA integrity with decreased implanta�on and pregnancy rates. 

Conven�onal sperm separa�on techniques show dis�nct limita�ons in that 
they do not necessarily select spermatozoa according to their func�onal 
competence or gene�c quality as it is achieved in the female genital tract. In 
view of these concerns, scien�sts and clinicians are increasingly urged to 
improve sperm separa�on techniques in order to select the most func�onal 
spermatozoa for fer�liza�on. Hereby, the emphasis is rather on the health of 
the progeny than on achieving pregnancy or increasing the success rates of ART. 
To achieve selec�on of spermatozoa based on these natural principles, 
scien�sts and clinicians need to understand the processes of sperm selec�on 
occurring in the female genital tract in order to mimic the chemical and physical 
mechanisms involved i.e. the principles of sperm selec�on should be as close as 
possible to the natural selec�on processes in the female. 

Advances in Sperm Prepara�on Methods 
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Founder Director -
Embryology Academy of Research & Training 

Dr. Kersi Avari

In vitro fer�lisa�on- a standard and one of the most dependable and sought 
a�er procedure in assisted reproduc�on needs no introduc�on. A process 
which has nearly conquered the challenge of infer�lity put forth by nature for 
some reason or another and which brings a smile of hope to the hopeless 
couple is an amalgama�on of galloping technology, precise implementa�on 
and dedicated applica�on.

Hence it will be impossible to compartmentalise the IVF procedure, its results 
and the pa�ent sa�sfac�on!! The end result is an amalgama�on of all three 
which ul�mately bears rich dividends in the form of a successful implanta�on 
resul�ng in the much awaited pregnancy. The endless wait and pa�ence 
endured by the infer�le couple is a stress stretched beyond expecta�ons. 
Hence the couple undergoing any form of ART treatment undoubtedly deserves 
op�mal care, dedicated treatment to the best of their sa�sfac�on. Remember 
the infer�le couple is physically, financially and emo�onally stressed. An 
assurance, a comfort zone and a helping hand is all the pa�ent needs.

What do you mean by Quality in IVF?
Technology - Results- Pa�ent sa�sfac�on?
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So quality in IVF can’t be the domain of any single en�ty. An ideal infer�lity 
laboratory professionally managed fully equipped with latest and relevant state 
of the art technology managed by skilful Embryologists should jus�fy to the 
needs of the pa�ent and should be worth the money spent. 

The huge cost of the treatment and irony is that the results are not that 
towering as per the pa�ents expecta�ons is an another spoke in the wheel 
which throws us an immense challenge. Many a �mes treatment with a smile is 
enough to erase the psycho soma�c stress thus propelling the pa�ent from a 
state of helplessness and despair into a state of confidence and posi�vity a 
much needed catalyst!!

A pa�ent will not care how much the doctor knows but the pa�ent will always 
want to know how much the doctor cares!!
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Context -
ICSI for pa�ents with severe OAT is a challenge with respect to finding sperm, 
and then choosing those that are mo�le as well as normal. Procedures like 
MACS, PICSI, or microfluidics o�en cannot be offered to these pa�ents due 
both the sperm count and mo�lity being much below 1 mill/ml and 1% 
respec�vely. This method uses PvP channels to obtain rela�vely normal mo�le 
sperm for ICSI for OAT pa�ents for whom flushing media is usually used. FM 
compromises ICSI by affec�ng pipe�e suc�on and control.

Aim - 
To visualize and catch mo�le sperm from severe OAT sample and use the 
principles of microfluidics to select normal sperm. 

Methods

Materials - Spermwash media, 7% PvP 
Add 1 ml spermwash to the liquefied semen sample, and centrifuge it at 1600 
RPM for 15 minutes. Discard the supernatant and concentrate the pellet, and 
incubate at 37°C for 30 minutes. On an ICSI dish, make a thick wide rectangular 
streak of PvP and add droplets of flushing media to keep oocytes. Overlay with 
oil. Purposely overload the bo�om of the PvP streak with washed semen taken 
from the mid of the sample tube. Incubate this dish at 37°C for 5 minutes. Once 
the dish is taken out, pull the thick PvP streak sidewards in 3-4 areas to form 
channels. Incubate the dish at 37°C for a further 10 minutes a�er which it can 
be placed on the micromanipulator for ICSI. 

Results and Conclusion - The incuba�on post addi�on of washed overloaded 
semen allows mo�le sperm to escape the debris filled semen streak and swim 
to corners of the pvp streak where no semen was deposited. The normal, good 
quality sperm will swim inside the channels using the principles of microfluidics 
movement and sperm present INSIDE the channel can be immobilized and used 
for ICSI. This improves fer�liza�on and blastula�on rates.
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Semen sample 
taken from 
middle region 
of pellet

Normal good 
quality sperm 
from OAT 
sample will 
separate from 
debris and 
collect here in 
the channel 
corner (arrows)

PvP streak with 
side channels

FM drops for 
oocytes

Washed 
semen 
loaded here
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