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Issues covered in this Bill include the categorization of Infertility /
ART Clinics into primary, secondary and tertiary depending upon 
the infrastructure, personnel and services being offered at these 
clinics.  

The ART (Regulation) 
Bill-2010 
History was created in 1978 with the 

births of Louise Brown and Kanupriya 
Agarwal following in vitro fertilization. 
The birth of Louise Brown was accom-
panied by a lot of fanfare while that of 
Kanupriya was shrouded in mystery and 
the scientist hounded. The stark contrast 
in the reactions to these two births  are 
not difficult to comprehend. India then 
was a third-world country for whom all 
the problems seemed to emanate from 
its over-population. Family planning 

and controlling the population was the 
issue foremost in the minds of policy 
makers and scientists and there was 
very little place for those attempting to 
treat infertility. In fact, for many years 
after Harsha, (the first scientifically 
documented IVF baby in India) was 
born in Mumbai in 1986, the team had 
to constantly ‘justify’ why India needed 
test tube babies not only to policy mak-
ers but also to the press and lay public! 
However, hopes had been raised for the 
thousands of infertile couples in India.  

MAKING OF WORLDWIDE  
EMBRYOLOGISTS DIRECTORY 
An initiative which has got a tremendous success. Extend your kind support to make this Worldwide 
Embryologists Directory. Send your short Bio-data with a nice portrait picture and get yourself high-
lighted and connected with Worldwide Embryologists Network. 
Are you an Embryologist? ………Then please send your short Bio-data & Photograph today. 
admin@lifeinvitro.com    www.lifeinvitro.com/p/Embryologists 

By Rajvi H Mehta, PhD 



 

 
Over the decades, many IVF Clinics started 
in the metros and very soon in smaller 
towns in India. It is guestimated that there 
are nearly 1000 clinics/ centres  claiming to 
offer IVF services in India and there is a 
great concern amongst the policy makers 
about the quality of the services and the 
success rates claimed by these clinics. And, 
thus in 2002, the 
National Guidelines 
for the Accreditation, 
Supervis ion and 
Regulation of ART 
Clinics  in India were 
drafted under the chairpersons of Dr. B N 
Chakravarty and Dr T C Anand Kumar. 
This document underwent exhaustive public 
debate with over 
4000  peop le 
participating in 
the discussion. 
This draft was 
further modified 
in 2005 keeping 
in my mind the 
views and concerns of the different sections 
of society.   

Rajvi H Mehta, PhD 
Chief Scientist,  

Trivector Embryo Support Academy 

Mumbai 

rajvihm@gmail.com 

These guidelines will soon become a legislation with the crea-
tion of the ART Bill (2010) which may soon be passed in the 
forthcoming sessions of Parliament. The Rules laid down in 
this Bill are very comprehensive covering various facets of 
ART.   
Issues covered in this Bill include the categorization of Infertil-
ity /ART Clinics into primary, secondary and tertiary depend-

ing upon the infrastructure, personnel 
and services being offered at these 
clinics.  
 
It chalks out the minimal physical 
infrastructure required by each of 
these categories of clinic. It is manda-

tory for the tertiary level clinic to have a qualified gynecolo-
gist, clinical embryologist, andrologist, counselor, program 
coordinator or director. The responsibilities of each of these 

personnel are well defined.  
The Bill describes in brief the different 
ART procedures and patient selection 
for the same. This is to ensure that there 
is no misuse or overuse of technology.  
It also lays emphasis on the counseling 
services being provided to the patients. 

The next section of this bill deals with the Regulation of the 
ART Clinics and Semen Banks. There would be a national 
advisory board under which there would be the state boards 
which would have their own advisory committees and registra-
tion authorities who would be registering the ART clinics after 
proper inspection.   The Bill also provides very clear guidelines 
on third party reproduction including oocyte donation, sperm 
donation, embryo donation and surrogacy.   

A variety of 27 consent forms have also been provided  at the 
end of the document.  The details of this Bill are not discussed 
in this report and it available online on the websites of the 
Indian Council of Medical Research and the Ministry of Health 
and Family Welfare - www.mohfw.nic.in & www.icmr.nic.in.  
 
It is strongly recommended that all those who are working in 
the field of ART in India, should study this bill.  

These guidelines will soon become a 

legislation with the creation of the ART 

Bill (2010) which may soon be passed in 

the forthcoming sessions of Parliament.  

It is strongly recommended that all 

those w ho are w orking in the field of 

ART in India, should study this bill.  
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Dear Colleagues 
 
It is a great pleasure to come out with 
the second News letter of academy of 
clinical embryologists, India. The Acad-
emy is striving to bring the best to the 
practicing clinical embryologists 
through regional training programs and 
online educational materials. 
 
In this second news letter, we have in-
cluded three articles – one on the future 
of Micromanipulation, the robotic plat-
form for ICSI by Navid Esfandari, from 
Toronto, second on the current concepts 
in Blastocyst vitrification by Pierre 
Vanderswan from Belgium and third on 
“Taking the stress out of ART induced 
oxidative stress” by Stefan S du Plessis 
from South Africa and Ashok Agarwal 
from Cleveland. Moreover, the president 
of American college of Embryology,     
Dmitri I. Dozortsev has contributed a 

special message for the Indian embry-
ologists. Moreover, Rajvi Mehta one of 
the leading IVF scientists in India, talk 
about the regulation of ART clinics. 
 
The Newsletter also covers upcoming 
meetings, workshops and latest news in 
IVF. I also thank the LG Life Sciences 
for their continuous support in our aca-
demic activities and their generous 
grants in bringing out this news letter. 

Alex C Varghese, PhD 
 
Editor 

Alex C Varghese, PhD 
Vice-President, 

Academy of Clinical Embryologists, 
India 

alex@lifeinvitro.com 
Web: www.lifeinvitro.com 

Cell: 0091 9748634082 

The successful birth of the 
world’s first test tube baby 
was reported on July 
25th,1978. India’s first scien-
tifically documented IVF 
Baby was born on August 
6, 1986 In Mumbai through 
the support of the Indian 
council of Medical Re-
search. In the last three dec-
ades more than 4 millions 
of babies conceived by As-
sisted reproductive Tech-
nologies have been born 
throughout the world. In-
troduction of new technolo-

gies in ART to treat infertile 
couple may raise several tech-
nical and moral dilemmas and 
it will lead to ethical and tech-
nical challenges. Infertile cou-
ple go for ART procedure as 
the last resort to parenthood, Because they cannot bear the 
social stigma (BARRENESS) that is not having child. As-
sisted reproductive technologies have not reached the stage 
where all kinds of infertility can be treated or offer 100% 
success rate. ART team also face technical challenges when 
they try to select the right treatment to treat infertile couple. 

The Increasing infertility rate due to various reasons lead to 
mushrooming of infertility clinic all over India. Today we 
don’t have information as how many ART centers are there 
and how many IVF cycles being done in all these centers. 
Due to the absence of National registry, it is difficult to get 
reliable information about number of IVF cycle done, ba-
bies born out of these techniques, is there any congenital 

anomalies and any follow up of the babies was made to 
rule out any abnormalities . The malpractice in ART has 
been reported in the press which can initiate legal action on 
the ART centers, such practices prevail not only in India 
but also other countries. Most of the countries have taken 
measures to curb the malpractices by formulating the 
guideline for ART clinics. Unfortunately in India we don’t 
have such guidelines to supervise those who are practicing 
ART. Scientific societies in India have initiated formulating 
the guideline in the year 2001. This was the first meeting 
held at Bangalore, work shop was sponsored by National 
Academy of Medical Science (NAMS).  

Academy of clinical embryologists is planning to come up 
with Guidelines for Good Practice in ART laboratories 
which includes. Minimal requirements for IVF laboratories 

and the responsibility of em-
bryologist justified application 
of the IVF Lab procedures.  
ACE-India is planning to un-
dertake series of initiatives to 
promote good laboratory prac-

tice in an ART lab and need for the qualified embryologist. 
ACE initiative is not only to come up with the guidelines 
for IVF lab and also give continuous support to the embry-
ologist to update their knowledge about the recent ad-
vances taking place in the field of ART by conducting sym-
posium and wok shops regularly.  

M.S Srinivas, MSc, PhD 
President, 

Academy of Clinical Embryologists, India 
drsrinivas555@gmail.com 

Web: www.aceindiaonline.org 
Cell:0091 9844081601 

MS Srinivas, MSc, PhD 
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Before the introduction of microma-
nipulation, the majority of cases of severe 
male infertility were generally not treat-
able. In-vitro fertilization (IVF) cycles 
were cancelled in about one-third of these 
cases due to failed fertilization.  The in-
troduction of micromanipulation tech-
niques such as zona drilling, partial zona 
dissection, and subzonal insemination 
reduced the incidence of failed fertiliza-

tion and salvaged many IVF cycles. How-
ever, there was little improvement on 
fertilization and pregnancy outcome be-
cause these procedures required a rela-
tively high number of progressive motile 
sperm which in turn frequently resulted in 
a high incidence of polyspermy 
in inseminated eggs.  To over-
come these limitations, microin-
jection of a single sperm into the 
ooplasm (intracytoplasmic sperm 
injection, ICSI) was developed.  
ICSI resulted in a dramatic im-
provement in fertilization rates and revo-
lutionized the treatment of infertile cou-
ples with severe male factor. 

ICSI however, is a labor intensive proce-
dure where a highly trained embryologist 
uses a hydraulic micromanipulation sys-
tem to pick up a single sperm and inject 
it under high power magnification into a 
human oocyte in order to fertilize the oo-
cyte.   

This process is technically challenging, and 
consequently there is a long learning curve 
of up to 6 months for a trained embryolo-
gist to be able to become skillful with this 
procedure.  

We developed a robotic ICSI system featur-
ing fast oocyte positioning, automated 
sperm tracking and immobilization, and 
adaptive oocyte injection with minimal 
human involvement. A cell holding device 
is developed to hold many oocytes into a 
regular pattern. A sperm tail tracking algo-
rithm robust to the low-contrast appearance 

and the nonlinear fast movement of the 
sperm tail is developed. In addition a com-
puter vision algorithm is developed to rec-
ognize oocyte structures for adapting injec-
tion parameters. 
The robotic system is able to inject 6-9 oo-

cytes at a time markedly reducing the time 
the oocytes are out of the incubator and 

exposed to cooling or changes in PH of the 
culture medium that can be detrimental to 
embryo development.  Finally, the system 

performs   the injection the same way for 
each oocyte resulting in more uniform re-
sults and fewer damaged oocytes. As shown 
in Fig. 1, the robotic ICSI system consists 
of a standard inverted microscope (Bright 
field imaging, 20X objective, Nikon Ti-S), 
a CMOS camera (601f, Basler), an in-house 
developed vacuum-based cell holding de-
vice for holding multiple oocytes, an in-
house developed precision vacuum pump to 
provide pressure ranging between -2.5kPa 
to 2.5kPa for holding and releasing oocytes, 
an in-house developed motorized rotational 
stage placed on a motorized X-Y transla-

tional 
s t a ge 

(ProScan, Prior Scientific Inc.) for oocyte 
positioning and orientation control, a 
straight ICSI micropipette (MIC-50-0, 
Humagen) connected to a 25 microliter 
glass syringe (Hamilton), filled with min-
eral oil, and mounted on a linear stage 

(eTrack, Newmark System Inc.) for 
computer-controlled sperm aspiration 
and deposition, a 3-degrees-of-
freedom motorized micromanipulator 
(MP285, Sutter Inc.) for positioning 
the ICSI micropipette (30º tilting 
angle) to diagonally penetrate oo-

cytes, a heating stage (THN-60-10, 
LINKAM) to maintain oocytes and sperm 
at 37ºC and a host computer for controlling 
multiple motion control devices and proc-
essing images in real time. Different from 
conventional ICSI setups that consist of two 
micromanipulators and use both a holding 
micropipette and an injection micropipette, 
our system contains only one micromanipu-
lator and uses a single injection micropi-
pette for the complete ICSI task.  

Robotic Microinjection  
to improve ICSI outcome 

Navid Esfandiari, DVM, PhD, ELD, HCLD (ABB)1        ; Zhe Lu, PhD2; Xuping Zhang, PhD2; Robert 
F. Casper, MD1; Yu Sun, PhD2 

1Toronto Centre for Advanced Reproductive Technology (TCART), Department of Obstetrics and Gynecology, & 
2Department of Mechanical and Industrial Engineering, University of Toronto, Toronto, Canada.  

The average time cost in each injection cycle, which 
includes tracking, immobilization, aspirating a 

sperm and injecting it into an oocyte, was approxi-
mately 2 minutes per ICSI operation.  

Fast oocyte positioning, automated 
sperm tracking and immobilization, 
and adaptive oocyte injection with 

minimal human involvement.  

Dr Navid Esfandiari, PhD, HCLD 
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 The operation sequence of automated 
sperm immobilization is shown in Fig-
ure 2. An operator selects a sperm of 
interest by computer mouse clicking on 
or in proximity to the sperm head (Fig. 
2a). This step permits the human opera-
tor to select a desired sperm based on 
sperm morphology and motility, thus 
exercising his/her expert knowledge. 
The system then starts to track the 
sperm head and tail (Fig. 2b). The lo-
cated sperm head position enables the X
-Y stage to keep the sperm of interest at 
the center of the field of view. The sys-
tem controls the micromanipulator to 
produce a sequence of motions. The 
midpoint of the sperm tail is tapped by 
the injection micropipette against the 
bottom of the sperm well to immobilize 
the sperm (Fig. 2c). The sperm is then 
aspirated into the micropipette from the 
head and its head is positioned at the 
black line (Fig. 2d).  The performance of the robotic ICSI 

system was quantified by injecting 120 
hamster oocytes with donated human 
sperm. The model of hamster oocyte 
injection with human sperm is widely 
used in ICSI training. The average time 
cost in each injection cycle, which in-
cludes tracking, immobilization, aspi-
rating a sperm and injecting it into an 
oocyte, was approximately two min-
utes per ICSI operation. For quantita-
tive assessment, survival rate was de-
fined as the ratio of the number of in-
jected oocytes that are alive after 20 
hours incubation to the total number of 
injected oocytes with sperm success-
fully deposited in the cytoplasm. The 
high survival rate (≈ 90%) demon-
strates that robotic injection did not 
cause significant damage to cell devel-

opment. Clinical trial with human oo-
cytes using the robotic ICSI system is 
underway.  
References: 
Y. Sun and B. J. Nelson, “Biological 
cell injection using an autonomous 
microrobotic system,” Int. J. Robot. 
Res., vol. 21, pp. 861- 868, 2002. 

Corresponding Author 
Navid Esfandiari, DVM, PhD, ELD, HCLD (ABB)  
 
Director, IVF and Andrology Clinical and Research 
Laboratories, Toronto Center for A.R.T. 
Assistant Professor, Dept of Gynecology and Obstet-
rics, University of Toronto 
210-150 Bloor St. West, 
Toronto, ON M5S 2X9 
Phone: (416) 972 0110  ext: 275 
Fax: (416) 972 0036  
nesfand@yahoo.com 
nesfand@tcartonline.com  

A serendipitous discovery by QUT 
scientists could help unravel the mys-
tery of why many assisted reproductive 
procedures for infertility fail to produce 
a pregnancy. An initial search for a 
particular bacteria in follicular fluid 
(FF), the fluid which surrounds individ-
ual eggs in the ovaries, led to a puz-

zling finding, QUT researcher Dr Chris-
tine Knox from QUT's Institute of 
Health and Biomedical Innovation 
(IHBI), said. "It was noted that FF from 
some women undergoing assisted re-
productive techniques (ART) coagu-
lated in the test tube while FF from 
other women undergoing ART did not," 
Dr Knox said. 

For this work, Dr Knox received the 
Wesley Research Institute's 2008 Re-
searcher of the Year with co-
researchers Dr John and Janet Allan, 
Wesley Monash IVF, and the Wesley 
Research Institute Tissue Bank.  

Dr Christine Knox  

"We tested the FF of 148 women and found 
bacteria present in the fluid of 99 per cent 
of the women tested. Only the FF from one 
woman was sterile," Dr Knox said.  
 
"By testing both vaginal swabs and FF we 
found that in some women bacteria pre-
sent in the lower genital tract was trans-
ferred to the FF at the time of egg pick-up 
by the procedure TVOR (transvaginal oo-
cyte, or ovum, retrieval). 

"In this process ripened eggs are removed 
from the ovary by a needle through the 
vagina. In other women, we found the FF 
had been infected with unique bacteria not 
found in the lower genital tract. 
 
"When we looked at pregnancy outcomes 
in the early study, we found that only 25 
per cent of women with FF colonised with 
unique bacterial species achieved a suc-

cessful pregnancy," she said. By contrast, 
bacteria introduced into the FF at the time 
of TVOR did not have the same effect and 
50 per cent of these women achieved a 
successful pregnancy. Dr Knox said the risk 
factors for having infected FF and poor 
pregnancy outcomes appeared to be: a 
longer time of infertility before ART; previ-
ous ART with TVOR; and a past history of 
damage to the Fallopian tubes. 

In this study both culturable and non-
culturable bacteria have been detected in 
the FF samples and, surprisingly, 95 per 
cent of these samples had more than one 
type of bacteria in them. 
Reference: 
Hum Reprod. 2011 Apr 20. [Epub ahead of print]  
PMID: 21511711 

This News Adopted from  
www.inscience.org 

Both culturable and non-
culturable bacteria have been 
detected in the FF samples! 

Microbial Colonization of 
Follicular Fluid 
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Dear Colleagues, 
 

I was asked by Dr. Alex C Varghese, the Vice-President of a recently formed Indian Academy of Clinical Embryologists 
to share my thoughts about the role of an organization of embryologists. It is an honor to do so.  

Dr Dmitri I. Dozortsev,  
M.D, PhD, EMB, HCLD 

President, American College of  Embryology, USA 

 

E-mail: dmitrid385@hotmail.com  

Let me begin with the story of Dr. Brown, a general practice physician 
from Groveton, Texas. He was in private practice for many years and was 
adored by his patients. The only problem was that he was not really a 
doctor… but an impersonator. He picked his medical skills up while being 
treated in the hospital. His lack of credentials was discovered by chance 
when he placed a prescription order with the same pharmacy that the real 
Dr. Brown was using.  
 
At the end, Dr. Brown of Groveton was prosecuted just like a number of 
other physician impersonators, many successful.  
 
It does not surprise us when a doctor or a policeman impersonator gets 
prosecuted. But did you ever wonder why would someone who is appar-
ently successful in his professional capacity ends up in court liable for 
work that he was doing rather well? 
 
Why is that one day professionals who were successfully practicing al-
ready would decide to create a corporation to 
regulate their trade and safeguard against those, 
who are not part of the charter? 
 
The main reason is a patient right to standard of 
care, because not every self-made doctor will be 
as good as Dr. Brown.  
 
Until recently, embryology practitioners have 
not been organized as an independent profes-
sional group capable to control their trade. As a 
direct result, the profession, which at its incep-
tion was regarded as highly prestigious and 
exclusive, practiced by giants like Robert Ed-
wards, is being trivialized by non-embryologists into a set of technical 
skills.  
 
The vast majority of patients have an illusion that embryology is an exten-
sion of their physician’s practice and thus covered by their doctor standard 
of training. We know, however, that it is not true and that standards of 
embryology education and training simply do not exist.  
 
Some individuals and clinics take advantage of such status-quo because it 
enables them to take virtually “anyone from the street” and regardless of 
educational background train her or him to perform embryology proce-
dures. The ability of such “practitioners” to perform is interpreted as evi-
dence that Embryology is trivial and requires no specialized education. 
 
However, the truth of the matter is that virtually any capacity, including, 
airline pilots and surgeons  can be trivialized into a set of skills.  
 
Yet, the patient has the right to the standard of embryology care, just like 
with any other health service.  Particularly considering that the quality of 
embryology practice is entirely individual-dependent and the payment of 
embryology services comprises about 2/3 of patient’s payment for IVF 
cycle. Therefore, it is only fair to the patients that they are served by a 

competent embryology practitioner, who has specialized education in 
embryology and meets a minimum requirements established by an organi-
zation of peers.   
 
Thus, the main role of organization of embryologists is establishing stan-
dards of embryology education, training and practice by providing an 
oversight so that those standards are enforced.  
 
Organization of embryologists has to also play a proactive legislative role, 
working with other organizations and the government toward creating the 
framework within which embryology practitioners can self-regulate their 
profession.  
 
This is how Robert P. Buckwald, MD (president of NY state society of 
pathologists) addressed this pivotal point in the development of his field:    
 
"My career has allowed me to work closely with many distinguished pa-
thologists all of whom realized that, as a group and as individuals, we 

must participate in the molding, shaping and 
direction of our profession. Herb Lansky, Paul 
Bachner, Sheldon Taubman and David Tiersten 
taught me the nonscientific aspects of pathology, 
the economics and the politics. They correctly 
believed that if we didn't become involved and 
guide the profession, non pathologists would 
very willingly take over completely."   
 
The stated position of the American College of 
Embryology is that embryology should be regu-
lated as neither a practice of medicine, nor diag-
nostic testing. Instead, a specific set of regula-
tions has to be developed to address the unique-

ness of our field.     
 
Embryology, just like other areas of medicine has technical and non-
technical capacities. Recognizing this, a distinction has to be made that 
takes into account the level of education.  
 
Since our field is very small, we need to be on average better educated 
than professionals in other specialties in order to drive the field toward 
new heights. 
  
In the United States, embryology practitioners are incorporated as an 
American College of Embryology (ACE).  Current ACE certification 
raises the bar only slightly above existing certifications, but this is not the 
end product, but a mere indication of a commitment toward creating a 
stronger profession. 
 
India has some of the highest educational standards in the world and 
therefore its organization of embryology practitioners is well positioned to 
take on a leadership in establishing standards of practice as well as in-
creasing the visibility and the prestige of the profession.  

The quality of embryology practice is 
entirely individual-dependent and the 
payment of embryology services com-

prises about 2/3 of patient’s payment for 
IVF cycle.  Therefore, it is only fair to the 
patients that they are served by a compe-

tent embryology practitioner, who has 
specialized education in embryology and 
meets a minimum requirements estab-

lished by an organization of peers. 
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Vitrification of Blastocysts in  
“Open” and “Closed” Carrier Device  
Vanderzwalmen P1,2     Wirtleitner B1 Jareño D2 Uranga I2 Vanderzwalmen S2 
Zech NH1 
1IVF Centers Prof. Zech, Bregenz, Austria  
2Centre Hospitalier Inter Regional Cavell (CHIREC), Braine l’Alleud – Bruxelles, Belgium 

Prevention of intracellu-
lar ice formation: how? 
 
The leading factor nega-
tively influencing the 
survival of cryopre-
served cells or embryos 
is intracellular ice. Vit-
rification is a cryopre-
servation procedure 
where solutions (Water 
and solute) are con-
verted into a glass-like 
amorphous solid free of 
any crystalline struc-
tures.  
It is a quick procedure 
involving only two 
steps where the biologi-
cal material is cooled 
below the glass transi-
tion temperature and 
warmed rapidly through 
the crystalline phase 
before reaching the fu-
sion T°. 
 
Exposure to cryopro-
tectant solutions 
 
In order to achieve intra- 
and extra-cellular vitreous 
states, oocytes, zygotes, 
cleavage embryos and blas-
tocysts have to be exposed 
successively to non-vitrifying and 
vitrifying solutions of cryoprotec-
tants (CPs) before cooling. 
The success of vitrification proto-
cols depends therefore on an opti-
mal dehydration process when 
cells are exposed to hypertonic 
solutions followed by an adequate 
entrance of CPs. These events are 
determined by several biophysical 
factors such as the membrane 
property (cellular permeability),  

the type and concentration of cryoprotective addi-
tives (permeability property, concentration and 
temperature of the CPs) and the surface-volume 
ratio of the cells.  
 
In addition, the type of carrier device or support 
plays a crucial role and determines the steps of 
exposure of the cells to CP solutions before cool-
ing.  
 
 

“Open” and “Closed” carrier devices 
 
Vitrification with  "Open" carrier devices 
(Cryoloop, Cryotop, Cryoleaf, Vitriplug), which 
allows direct contact with liquid nitrogen (LN2), 
has become a popular way to achieve cooling 
rates above 20.000 C°/min.  
The advantage of ultra-rapid cooling is that a 
vitrified state is obtained because embryos are 
exposed to high concentrations of CP solutions. 
Even though exposure to such high concentra-
tions of CPs is very short, it is long enough to 

permit the protection of the biological material. 
Similarly, extremely high warming rates (> 
20,000 C°/min) can be achieved, preventing re-
crystallization. 
 
However, a major drawback of such ultra-rapid 
cooling procedure is the possible risk of bacterial 
and viral contaminations of the biological sample 
either during cooling or long-term storage. Also 
the quality of LN2 in terms of the presence of 
heavy metals and ozone molecules has not to be 

underestimated. Even though the question of con-
tamination with LN2 during ultra-rapid cooling 
and storage remain debatable with the use of 
"open" devices, it is still important to revise the 
carrier system in a way, which minimizes the 
potential risk of contamination especially in case 
of long term storage.  

Therefore, it is advisable that cooling and storage 
of cells and embryos should be carried out in a 
device that ensures complete separation from 
LN2.  

Dr Pierre Vanderzwalmen, PhD 

embryo CPS + 2 embryos 

Figure 1:The use of the VitriSafe system for the vitrification of human embryos.  a) the 
VitriSafe embryo carrier (G: gutter),  b) embryos in the gutter of the VitriSafe embryo carrier,  
c)  a 0.5 ml CBS straw,  d) the VitriSafe embryo carrier inserted in a 0.5 ml hermetically closed 
CBS straw before plunging into LN2.  

pierrevdz@hotmail.com  
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The protective straw, which is re-
quired to achieve aseptic vitrifica-
tion conditions, creates a heat-
insulating barrier. This inevitably 
leads to a pronounced drop in cool-
ing rate (< 2000 C°/min), increas-
ing the possibility of ice crystal 
formation if the intra-cellular con-
centration of CP is not well 
adapted to the need of the cells.  In 
fact, the probability of fixing the 
intracellular parts into a glass-like 
state depends on the rate of cooling 
and re-warming, and the concentra-
tion of CP solutions. 
Thus the drop in cooling rate as 
observed with “closed” devices has 
to be counteracted by gradually 
increasing intracellular concentra-
tions of CPs without inducing a 
toxic effect. 
 
Clinical application of vitrifica-
tion of blastocysts. 
 
The main goal in ART consist in 
achieving a healthy singleton preg-
nancy. Therefore fresh single blas-
tocyst transfer and vitrification of 
supernumerary embryos will in-
crease cumulative pregnancy rates.  
 
Many papers dealing with vitrifica-
tion of blastocysts using the “open” 
system have been published during 
the last decade. Seeing that the 
blastocysts are exposed for a short 
time in the CP solutions, it is nec-
essary to collapse (artificial shrink-
age) the blastocoele when ex-
panded blastocysts have to be vitri-
fied. 
 
In order to fulfil the European di-
rective concerning the safety aspect 
of cryopreservation, our team de-
veloped a hermetically closed car-
rier device (VitriSafe, VitriMed, 
Austria) that is easy to handle and 
guarantees the medical safety of 
vitrified human embryos and oo-
cytes.  
The VitriSafe consists of a large 
gutter in which a small quantity of 
CP containing the blastocysts can 
be deposited (Figure 1). Before 
plunging the biological material 
into LN2, the VitriSafe is com-
pletely inserted into a high security 
0.3 ml straw (CBS, Cryo Bio Sys-
tem, France). Both ends of the 
outer protective are heat-sealed 
before being plunged into LN2, 
ensuring hermetic isolation of the 
sample.  

Also, the VitriSafe guarantees high warming 
rates of >20,000 C°/min, without compromising 
aseptic conditions during extraction from the 
outer protective straw. 
The protocol that we have devised consists of a 
gradual exposure of the embryos to DMSO-
ethylene-glycol (EG) before aseptic vitrification 
using the VitriSafe carrier (Table 1). 
 
The aseptic vitrification method that we have 
developed seems very promising for the cryopre-
servation of blastocysts that originate from cou-
ples with male and/or female factor infertility, 
from oocyte donors, and from in-vitro matured 
oocytes retrieved from PCOS women (Table 2).    
 
It is well accepted that lower implantation rates 
are seen after a fresh embryo transfer with IVM 
embryos as compared to standard IVF/ICSI. One 
of the reasons might be the sub-optimal quality of 
the endometrium. After IVM and fresh embryo 
transfer, a synchrony between the endometrium 
and embryos has to take place in a greatly accel-

erated time schedule compared to other types of 
ART.  For these reasons, one alternative to fresh 
embryo transfer could be the cryopreservation of 
embryos, with subsequent transfers in an estra-
diol/progesterone supplemented cycle. 
 
Stachecki et al. (2008) developed a vitrification 
technique of blastocysts in closed 0.25 ml straws. 
After warming, a survival rate of 89% was ob-
tained and, out of 43 transfers, clinical pregnancy 
and implantation rates of 60% and 45%, respec-
tively, resulted. 
 
In spite of reduced cooling rates due to aseptic 
vitrification conditions, acceptable results are 
obtainable if the intracellular concentrations of 
CPs are well adapted to the needs of the cells. If 
such results are confirmed on a large scale, asep-
tic vitrification has the potential to become the 
standard cryopreservation technique, not only for 
human blastocysts but also for early embryo de-
velopmental stages.  

Table 1. Vitrification of  blastocysts with the VitriSafe device: Gradual exposure to the CP  
solutions from FertiPro and Irvine 

Table 2. Clinical outcomes of aseptic vitrification of blastocysts generated from different origins  
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Introduction 

As both sexes must undergo 
a series of complex physio-
logical processes in order to 
achieve pregnancy male and 
female factors can contribute 
equally towards couple infer-
tility. With the advent of as-
sisted reproductive technolo-
gies (ART), such as in vitro 
fertilization (IVF) and intracy-
toplasmic sperm injection 
(ICSI), many of these couples 
seek clinical intervention in 
order to achieve pregnancy. 
Various endogenous and ex-
ogenous factors can impede 
on ART outcome (Agarwal et 
al., 2006). Oxidative stress 
(OS), which result from an 
imbalance between free radi-
cals such as reactive oxygen 
species (ROS) and antioxi-
dant capacity, is just one such 
contributing factor. Gametes 
and embryos are natural 
sources of free radicals. 
When manipulated in vitro 
during ART techniques, these 
cells run the risk of generating 
and being exposed to supra-
physiological levels of ROS 
(Figure 1). 

Both in vivo and in vitro (during ART proce-
dures) OS have been implicated to be a ma-
jor role player in pregnancy failure, especially 
when it develops in the environment sur-
rounding the gametes (Tamura et al., 2008). 
The involvement of OS during IVF may be 
implicated not only in failure of IVF cycles but 
also in causing irreparable damage to the 
offspring. OS in ART may result from either 
internal or external sources. As previously 
stated internal sources include the spermato-
zoa, gametes and the embryos. More impor-
tantly, the external sources of ROS produc-
tion have 
plagued the pro-
cedure for a 
long time. Us-
age of culture 
media contain-
ing Fe2+ and 
Cu2+, high oxygen concentration in 
the IVF microenvironment, photody-
namic stress due to overexposure to 
light, and techniques such as centrifugation 
and cryopreservation have led to significant 
amounts of OS during ART (Du Plessis et al., 
2008). 
 
Free radicals, ROS, Antioxidants, and Oxi-
dative Stress 
 
A free radical is defined as any atom or mole-
cule that possesses one or more unpaired 
electrons. ROS are oxygen-derived free radi-
cals (e.g hydrogen peroxide - H2O2, superox-

ide anion - O2
-, hydroxyl radical - OH-) that 

are formed during the intermediate steps of 
oxygen reduction. Due to their highly reactive 
nature, ROS can combine readily with other 
molecules, directly causing oxidation that can 
lead to structural and functional changes 
and, conversely, result in cellular damage. 
Under normal physiological conditions, ROS 
must be neutralized continuously, while a 
small amount necessary to maintain normal 
cell function, must be preserved. ROS can be 
inactivated by a defence system consisting of 
enzymes and antioxidants (Taylor et al., 

2001). In the event of 
excessive ROS pro-
duction that exceeds 
the antioxidant de-
fence mechanism of 
the cells, the result is 
OS and all of its ac-

companying effects. OS is potentially harmful 
because elevated amounts of ROS can 
cause changes in basic regulatory molecules 
such as proteins, DNA, lipids, in addition to 
causing ATP depletion. The prevention of OS 
is a key to maintain the normal reproductive 
function (Gupta et al., 2009). 
 
ART procedure lends itself to OS 
During ART the gametes are prepared and 
manipulated dissimilar thereby contributing to 
the cellular sources of ROS in IVF being dif-
ferent from those of ICSI (Agarwal et al., 
2006).  Spermatozoa are normally centri-
fuged during preparation techniques which  
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have been shown to increase ROS production (Lampiao et al., 
2006). During conventional IVF, the oocytes, cumulus cell 
mass and spermatozoa can all generate and contribute to the 
ROS levels in the media. During preparation for ICSI, oocytes 
are denuded and stripped of their cumulus cells, while incuba-
tion time is also relatively shorter. ICSI also avoids sperm–
oocyte co-incubation and thereby prevents exposure of the 
oocyte to ROS producing defective spermatozoa with the ac-
companying 
possibility of 
ROS-induced 
damage. The 
problem, 
however, is 
that during 
sperm intro-
duction, 
some me-
dium is in-
jected directly 
into the egg, 
thereby in-
creasing the 
risk of mater-
nal DNA 
damage by 
ROS present 
in the culture 
media 
(Agarwal et 
al., 2003).  
 
In the ART 
setup, the 
physiological 
milieu is 
simulated by 
modification 
of the media, 
as well as the technique 
used. However, an in vitro setup can never mimic the exact 
physiology of an in vivo condition and, therefore, generation of 
ROS is inevitable. In the ART setup this can lead to OS with 
various detrimental consequences (Figure 2). 
 
Antioxidant treatments in an ART setting 
Due to the presence of so many internal and external sources 
of ROS that can contribute to the development of OS during 
ART, it is essential to explore ways to curb the potentially 
negative effects this may have on successful outcomes. In 
vivo, the body contains many natural antioxidant defense sys-

tems to protect a developing embryo from ROS. These 
mechanisms are eliminated during the in vitro state. Li et al. 
reported that the environment surrounding an oocyte or em-
bryo contains antioxidants from both enzymatic (e.g. SOD, 
glutathione peroxidase, and catalase), as well as non-
enzymatic (e.g. taurine, hypotaurine, vitamin C, glutathione) 
origin (Li et al., 1993). 
 

 
Both enzymatic and non-enzymatic antioxidants have been 
and are being studied in ART settings. While non-enzymatic 
antioxidant supplementation is more common than enzymatic, 
both have their value in improving fertility in men and women, 
as well as minimizing oxidative damage during embryo trans-
fer. 
One possible way to facilitate the management of OS during 
ART procedures include providing the potential parents with 
oral antioxidant supplements to improve the quality of the 
gametes prior to gamete collection (Rolf et al., 1999). Supple-
mental intake of vitamins A, C or E has been tried in an  

Figure 1: The effects of oxidative stress on male and female gametes.  
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attempt to enhance reproductive function with reasonable suc-
cess in farm and experimental animals (Taylor et al., 1995). 
The case for oral supplementation in males is more speculative 
and depends on whether it can actually increase antioxidant 
levels in the reproductive tract and gametes themselves (Ford 
& Whittington, 1988; Taylor, 2001). Some trials have reported 
that oral administration of antioxidants may improve sperm 
quality in heavy smokers (Dawson et al., 1992) and male factor 
infertility patients (Lenzi et al., 1993; Vicari & Calogero, 2001), 
while others could not find any benefits or changes in semen 
parameters of subfertile men treated with vitamins C and E 
(Rolf et al., 1999). Trials investigating antioxidant supplementa-
tion in females are few and lack power, but the results look en-
couraging, especially with vitamin C and E supplementation 
(Agarwal et al., 
2005). Recently it 
has also been re-
ported that mela-
tonin supplementa-
tion showed prom-
ising results in pro-
tecting oocytes 
against free radical 
damage, thereby 
improving fertiliza-
tion rates (Tamura 
et al., 2008). Con-
sidering the etiol-
ogy of infertility in 
various patients, 
antioxidants may 
not be effective. 
Cocuzza and Agar-
wal recently sug-
gested that thera-
peutics against 
each specific etio-
logical cause of 
elevated ROS 
should be at-
tempted once the primary cause of infertility has been treated 
(Cocuzza & Agarwal, 2007). 
 
Another conceivable method might be to add various dosages 
of antioxidants and scavengers directly into the culture medium 
during IVF to reduce the effects of OS. The media is supposed 
to mimic the physiological milieu; however, it can never mimic 
the exact physiology of an in vivo condition. Therefore, includ-
ing ingredients in the media to meet the changing needs and 
provide a stable environment for the gametes and embryos, as 
well as maintaining a stable antioxidant–pro-oxidant balance is 
very important. A considerable body of evidence indicates that 

supplementation of culture medium with antioxidants, vitamins 
C and E, amino acids, ROS scavengers, disulphide reducing 
agents and divalent chelators of cations can reduce OS and be 
beneficial to embryo survival and blastulation rates in animal 
studies (Taylor, 2001). Furthermore, Zhang reported that pen-
toxifylline can significantly reduce the embryotoxic effects of 
H2O2 on mouse two-cell embryos (Zhang et al., 2005). IVF me-
dia used for bovine and mouse embryo culture are supple-
mented with antioxidants such as vitamins C and E, taurine, 
hypotaurine, thiols, SOD, β-mercaptoethanol and cysteine with 
great success.  
 
As serum can protect embryos from OS, serum supplementa-
tion to the media is also starting to be used; however, it has 

been shown recently that serum free embryo culture medium 
improves in vitro survival of bovine blastocysts to vitrification 
(Gomez et al., 2008).  
 
Fewer human studies have been performed, but in vitro supple-
mentation of vitamin E prevented loss of motility due to ROS 
originating from leucocytes (Parinaud et al., 1997). Lane also 
reported that the addition of ascorbate during cryopreservation 
could reduce the levels of H2O2 and prevent OS in mammalian 
embryos (Lane et al., 2002). Agarwal et al. points out that cul-
ture media and conditions have evolved from monoculture to co
-culture and currently to  sequential culture media for the  
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purpose of overcoming OS (Agarwal et al., 2006). Multiple cell 
types have been used for the purpose of co-culture and thus 
the elimination of potentially harmful substances such as heavy 
metals and ammonium and free radical formation, thereby de-
toxifying the culture medium. In general, the sequential culture 
is composed of two different media designed to meet the meta-
bolic requirements throughout embryo development (Mercader 
et al., 2006). 
 
Conclusion 
Increased ROS levels cause oxidative damage to gametes 
and embryos, impairing the fertility of couples. Sources of 
ROS and OS can be endogenous or exogenous, and oxida-
tive damage can easily occur during oocyte and sperm 
preparation procedures, as well as in the transfer of em-
bryos during IVF and ICSI. 
 
IVF protocols should be revisited and steps implemented 
to not only reduce ROS generation, but also scavenge ex-
cessive ROS levels. Gametes and embryos should be han-
dled as little as possible and minimally exposed to high 
oxygen concentrations and visible light to prevent ROS 
production. Modifying sperm selection methods, reducing 
sperm number and 
s p e r m – o o c y t e  co -
incubation time can also 
reduce OS. Simply add-
ing antioxidants is not 
sufficient (Du Plessis et 
al., 2008). Antioxidant strategies in IVF-ET include enzy-
matic and non-enzymatic antioxidant treatments both in 
vivo and in vitro. Prophylactic oral antioxidant treatments, 
as well as culture media supplementation with antioxi-
dants, can ensure the delivery of better quality gametes 
and benefit embryo development. While some antioxidants 
are still being tested in bench research and animal mod-
els, other antioxidant treatments have been shown to sig-
nificantly improve the quality of human spermatozoa, oo-
cytes, and embryos involved in assisted reproduction 
techniques. Further studies are required to determine 
which antioxidant treatments will provide the best out-
comes in ART with the least amount of negative side ef-
fects, although some current treatments have already 
proven to be effective in improving fertilization and preg-
nancy rates. Continued research on antioxidants that are 
not well-studied in humans or that are only studied in 
gametes will add to the current knowledge about the best 
treatment options for men and women undergoing IVF and 
other assisted reproduction procedures. 
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DATES CONFERENCE LOCATION WEBSITE 

 
January 2-5 

Nordic Fertility Society XX Annual Meeting Malmo, http://www.nordicfs.org/ 

January 5-7 Fertility 2011 Conference Dublin, Ireland www.fertility2011.org 

January 14-17 The Fourth World Congress on Mild Approaches in 

Assisted Reproduction Embracing Mild IVF and IVM 

Kolkata, India http://ivfindia.org/ismaar_2011_kolkata/index.html 

February 5-8 International Conference on "Emerging Frontiers and 

Challenges in HIV/AIDS Research 

Mumbai, India www.nirrh.res.in 

February 6-8 10th International Symposium on GnRH The hypotha-

lamic-pituitary-gonadal axis in cancer and reproduction 

Salzburg, Austria http://www2.kenes.com/gnrh2011/Pages/Home.aspx 

February 9-11 21st Annual Meeting of the ISSRF along with an Inter-

national Conference on Frontiers in Reproductive Bio-

technology 

Karnal, India http://www.frbindia.com/ 

February 10-13 International Society for the Study of Women’s Health 

(ISSWSH)  

ISSWSH 2011 Annual Meeting 

Scottsdale, Arizona www.isswsh.org 

March 9-12 Association of Professors of Gynecology & Obstetrics 

(APGO)  

2011 CREOG & APGO Annual Meeting 

San Antonio, TX www.apgo.com 

March 16-19 SGI 58th Annual Meeting "Reproduction and Regenera-

tive Medicine" 

Florida, USA http://web.memberclicks.com/mc/page.do?
sitePageId=110151&orgId=sfgi 

March 24-26 World Symposium on Endometriosis - (WSE) Atlanta, USA http://endometriosisatlanta.com/ 

March 24-27 2nd International Congress of the Society of Cross- 

border Reproductive Care 

Paris, France www.icgrt.com 

March 27-31 thirty Years of Advances in 

Reproductive Endocrinology and ART: A Celebratory 

Congress 

Montreal, Canada www.comtecmed.com 

March 28-31 American College of Osteopathic Obstetricians & Gyne-

cologists (ACOOG)  

78th Annual Conference 

Orlando, FL www.acoog.org   

April 2-5, 2011 ASA 36th Annual Meeting 

American Society of Andrology 

Hyatt Regency Montreal, Montreal, 

CANADA 

http://www.andrology 
society.com 

April 7-9 Reproductive Medicine and Beyond: What More Can 

We Do to Understand the Process and to Improve Our 

Results? The 4th International IVI Congress 

Valencia, Spain http://comtecmed.com/ivi/2011/Default.aspx 

Source : http://www.lifeinvitro.com/p/Conferences.shtml  
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April 13-17 American Association of Clinical Endocrinologists (AACE) 

20th Annual Meeting and Clinical Congress 

San Diego, CA www.aace.org 

  

April 13-17 59th Annual Meeting of the Pacific Coast Reproductive 

Society 

Palm Springs, USA http://www.pcrsonline.org/ 

Apr.15-17, 2011 4th Yazd International Congress & Student Award in Repro-
ductive Medicine 

  

Yazd, Iran   

http://www.yazdivf.org 

  

April 14-17 Transatlantic Reproductive Technologies Network Istanbul, Turkey http://www.tarten2011.org/ 

April 30-May 4 The American College of Obstetricians & Gynecologists 

(ACOG) 59th Annual Clinical Meeting 

Washington, DC www.acog.org 

  

May 27-31 Thirty Years of Advances in 

Reproductive Endocrinology and ART: A Celebratory 

Congress 

Montreal, Canada http://www.comtecmed.com/mcgill/2011/ 

June 2-4 Organization for the Study of Sex Differences (OSSD) 

Annual Meeting 

Oklahoma City, OK www.ossdweb.org 

May 1-June11  Frontiers in Reproduction (FIR) Sun May 1, 2011 12:00 
AM - Sat Jun 11, 2011 12:00 AM 

  

MA, USA http//:fir.mbl.edu 

  

June 8-12 International Menopause Society (IMS) 13th World Con-

gress on the Menopause 

Rome, Italy www.imsociety.org 

June 10-11 Midwest reproductive symposium Chicago, USA http://www.mwrs.org/ 

July 3-6 27th Annual Meeting of the European Society of Human 

Reproduction and Embryology 

Stockholm, Sweden   www.eshre.eu 

July 12-15 Global Reproductive and Fertility Tourism Congress & Expo 
2011 

  

Barcelona, Spain http://www.fertility-tourism.com/ 

  

31 July–4 August 44th Annual Meeting 
of the 
Society for the Study of Reproduction 
“Reproduction and the World’s Future”  

Portland, Oregon, 

USA 

http://www.ssr.org/Meetings.shtml 

September 4-7 11th World Congress on Endometriosis (WCE 2011) Montpellier, France http://www.wce2011.com/ 

September 10-13 16th World Congress on In Vitro Fertilization Tokyo, Japan http://isivf2011.org/ 

September 15-17 American Gynecological & Obstetrical Society (AGOS) 

Annual Meeting 

Chicago, IL www.agosonline.org 

September 21-24 The North American Menopause Society (NAMS) 22nd 

Annual Meeting 

Washington, DC www.menopause.org 

September 21-24 20th Annual Congress of the European Society of Gynae-
cological Endoscopy (ESGE) London, England http://esge.org/?p=home 

October 9-12 World Congress on Reproductive Biology Queensland, Australia www.wcrb2011.org 

October 15-19 American Society for Reproductive Medicine (ASRM) 67th 

Annual Meeting 

Orlando, FL www.asrm.org 

October 28-30 South African Menopause Society (SAMS) 2011 Durban, South Africa www.menopause.co.za 

  

November 6-10 40th Annual Meeting of the AAGL Hollywood (Florida), 

USA 

http://www.aagl.org/ 

November 24-27 The Asia Pacific Congress on 

Building Consensus in Gynecology, Infertility and Perina-

tology (BCGIP) 

Bangkok, Thaniland http://bcgip.com/2011/welcome.aspx 

November 30– December 3 14th World Congress of Human Reproduction Melbourne Australia www.humanreproduction2011.com 

Source : http://www.lifeinvitro.com/p/Conferences.shtml  
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5-day on-site course in vitrification and embryo culture 
techniques 
A unique course at your clinic for your laboratory staff 
By 
Vajta Embryology Consulting, RVT, Australia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Course Faculty: 
Professor Gábor Vajta, MD, PhD, DSc 
Adjunct Professor of James Cook University, Australia, 
Honorary Professor of BGI, Shenzhen, China,  
Affiliated Professor of the University of Copenhagen, Denmark 
 
For further enquires write to 
       
Vajta Embryology Consulting, RVT, Australia 
       Twenty Slate Close, Brinsmead, QLD-4870 Australia 
        Phone:     +61 -7 40 34 38 59 
        Mobile:    +61 -4 04 92 72 66 (Australia)  
                      +44 79 24 00 55 99 (Overseas, SMS only) 
        Email:    gabor.vajta@hotmail.com 
 
 
Or visit :  
www.lifeinvitro.com If you want to upload your Clinic Details in Dr IVF 

then please write to Asaf@DrIVFapp.com  

www.ivi-co.com 

34 



 

 



 

 

Vol 01 Issue 02  July  2011 

No 555, Sadhane, 
26th Main, Nandini Layout, 
Bangalore 
PIN: 560096 
India 
Voice: +91 9844081601 
 
 
 
 

E-mail: admin@aceindiaonline.org 
www.aceindiaonline.org 

Academy of  
C linical Embryologists 

This Newsletter & the ACE Website has been 
made possible by grants from : 

As a service to the Medical Profession. 

Designed by  
Parag Nandi, M.Sc 
PhD Research Scholar,  
Dept. of Environmental Science  
University of Calcutta 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


