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This application claims priority to the provisional application Sr No 60/314,323 filed on

August 23, 2001 in USA.

Field of the Invention:
10  The present invention relates to a method of isolation of inner cell mass (ICM) derived
from blastocyst stage mammalian embryo for establishing human embryonic stem cell

(hESC) lines, using a non-contact diode laser technique.

Background of the invention

15 The isolation of human stem cells offers the promise of a remarkable array of novel
therapeuﬁcs. Biologic therapies derived from such cells through tissue regeneration and
repairs as well as through targeted delivery of genetic material are expected to be
effective in the treatment of a wide range of medical conditions. Efforts to analyze and
assess the safety of using human stem cells in the clinical setting are vitally important to

20 this endeavor.

Embryonic stem (ES) cells are the special kind of cells that can both duplicate
themselves (self renew) and produce differentiated functionally specialized cell types.

These stem cells are capable of becoming almost all of the specialized cells of the body
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have the capacity to divide and proliRerate indefinitely in culture.
Scientists use these two properties of stemcells to produce seem ngly
limtless supplies of nost hunman cell types fromstemcells, paving the
way for the treatnent of diseases by cell replacenent. In fact, cell
therapy has the potential to treat any disease that is associated wth
cell dysfunction or damage includi ng stroke, diabetes, heart attack, spinal
cord 10 ir}deury cancer and AIDS. The potential of manipul ation of stem
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1996) successfully derived permanent cell lines from rhesus and rmarnoset
nonkeys. Pluripotent cell |ines have al sq_been derived fro

pre- |5npl%tﬁﬂ’a?¢|grhavérfﬁ? yaraqy te&livde, pndpralifarate indefinitalydp é’PB‘l‘rﬁ SAPAYRS speci es
such as bovi nes (Evans et 20 al 1990) Porcine (Evans et al 1990

Not ar i arHfie Bes&Iwo propaties ofstash Cﬁ't?dtogﬁfﬁt’uce( ?\ﬁﬁ"ﬂ'@@%@m‘ﬁeﬁt SHPRIES A Mgst necke,
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human cell types from'stem cells, paving the way for the treatment of diseases by cell

replacement. In fact, cell therapy has the potential to treat any disease that is associated
with cell dysfunction or damage including stroke, diabetes, heart attack, spinal cord
10  injury, cancer and AIDS. The potential of manipulation of stem cells to repair or replace
diseased or damaged tissue has generated a great deal of excitement in the scientific,

medical and/ biotechnology investment communities.

ES cells from various mammalian embryos have been successfully grown in the
15 laboratory. Evans and Kaufman (1981) and Martin (1981) showed that it is possible to
derive permanent lines of embryonic cells directly from mouse blastocysts. Thomson et
al., (1995 and 1996) successfully derived permanent cell lines from rhesus and
marmoset monkeys. Pluripotent cell lines have also been derived from pre-implantation
embryos of several domestic and laboratory animal species such as bovines (Evans et
20 al., 1990) Porcine (Evans et al., 1990, Notarianni et al., 1990), Sheep and goat
(Meinecke-Tillmann and Meinecke, 1996, Notarianni et al., 1991), rabbit (Giles et al.,
1993, Graves et al., 1993) Mink (Sukoyan et al., 1992) rat (lannaccona et al., 1994) and

Hamster (Doetschman et al., 1988). Recently, Thomson et al (1998) and Reubinoff et al



1993, Graves et al., 1993) M nk (Sukoyan et al., 1992) rat (lannaccona et
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enbryoni ¢ devel opnment prior to inplantation that contains two types of
cells viz. 1. Trophectodern1 outer |ayer which gives extra enbryonic
nenbrane cel | the enbry,
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1. Trophectoderm: outer layer which gives extra embryonic membranes.
10 2. Inner cell mass (ICM): which forms the embryo proper.

In normal embryonic development, ES cells disappear after the 7" day and begin to form
the three embryonic tissue layers. ES cells extracted from the ICM during the blastocyst
stage, however, can be cultured in the laboratory and under the right conditions
15  proliferate indefinitely. ES cells growing in this undifferentiated state retain the potential
to differentiate into cells of all three embryonic tissue layers. Ultimately, the cells of the
inner cell mass give rise to all the embryonic tissues. It is at this stage of embryogenesis,
near the end of first week of development, that ES cells can be derived from the ICM of
the blastocyst.
20
The ability to isolate ES cells from blastocysts and grow them in culture seems to
depend in large part on the integrity and condition of the blastocyst from which the cells
are derived. In short, the blastocyst that is large and has distinct inner cell mass tend to

yield ES cells most efficiently. Several methods have been used for isolation of inner
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cell lines. Mobst commbn nethods are as follows: 1 Natural hatching of the
bl astocyst: 5 In this procedure blastocyst is allowed to hatch naturally
after plating on the feeder layer. The hatching of the blastocyst usually
takes place on day 6. The inner cell mass (ICM of the hatched bl astocyst
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the hatched blastocyst develops an outgrowth. This outgrowth is removed mechanically
and is subsequently grown for establishing embryonic stem cell lines. However, this
procedure has few disadvantages. Firstly, Trophectoderm cells proliferate very fast in
10 the given culture conditions and many a times, suppress the outgrowth of inner cell
mass. Secondly, while removing the outgrowth of the inner cell mass mechanically, there

is a chance of isolating trophectoderm cells. Thirdly, the percentage of blastocysts

hatching spontaneously in humans is very low.

152. Microsurgery:
Another method of isolation of inner cell mass is mechanical aspiration called
microsurgery. In this process, the blastocyst is held by the holding pipette using
micromanipulator system and positioned in such a way that the inner cells mass (ICM) is
at 9 O'Clock position. The inner cell mass (ICM) is aspirated using a biopsy needle

20  which is beveled shape and is inserted into the blastocoel cavity. This procedure too is
disadvantageous as the possibility to isolate the complete inner cell mass is low and
many a time cells get disintegrated. It is a very tedious procedure and may cause severe
damage to the embryo. The operation at the cellular level requires tools with micrometer

precision, thereby minimizing damage and contamination.
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lysed trophectoderm cells are removed from inner cell mass (ICM) by repeated
mechanical pipetting with a finely drawn Pasteur pipette. All the embryonic stem cell
lines reported currently in the Iiterature have been derived by this method. However, this
10  method has several disadvantages. Firstly, the embryo is exposed for a long time to acid
tyrode or pronase causing deleterious effects on embryo, thereby reducing the viability
of embryos proper. Secondly, it is time consuming procedure as it takes about 1.5 to 2.0
hours. ( Narula et al.,1996). Thirdly, the yield of inner cell mass (ICM) per blastocyst is
low. Fourthly, critical storage conditions are required for antibody and complement used
15 in the process. Lastly, it involves the risk of transmission of virus and bacteria of animal
origin to humans, as animal derived antibodies and complement are used in the process.

In this process, two animal sera are used. One is rabbit antihuman antiserum and the

other is guinea pig complement sera.

20 The human cell lines studied to date are mainly derived by using a method of

immunosurgery, where animal based antisera and complement was used.

Other possible disadvantages of the existing cell lines are as follows:-
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Use of feeder cells for culturing the human enbryonic stemcell (hESC )
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cel | g (XU et.al 2001). The hESC were cultured on an extracellular matrix
in a¥conditioned nmedi um and expanded in this growh environment in

2. Embryonic stem cells (ESC) get contaminated by transcripts from feeder cells -
and cannot be used on a commercial scale. It can be used only for research

purposes.

10  Geron established a procedure where human Embryonic Stem Cell (hESC) line was
cultured in the absence of feeder cells (XU et.al 2001). The hESC were cultured on an
extracellular matrix in a conditioned medium and expanded in this growth environment in
an uﬁdiﬁerentiated state. The hESC contained no xenogenic components of cancerous
origin from other cells in the culture. Also, the production of hESC cells and their

15  derivatives were more suited for commercial production. In this process, there was no
need to produce feeder cells on an ongoing basis to support the culture, and the
passaging of cells could be done mechanically. However, the main disadvantage of this
procedure is that the inner cell mass (ICM) is isolated by immunosurgery method,
wherein the initial derivation of Embryonic Stem Cells is carried out using feeder layer

20 containing xenogenic components. This raises the issue of possible contamination with

animal origin viruses and bacteria.

In order to simplify the procedure of inner cell mass isolation and to make it safe, the

scientists of the present invention have come out with a novel method of isolation of the
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conpl ement have been elimnated. Use of Laser technique in Assisted
Reproduction:, 5 W.th t.he ad ent. of aSS|sted .reproductive technol ogi es
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pel | uci dad( performlhg blastomere biopsy (Tarin and Handyside, 1993). Commonly used

methods are chemical (Gordon and Talansky, 1986), mechanical (Depypere et al., 1988)
and laser (Feichtinger et al., 1992) so as to produce holes in the zona pellucida (Gordon,
10  1988). Recently, an infrared 1.48 um diode laser beem focused through a microscope
objective was shown to allow rapid, easy and non-touch microdrilling of mouse and
human zona pellucida and high degree of accuracy was maintained under conventional
culture conditions (Rink et al., 1994). The drilling effect was shown due to a highly
localized heat-dependent disruption of the zona pellucida glycoprotein matrix (Rink et al.,
15 1996). Contrary to the detrimental effect on compacted mouse embryos induced by the
308 nm xenon-chlorine excimer laser (Neev et al., 1993), the drilling process in the
infrared region did not affect embryo survival in mice (Germond et al., 1995) or in

humans (Antinori et al., 1994).

20 Currently, lasers are being investigated as a tool to aid fertilization and in assisted
hatching. Recent reports show that use of 1.48 um diode laser for microdrilling mouse
zona pellucida is highly safe and does not affect neuro-anatomical and neurochemical
properties in mice and also improves fertilization (Germond et al., 1996). Obruca and

colleagues first reported the success of laser-assisted hatching in human IVF in 1994, In



10 1988). Recently, an infrared 1.48 gm di ode | aser beem focused through a
m croscope objective was shown to allow rapid, easy and non-touch

m crodri | worg/oof783rouse and human zona pel | uci da and hi gh pdegNex00aés
accuracy was nai ntai ned under conventBonal culture conditions (R nk et
al., 1994). The drilling effect was shown due to a highly |ocalized

heat - dependent di sruption of the zona pellucida glycoprotein matrix (Rink
et al., 15 1996). Contrary to the detrinmental effect on conpacted nouse
enbryos induced by the 308 nm xenon-chl orine excinmer |aser (Neev et al.,
1993), the drilling process in the infrared region did not affect enbryo

survival in mce r det al., 1995) or in humans .(Antjnori et at.,
T004) | oBISCEtR b 1 Seargon NoleuRn e BIhP ZoPe Palaciea | gE | WgeR s
fertilizatjon and in assisted hatching. K Recent reports show that pse of
1048 p. n¥TEPRIAR WeI Bl the dFotodpucralisads, i BREN O3 AR Jansieesdimmedaielh  y saf e
and does_not affect neurq-apnatom cal and neurochem cal roperties. in nce
and al scPAERIOYRLETRKES [\F HlireR TotemERaBEe canters ernclubed i tis ey

col | ea first ted th | aser - assi sted hatching in h
[V | 1010 W DS TSR REDPObYEGT B IRL SRRy Melene orp

30-m_cron . ho) e was de .in the el | uci da P ) _when the. enbryos were
St He ca8herS e o oiase GO brBaary Sotas be Far iR et EBoI BN of v
Patients wth revié)tgf | VF failures fromtwo separate centers were included
in this @Pddiersu ‘was a higher inplantation rate per embryo in the

| aser-assisted hatching group 5 (14.4% versus the control group (69%.
Pregnancy rates per transfer were al so inproved

In a separate study, Er:.YAG laser was used to thin the ZP of embryos derived from
patients undergoing repeated IVF. Using a laser for thinning the ZP, embryologists are
10 able to achieve accurate reduction of the ZP by 50%, which is very difficult with acidic
Tyrode's solution. Presence of Acid Tyrode's solution near the embryo may also be
detrimental. The rate of clinical pregnancies in the laser-hatched group was 42.7%, as
compared to 23.1% in the control unhatched group. Since this data looked promising,
the indication of laser-assisted hatching was extended. Women undergoing IVF for the
15 first time yielded 39.6% clinical pregnancy rate in the laser-treated group versus a 19%

rate in the control unhatched group (Parikh et al 1996).

During the last decade there has been ongoing research on the isolation of inner cell
mass (ICM), as it is useful in establishing embryonic stem cell lines which in turn have
20 the ability to develop into most of the specialized cells in the human body including
blood, skin, muscle and nerve cells. They also have the capacity to divide and proliferate

indefinitely in culture.
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methods of isolation of inner cell mass (ICM). The inner cell mass (ICM) isolated by the
present invention is found to be intact without causing any destruction or damage to the
cells. The present invention thus provides a quick reliable and non-invasive method for
10 isolation of inner cell mass (ICM). It also completely ruptures the trophectoderm thereby
minimizing the contamination of inner cell mass (ICM), thus ensuring the purity of inner

cell mass (ICM).
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the Invention 1. It is an object of the present invention, to develop a
process Qf isolation of inner cell mass, using |aser ablation technique,

Wi t hout ghﬁéFbgﬁﬁﬁ'?W%“Eﬁhbersone 5 procedure of inmmunosurgery. 2. It is
anot her object of the present invention to isolate I1CMusing |aser ablation
techni que without using any ani mal generated anti bodi es and sera, thereby

preventing the possibility of transnission of aninal organismtq, human and
Phus.  101-can 16510 Gbige of ddePrsseRgRiRRtch P deusipd 2 process ot dsalaign Rtinng) ect  of

the present invention to isolate inner cell pmass ( . from bl astocyst
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5 procedure of immunosurgery.

2. It is another object of the present invention to isolate ICM using laser ablation
technique without using any animal generated antibodies and sera, thereby
preventing the possibility of transmission of animal organism to human and thus

10 can safely be used on commercial scale.

3. It is another object of the present invention to isolate inner cell mass (ICM) from

blastocyst stage of a mammalian embryo using a non-contact diode laser.

15 4. It is another object of the present invention to isolate inner cell mass (ICM) by

simple, shorter and easily feasible way without affecting/destroying the inner cell

mass (ICM) .
5. It is still another object of the present invention to ensure the purity of inner cell
20 mass (ICM) by rupturing completely trophectoderm thereby minimising the

contamination of inner cell mass (ICM).
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mass (ICM by sinple, shorter and easily feasible way w thout

af f ecti ngwoastigrgs ng the inner cell mss (ICM . 5. It i ®c3tNbi/ooaesot her
obj ect of the present invention to ensure the purity of inner cell 20 nass
(ICM by rupturing conpletely trophectodermthereby mnimsing the

contam nation of inner cell mass (ICM. WO 03/018783 PCT/1 N02/ 00168 15 6.
It is still another object of the present invention to isolate inner cell
mass (ICM of high yield and purity as conpared to the inner cell nass
(ICM isolated by the conventional nethods. 5 These and ot her objects of
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m crosurgery. The systemincorporates the latest in fiber optic technol ogy
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A pilot ensuing description.

Details of Invention:
The present invention relates to isolation of inner cell mass, using laser ablation of zona
10 pellucida (ZP) and trophectoderm (TE) and aspiration of inner cell mass for establishing
embryonic stem cell lines. In the present invention, the non contact diode laser used is
highly accurate and reliéble tool for cellular microsurgery. The system incorporates the
latest in fiber optic technology to provide the most compact laser system currently
available. The 1.48 um diode non-contact Saturn Laser System is mounted/implanted
15 via the epifluorescence port to inverted microscope fitted with micromanipulators. A pilot
laser is used to target the main ablation laser and a series of LEDs inform the user when
the laser is primed and is ready to fire. A two-second-operation window is used to
reduce the possibility of accidentally firing the laser. The spot diameter of the laser can
be varied according to the hole size required.
20
Couples undergoing in vitro fertilization (IVF) treatment voluntarily donate surplus human
embryos. These embryos are used for research purposes after taking the written,
voluntary consent from these couples. In the present invention, blastocyst stage

embryos are taken for the isolation of inner cell mass. The blastocyst is placed in a



| aser is used to target the main ablation |aser and a series of LEDs inform
the user when the laser is prined and is ready to fire. A

t wo- secorwoapeigss on Wi ndow is used to reduce the possi bipcTiiNomdo168
accidentally firing the laser. The spwt dianeter of the | aser can be

vari ed according to the hole size required. 20 Couples undergoing in vitro
fertilization (IVF) treatnent voluntarily donate surplus human enbryos.
These enbryos are used for research purposes after taking the witten,

vol untary consent fromthese couples. In the present invention, blastocyst
stage enbryos are taken for the isolation of I nner cell mass. The
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aspirat egelluélag%nd Itrso8|1 toé)erm closehto inner ceﬁ mass is positioned on the aiming spot of
the laser beam. A small portion of zona pellucida and trophectoderm is laser ablated.
Biopsy pipette is then gently inserted through the hole in the zona pellucida and
10 trophectoderm and the inner cell mass is gently aspirated. After isolation of the complete
inner cell mass, the cells are given several washes with embryonic stem cell (ESC)
medium. The cells are then plated on to feeder layer with embryonic stem cell medium
for establishing embryonic stem cell lines. The embryonic stem cells were then
characterized for cell surface markers such as SSEA-1, SSEA-3, SSEA-4, TRA-1-60,
15 TRA-1-81, OCT-4 and alkaline phosphatase. The embryonic stem cell lines are also

karyotyped.

a) Development of blastocyst in vitro:
Institutional Ethics Committee approval has been obtained before initiation of this study.
20  Prior written consent was taken from individual donor for the donation of surplus

embryos for this study after completion of infertility treatment.

Protocol generally used for infertility patients for obtaining viable embryo is as follows:



i nner cell mass, the cells are given several washes wth enbryonic stem
cell (ESC) nedium The cells are then plated on to feeder |layer with

enbr yoni cwetosmisgzes | medi um for establishing enbryoni c st @crasbiooiésnes. The
enbryonic stemcells were then charatterized for cell surface markers such
as SSEA-1, SSEA-3, SSEA-4, TRA-1-60, 15 TRA-1-81, OCT-4 and al kaline
phosphat ase. The enbryonic stemcell lines are also karyotyped. a)

Devel opnent of blastocyst in vitro: Institutional Ethics Conmttee approval
has been obtained before initiation of this study. 20 Prior witten
consent was taken from i ndividual donor for the donation of surplus

enbryos for this study after conpleti of infertility treatnent. Protocol
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Serum beta-estradiol (E2) measurements were carried out as required. Vaginal
ultrasound was performed daily from cycle day 7 onward. Human Chorionic
gonadotropin 5000-10000 1.U. was administered when three or more follicles were at

10 least 17 mm in largest diameter. Transvaginal aspiration was performed 34-36 h later.

Oocytes were then subjected to intracytoplasmic sperm injection.

A glass holding pipette 40-60 um in diameter was used to secure the egg. Motile sperm
were placed in a drop of polyvinyl pyrolidone (PVP) solution and overlaid with mineral
15  oil. An injection needle with an outer diameter of roughly 5-6 um and inner diameter 3-4
um was used to pierce the zona pellucida at about 3 O’ Clock position. The selected
spermatozoon was immobilized by cutting the tail with the injection micropipette. The
holding pipette secured the oocyte and spermatozoon was injected directly into the
center of the oocyte.
20
Oocytes were checked after 16-18 hours of culture for fertilization. At this point the
fertilized oocyte had pro-nuclei (also called one cell embryo). One-cell embryos were
then transferred into pre-equilibrated fresh ISM-1 medium and incubated at 37 ° C in a

5% CO2 in air. The next day embryos were transferred into ISM-2 medium. Every



gonadot r opi n 5000- 10000 |.U. was adm ni stered when three or nore follicles
were at 10 least 17 mmin |argest dianeter. Transvagi nal aspiration was
perfor medwdd3®es7s3 | ater. CQocytes were then subjected to ipatrraeydoeed asm c
sperminjection. A glass holding pipetste 40-60 pmin dianeter was used to
secure the egg. Motile sperm were placed in a drop of polyvinyl pyrolidone
(PVP) solution and overlaid with mneral 15 oil. An injection needle with
an outer dianeter of roughly 5-6 pmand inner dianeter 3-4 mwas used to

pi erce the zona pellucida at about 3 0' C ock position. The sel ected
sper mat ozoon was i mmobilized by cutting the tail with the injection

m cropi pette. The ol di ng pi pette secuye he_oocyte and spernmat ozoon was
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alternate day enbryos were transferred into fresh 1SM2 nedium Fromday 5

onwar er?é}/,os vverﬁ cEecked for the bl astocyst devel opnent. After the
t r eathen?) PLtipgup of theLasel: o us bl ast ocysts were donated by the couples for

this research work. [ f L r
'Fhe present invengonbkelggé %o c?e%cHt?mg a utnpq%e n?estﬁod for inner cell mass isolation

for establishment of embryonic stem cells using the non-contact diode laser. The laser is
highly accurate and reliable tool for cellular microsurgery. The system incorporates the
latest in fiber optic technology to provide the most compact laser system currently
10 available. The 1.48 um diode non-contact Saturn Laser System was mounted via the

epifluorescence port to Zeiss inverted microscope fitted with micromanipulators.

A pilot laser was used to target the main ablation laser and a series of LED's inform the
user when the laser is primed and ready to discharge the laser beam. A two-second-
16  operation window was used to reduce the possibility of accidentally firing the laser. The

spot diameter of the laser can be varied according to the ablation size required.

c) Laser Ablation and isolation of inner cell mass.

The blastocyst stage embryo was individually placed in a 50 ul drop of biopsy medium
20 (Ca**/Mg ** free) in a 35-mm petri dish. The embryo was immobilized on to the holding

pipette in such a way that the inner cell mass remained at 3 O’ Clock position and the

zona pellucida and trophectoderm close to inner cell mass positioned on the aiming

spot. A continuous 1.48 pm diode laser was used to aperture the Zona Pellucida (ZP),

which is a glycoprotein layer protecting the oocyte. At this wavelength, the hole was



The present invention relates to describing a unique nethod for inner cel
mass isolation for establishnment of enbryonic stemcells using the

non- cont awo djoogte3 | aser. The | aser is highly accurate anecoraNor@lies t ool
for cellular mcrosurgery. The systemd ncorporates the latest in fiber
optic technology to provide the nost conpact |aser systemcurrently 10
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via the epifluorescence port to Zeiss inverted mcroscope fitted with
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| ayer protecting the oocyte. At this wavel ength, the hole was WO 03/ 018783
PCT/ 1 NO2/ 00168 19 induced by a |l ocal therno-dissolution of the
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Prior to culturing, the aspirated ICM was washed thoroughly in ES medium, which
medium was found to be preferred for isolation of embryonic stem cell lines.

10  Given below is the procedure when the invention was carried out using feeder layer. In
this process, the inner cell mass was cultured in 96 well plate in the presence of mouse
inactivated embryonic fibroblast feeder layer. Embryonic fibroblast feeder layer was
preferably obtained from 12.5 to 13.5 day old C57BL/6 mice or C57BL/6XSJL F-1 mice
or out bred CD1 mice or from human amniotic fluid and used as a feeder layer.

15  Embryonic fibroblast feeder layer was inactivated by gamma irradiation (3500 rads). The
mouse embryonic fibroblast feeder layer was cﬁltured on 0.5% gelatin coated plate with
ES medium consisting of Dulbecco’s modified Eagle’'s medium without Sodium pyruvate
with high glucose contain (70-90%), Fetal bovine serum (10-30%), Dbeta-
mercaptoethanol (0.1mM), non-essential amino acids (1%), L- Glutamine 2 mM, basic

20 fibroblast growth factor (4 ng/ml). Inner cell mass was then plated on mouse inactivated
embryonic fibroblast. After 4-7 days, ICM derived masses were removed from outgrdwth
with sterile fire polished pipette and were dissociated mechanically and plated on fresh
feeder cells. Further dissociation was carried out with 0.5% trypsin-EDTA supplemented

with 1% chicken serum.



After ablation of both zona pellucida and trophectoderm the aspiration

pi pette was introduced through |aser-ablated hole and | CM was renoved by
gentl e aswior@iigm3 5 having an internal dianeter of 30-3anisnDeaEes d)

Cul turing of human Enbryonic Stem Cel2,s (hESC) Prior to culturing, the
aspirated | CM was washed thoroughly in ES nmedium which nedium was found
to be preferred for isolation of enbryonic stemcell lines. 10 G ven bel ow
is the procedure when the invention was carried out using feeder layer. In
this process, the inner cell mass was cultured in 96 well plate in the
presence of nouse inactivated enbryonic fibroblast feeder |ayer. Enbryonic
fi broblast feeder |ayer was preferably obtained from12.5 to 13.5 day old
C57BL/ 6 mice or C57BUGXSIL F-1 mice or out bred CDL mce or from human
ammiotic_flujd and used as %eeder oni ¢ fibroblast feeder

] | ayer. 15 Enfr
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enbryonic fibrobl ast-_feeder yer s cultured on 0.5%gel atin _coated plate
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Gut%vn\;ne 2 MM basic 20 fibroblast growth factor (4 ng/m). Inner cell '
nmass s then plated on nouse inactivated enbryonic fibroblast. After 4-7

days, | CM derived nmasses were renoved fromoutgrowh wth sterile fire
pol i shedA™MREEe and were dissoci ated mechanical ly and plated on fresh

f eeder cel lfsl Furt her dissoci at.i gn ﬁﬁs carried out with 0.5% thrypsi n- EDTA
suppl emreHielgllowing gxameles gre-iRtsnded tq,iiystrate the invention but do not limit the’scope
thereof.
10 Example I:

Total of 24 blastocyst stage human embryos were used for the isolation of inner cell
mass. Embryos were washed several times in blastocyst culture medium (ISM-2
medium, Medicult, Denmark). Individual blastocyst was then placed in the 50 pl drop of
Ca++/ Mg++ free embryo biopsy medium(EB 10 medium, Scadinavian). Micro drops
15  were covered with mineral oil. Micromanipulator was set up. A glass holding pipette with
outer diameter 75 um and inner diameter 15 um was used to secure the embryo. Biopsy
pipette with an outer diameter of roughly 49 um and inner diameter 35 um was used for
aspiration of inner cell mass. A pilot laser was used to target the main ablation laser.
Embryo was immobilized on to the holding pipette in such a way that inner cell mass
20 remained at 3 O’ clock position and the zona pellucida and trophectoderm close to inner
cell mass positioned to the aiming spot. The hole was induced by a local thermo-
dissolution of the zona. Trophectoderm cells were ablated by giving 3 pulses to cause
photolysis. After ablation of both the zona pellucida and trophectoderm, the biopsy

pipette was introduced through laser ablated hole and inner cell mass was removed.



WO 03/ 018783 PCT/ 1 NO2/ 00168 20 Established cell lines were karyotyped and
characterized for several surface markers such as SSEA-1, SSEA-3, SSEA-4,
OCT- 4, Al waldanesehosphat ase, TRA-1-81, TRA-1-60 as descr iPoadNbyooiboonson et
al ., (1998), Reubinoff et al., (2000)21 5 Exanples The follow ng exanpl es

are intended to illustrate the invention but do not limt the scope
thereof. 10 Exanple I: Total of 24 blastocyst stage human enbryos were used
for the isolation of inner cell mass. Enbryos were washed several tinmes in

bl ast ocyst culture nmedium (I SM2 nedium Medicult, Denmark). Individual
bl ast ocyst was then placed in the 50 pl dr op of Ca++/ I\/g++ free enbryo

bi opsy nedi um{ EB 10 nedi um Scadi navi an were covered with
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outer diameter 75 gm and inner di ane used to secure the enbryo.
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35 mvvas used for aspiration of inner cell mass. A pilot |aser was used to
target tfABN-mai n abl ation laser. Enbryo was i nmobilized on to the hol ding
pi pette in such a way that inner cell mass 20 rermained at 3 0' clock
position and the zona pellucida and trophectodermclose to inner cell mass

positioned to the aimng spot. The hol e was i nduced bg q_ | ocal therno-
5  Table 1: Summary of hESC lines developed using Laser ablation Technique of the

present invention with the use of mouse feeder cells.

No. of Total inner With mouse feeder cells
blastocyst cell mass
used for laser removed NO. Of NO Of ES Ce" lines eStab"Shed
ablation ICM used
24 18 14 4

Similarly, an experiment was conducted with conventional method of isolation of inner

cell mass i.e. using immunosurgery and may be reported as follows:

10
Example 2:
The objective was to determine efficiency of isolation of inner cell mass with
conventional method l.e. immunosurgery and compared with newly invented laser
ablated method.

15

21 blastocyst stage human embryo were used for isolation of inner cell mass. Embryos
were washed several times with blastocyst culture medium (ISM-2 medium) and
followed by ES medium. Individual blastocyst stage embryo was then placed in 50 pl

micodrops of 1:50 anti-human antibody (Sigma) for 30 minutes at 37 o C and 5% CO2 in



di ssolution of the zona. Trophectodermcells were ablated by giving 3

pul ses to cause photolysis. After ablation of both the zona pellucida and
t r ophect owerogni1g7ee bi opsy pipette was introduced throughpicagan2z/@hésat ed

hol e and inner cell nmass was renoved.22WD 03/ 018783 PCT/ 1 N0O2/ 00168 21 Inner
cell mass was then washed several tines in ES nedium and placed in 96 well
dish in the presence or absence of feeder cells. The following data is
presented in the tablular form 5 Table 1: Summary of hESC | i nes devel oped
usi ng Laser abl ation Technique of the present invention with the use of
nouse feeder cells. No. of Total inner Wth nouse feeder ceIIs bl ast ocyst

cell mass, ed for |aser ennved S cel I|n est hed
bl at | onil CRSISRG SiE0pgehrvaS S 1sn ashep B direscriter B RRIT SRS w t h
conventional] nethod of isolation of inner cell nmass i,e. u3|n

i munosuMge- Biastaeypthwere Hfsn 8gainsPlacad thins? H“LOOfEJ(’!fF&ﬂf%PSZ of FHE‘eBbﬁ"@zct ive
was to determne efficiency of isolation of inner cell mass with

convent i enaplementaldhe cancenfration s i1des 1 uminutasi 37 el and S GERIN alr-rAfteht ed

| aser
incubation blastocyst stage embryos were washed several times in ES medium using

5 fine bore glass pipette in order to remove trophectoderm. Isolated inner cell mass was
then washed with ES medium and cultured in 96 well plate in the presence or absence

of feeder cells. Data are presented in the table:

Table 2: Summary of hESC lines developed using immunosurgery with / without the use

10 | of mouse feeder cells.

No. of | Total With mouse feeder cells Without mouse feeder cells

blastocyst Inner cell

used for | mass No. of No of ES cell | No. of ICMused | No. of ES

laser removed | ICMused |lines cell lines

ablation established established
21 14 12 3 2 0

Although the isolation of inner cell mass using both the methods did not show any
'significant difference, however, of isolation of inner cell mass by laser ablation has
distinct advantage. This method will eliminate the use of antibodies and sera of animal
16 origin. Isolation of inner cell mass by laser ablation method can be further cultured in the
presence or absence of feeder layer. However, culturing of inner cell mass in a feeder
free condition will further eliminate the possibilities of contamination of ES cell lines with

animal viruses or bacteria and can be commercially utilized for human transplantation



abl ated nethod. 15 21 bl astocyst stage human enbryo were used for isolation
of inner cell mass. Enbryos were washed several tinmes wth bl astocyst

cul ture nwoioamg7BSM 2 nmedi un) and foll owed by ES nedi um pcmdNed/euaed

bl ast ocyst stage enbryo was then placsd in 50 | mcodrops of 1:50
anti-human anti body (Sigma) for 30 mnutes at 37 o C and 5% C02 in WD
03/018783 PCT/1 N0O2/ 00168 22 air. Bl astocyst stage enbryos were then washed
four times after incubation with ES nedium Blastocysts were then again
placed in 50 | of mcrodrops of guinea pig conplenent at the concentration
of 1:10 for 10 mnutes at 37C and 5% C02 in air. After incubation

bl ast ocyst . stage enmbryos wer.e washed several tines, i E i usj 5
(i ool borauee a8 ins Rorba phelmate. BHoTS R oS estaht B gy Bahd anar
hen washed with ES nediumand cultured in 96 well plate in

cell mass was ¥
t he pres‘%ﬁ@@"%? §BYRLIFEES- of feeder cells. Data are presented in the table:
Tabl e 2: Sunmary of hESC | i nes devel oped using i mmunosurgery with / w thout

the use 10 of npuse feeder cells. No. of Total Wth nouse feeder cells
W t hout use, f.eeder . cel bl ast qcyst |.nner cell used for mass No. of No
of ES ce&lf)taﬁﬁ)‘.’ dﬁ?crfmrh%#etgeI’Q(S‘.*'%Ufegé‘b?‘&g‘gp{ﬁ‘ermved | CM used |ines cell
[ i ne%

A preferred embodiment of the invention is illustrated in the accompanying

photomicrographs

Fig 1(a) to 1(g) of the present invention, pertains to the isolation of inner cell mass (ICM)
10 from the blastocyst of one embryo and Fig 2(a) to 2(g) pertains to the isolation of inner
cell mass (ICM) from the blastocyst of another embryo. Fig 3,4,and 5 pertains to

culturing of ICM on feeder cells at different stages.

Fig 1. (a) shows a photomicrograph of human blastocyst, secured with glass holding

15  pipette such that the ICM is at 3 O’ Clock position.

Fig 1 (b) shows a photomicrograph wherein part of zona pellucida and trophectoderm

ablated with laser (arrow).

20 Fig 1 (c) shows a photomicrograph of aspiration pipette close to the blastocyst following

zona and trophectoderm ablation.

Fig 1 (d) shows a photomicrograph of beginning of aspiration of ICM with aspiration

pipette.



abl ati on established established 21 14 12 3 2 0 Al though the isolation of
i nner cell mass using both the nethods did not show any significant

di f f erencwp obowszser, of isolation of inner cell mass by | @sarNedsoaéd on has
di stinct advantage. This nethod will 2 imnate the use of antibodies and
sera of animal 15 origin. Isolation of inner cell mass by |aser ablation
met hod can be further cultured in the presence or absence of feeder |ayer.
However, culturing of inner cell nass in a feeder free condition wll
further elimnate the possibilities of contam nation of ES cell lines with
animal viruses or bacteria and can be commercially utilized for human
transplantati on WO 03/018783 PCT/ I NO2/ 00168 23 studies. In the current
experi rrents efforts were made to establish ES cell Iine in the absence of

f eeder ce tailed descrl n of the pref d e ment s

b of or 1 A9 ehifIRTANR & PORRBCRRER o dRraePaT T, f 1 Giicl A ASeekrc By ng
photomc ographs Fig 1(a) to 1(g) of the present invention, pertains to the
i sol ati OCFP%’S "’\SH'F%P”g)éWeS ss (ICM) 10 fromthe bl astocyst of one enbryo

and Fig 2(a) to 2(g) pertains to the isolation of inner cell nmass (ICM
fromthe bl astocyst of anot her enbryo. Fig 3,4,and 5 pertains to culturing

of | gM Olp Ig f1 e(% sﬁowg %lplh%tozriﬁtlcrgégrfafp me I&R/fiaqffesr removing from the blastocyst.

Fig 1 (g) shows a photomicrograph of the remaining trophectoderm and zona pellucida

remaining after ICM isolation.

10  Fig 2 (a) shows a photomicrograph of another human blastocyst, secured with glass

holding pipette such that the ICM is at 3 O’ Clock position.

Fig 2 (b) shows a photomicrograph of slight protrusion of inner cell mass after zona and
trophectoderm is laser ablated.

15
Fig 2 (c) shows a photomicrograph of the aspiration pipette being position close to the

ICM after ablating the zona and neighboring trophectoderm cells with laser.

Fig 2 (d) shows a photomicrograph of ICM being aspirated with the aspiration pipette by

20  gentle suction.
Fig 2 (e) shows a photomicrograph of large portion of ICM in the aspiration pipette.

Fig 2 (f) shows a photomicrograph of the ICM after removing from the blastocyst.



Fig 1. (a) shows a photom crograph of human bl astocyst, secured with gl ass
hol ding 15 pipette such that the ICMis at 3 0' O ock position. Fig 1 (b)
shows a pWotwmisiso®gr aph wherein part of zona pell uci da anecurph@aésoder m
ablated with laser (arrow). 20 Fig 1 I5c) shows a photom crograph of
aspiration pipette close to the blastocyst follow ng =zona and
trophectodermablation. Fig 1 (d) shows a photom crograph of begi nning of
aspiration of ICMwith aspiration pipette. WO 03/018783 PCT/I N02/ 00168 24
Fig 1 (e) shows a photom crograph of large portion of ICMin the aspiration
pi pette during aspiration process. 5 Fig 1 (f) shows a photom crograph of
the ICMafter renoving fromthe blastocyst. Fig 1 (g) shows a

phot om crograph of the remaini ng trophect oderm and zona pel | uci da

remai ning after ICMi sol ati on. F? shows a phot om crograph
anot her THarde) ﬁ?%%&%?ml%%@ﬁ@%f i APt AS™ R o PPl SUEHPE hat ¢ he
ICMis at 3.0 osition. Fig 2 (b) shows a photom crograph of slight

pr ot r usi Belakgn ‘PfﬂﬁMfr the blagiecyst-t er zona and trophectodermis | aser
ablated. 15 Fig 2 (c¢) shows a photom crograph of the aspiration pipette
bei ng position close to the

5 Fig 3 (a) shows a photomicrograph of isolated inner cell mass in culture seeded on

primary mouse embryonic fibroblast feeder cells (day 3).

Fig 3 (b) shows a photomicrograph of isolated inner cell mass in culture on primary
mouse embryonic fibroblast feeder cells (day 7)

10
Fig 4 shows a photomicrograph of isolated ICM in culture on the primary mouse

embryonic fibroblast feeder cells (day 5) another embryo.

Fig 5 shows a photomicrograph of embryonic stem cell line derived from inner cell mass

15  isolated by laser ablation method.

One skilled in the art will appreciate that the present invention is well adapted to carry
out the objects and obtain the ends and advantages mentioned therein above. The
instant invention has been shown and described herein in what is considered to be the
20 most practical and preferred embodiment. It is recognized, that, departures may be
made therefrom within the scope of the invention. It is to understood that the invention is
not limited to the particulars disclosed and extends to all equivalents within the scope of

the scope of the claims.



| CM after ablating the zona and nei ghboring trophectodermcells with |aser.
Fig 2 (d) shows a photom crograph of ICM being aspirated with the

aspirati owoppet7se by 20 gentle suction. Fig 2 (e) showspaTaNor@nsscr ogr aph
of large portion of ICMin the aspiraion pipette. Fig 2 (f) shows a

phot om crograph of the ICMafter renoving fromthe blastocyst. WO 03/018783
PCT/ 1 NO2/ 00168 25 Fig 2 (g) shows a photom crograph of the trophectoderm
and zona pellucida left after the isolation of ICMfromthe blastocyst. 5
Fig 3 (a) shows a photom crograph of isolated inner cell mass in culture
seeded on primary nouse enbryonic fibroblast feeder cells (day 3). Fig 3
(b) shows a photom crograph of isolated inner cell mass in culture on
primary Wedzlan enbryoni c fibroblast feeder cells (day 7) 10 Fig 4 shows a
phot om crograph of isolated ICMin culture on the primary nouse enbryonic
fibroblast feeder cells (day 5) another enbryo Fi g 5 shows a

phot om crograph of enbryonic stemcell |ine derived frominner cell nass

15 i sol at-ed meiled ohisPiating innee CAb MaseICNXfor egtgblishing, Bugah Egphryonic
appreciate that the present invention is well ada‘%t ed to carry out the

obj ects and od€Rl el KEERnesndFingi o Inasrdactelindeoiresr teqBriaue, camBUYNg The

instant invention has been shown and descri bed herein in what i s consi dered
to b® the the steps of

(i) placing the blastocyst in a 35mm petridish in a 50 mico litre conventional

Embryo biopsy medium covered with mineral oil ;

10 (i) setting up the micromanipulator system consisting of the microscope with
the heating stage, tool holders to hold the holding pipette, aspiration

pipette and air syringes;

(iii) placing the petridish of (i) above, containing the blastocyst on the heating

16 stage of (ii) above and adjusting the blastocyst at the center of the field;

(iv) securing the blastocyst with holding pipette at 9 O'clock position by
suction through the air syringe in such a way that the inner cell mass
(ICM) which is to be isolated is at 3 O’ clock position;
20
2. A method of claim 1, further comprising of dissolving zona pellucida, by laser
ablation of zona pellucida using 3-5 pulse of 1.48 micro diode laser to create a

hole in glycoprotein matrix present in zona pellucida .



20 nost practical and preferred enbodinent. It is recogni zed, that,
departures may be nade therefromw thin the scope of the invention. It is
t o under swoad/igras the invention is not |limted to the padrimod/enes

di scl osed and extends to all equivaledts within the scope of the scope of
the clains. WD 03/018783 PCT/ 1 N02/00168 26 W Caim1l. A nethod of
isolating inner cell mass (ICM for establishing human Enbryonic Stem Cell
(hESC) |ines using a non-contact diode |aser technique conprising 5 the
steps of (i) placing the blastocyst in a 35mmpetridish in a 50 mco litre
conventional Enbryo biopsy nmediumcovered with mneral oil ; 10 (ii)
setting up the mcronmani pul at or system consisting of the mcroscope wth
the heat$ng stdgethod &b claip belughercompriping, ef FRST‘%‘R’PQJ the Bephectoderp; ‘f%ﬂ?i on

pi pette and air syringes; (iii%%Pl acing the petridish of iP above,

cont ai ni ng t haAiaRend i et cghmesk (IR thyrmplatipg of teapRegpdgrm §e'e§lﬂ§!ﬂ§’ LAB

adj usting the blastocyst at the center of the field; (iv) securing the

bl ast ocyst vvi'f“f?r%e'loa??l?éebpb%?"t’)és'%t 9 Oclock position by suction through
the air syringe in such a way that the inner cell mass (ICM which is to
be isolated is at 3 0' clock position; 20

5 4. A method of claim 1, further comprising of aspiration of inner cell mass (ICM),

comprising of the following steps:

(i) bringing the aspirating pipette close to blastocyst through the hole in the

zona pellucida and trophectoderm cells close to inner cell mass (ICM);

10

(i) aspirating the inner cell mass (ICM) into the aspiration pipette by gentle
suction through air syringe of claim 4(i) above;

(iii) the aspirated inner cell mass (ICM) of claim 4(ii) above is slowly released

15 into the culture droplet of claim 5 below;

5. A method of claim 1, further comprising of culturing of Embryonic Stem Cells

comprising of the following steps:

20 (i) washing the isolated inner cell mass (ICM) several times in micro drops of

Embryonic Stem Cell media;



2. A nethod of claim1, further conprising of dissolving zona pellucida, by
| aser ablation of zona pellucida using 3-5 pulse of 1.48 mcro diode |aser
to createwa o3had7ezi n gl ycoprotein matrix present in zona peiliNcl/eacs WO
03/018783 PCT/1 N02/00168 27 3. A netfsod of claim1l, further conprising of
removi ng the trophectodermcells adjacent to inner cell mass (ICM by

abl ation of trophectodermcells using 1.48 mcro diode |aser by cell

lysis. 5 4. A nmethod of claim1, further conprising of aspiration of inner
cell mass (ICM, conprising of the followi ng steps: (i) bringing the
aspirating pipette close to blastocyst through the hole in the zona

pel l uci da and trophectodermcells close to inner cell mass (I1CM; 10 (i)
aspirating th@)innelcipgthe inperscellimeags (1GMy op ke pigfs, coptalingfesdertlavdsyngent | e
suction through air syringe of claim4(i) above; (iii) the aspirated inner
cel | mass (1CM of heIRIPFANEE; 9Na AR | réh%\ﬁﬁvbh%ﬁ%{wﬁ Empryonio Stere
culture droplet of claim5 below, 5. A nethod of claiml1, further
conprising of cul t&®ISng of Enbryonic Stem Cells conprising of the

followi ng steps: 20 (i) washing the isolated inner cell mass (I CM several
times in mcro drops of Enbryonic Stem Cell nedia;

5 6. A method of claim 1, wherein Embryo biopsy medium is Ca++/ Mg++ free
7. A method of claim 5 (ii) wherein the media used is Embryonic Stem Cell media.
8. A method of claim 5(ii), wherein the plate used is 0.5% gelatin coated plate.
10
9. A method of claim 5, wherein the Embryonic Stem Cell media is a combination
of

(i) Duibecco’s Modified Eagle’s Medium (DMEM) without Sodium

15 pyruvate with high glucose content (70-90%);

(ii) Fetal Bovine Serum (10-30%)

(iii) Beta-Mercapto Ethanol (0.1mM)

20

(iv) Non- Essential Amino Acids (1%)

(v) L- Glutamine 2 mM



WO 03/018783 PCT/ 1 NO2/ 00168 28 (ii) placing the inner cell mass (ICM on
the plate, containing feeder layer in the presence of a nedia , for the
est abl i shwers/oof7sEnbryonic Stem Cells; 5 6. A nethod of @caiiNoZgoigsher ei n
Enbryo biopsy nmediumis Ca++/ My++ fr®we 7. A nethod of claim5 (ii) wherein
the nmedia used is Enbryonic Stem Cell nedia. 8. A nethod of claim5(ii),
wherein the plate used is 0.5%gelatin coated plate. 10 9. A nethod of
claim5, wherein the Enbryonic StemCell nedia is a conbination of (i)

Dul becco's Modified Eagle's Medium (DVEM wi thout Sodium 15 pyruvate with
hi gh gl ucose content (70-90%; (ii) Fetal Bovine Serum (10-30% (iii)

Bet a- Mercapt o Et hanol_ (0.1 0 (i Non- sential Amno Acids (1 %
(v) L- G utanindp m# %@gg»fﬁtfg@wqtﬂdgﬁﬁh8 29 (vi) Basic Fibrobl ast
G owth Factor (4ng/m)

10. A method of claim 5(ii), wherein feeder layer is murine or human origin

5 11. A method for isolating an inner cell mass comprising the steps of:

(i) immobilizing a blastocyst stage embryo having a zona pellucida,

trophectoderm, and inner cell mass;
10 (i) creating an aperture in the blastocyst stage embryo by laser ablation; and

(iii) removing the inner cell mass from the blastocyst stage embryo through

the aperture.
15 12 The method of claim 11, wherein the aperture is through the zona pellucida.

13. The method of claim 11, wherein the aperture is through the zona pellucida and

the trophectoderm.

20 14 The method of claim 11, wherein the laser ablation is acheived using a non-

contact diode laser.

15. The method of claim 14, wherein the non-contact diode laser is a continuous

1.48 ym diode laser.



10. A nethod of claim5(ii), wherein feeder |layer is nurine or human origin
5 11. Anethod for isolating an inner cell mass conprising the steps of:
(1) i nmobwbioziongysa bl ast ocyst stage enbryo having a zona periNe/aass
trophectoderm and inner cell mass; 1® (ii) creating an aperture in the

bl ast ocyst stage enbryo by | aser ablation; and (iii) renoving the inner
cell mass fromthe bl astocyst stage enbryo through the aperture. 15 12.
The nethod of claim 11, wherein the aperture is through the zona pell ucida.
13. The method of claim 11, wherein the aperture is through the zona
pellucida and the trophectoderm 20 14. The nethod of claim 11, wherein
the |l aser ablation is acheived using a non- contact diode |aser. 15. The
met hod of claim 14, mherein t he non-contact diode |aser is a continuous
1.48 pn1 odeTbaser 03/0%2 PCT | NO2/ 00168 30 16. Th% met hod of
claim 11, Fringthad of flgim dd; Wherely '\es'”'P%f dB2%5y 1S Jepioved Py PsPiRloAg an

asplratlon pi pette introduced, throu e aperture, 5 17. The met hod of
claim 11, wheMENd 3P RSPiRRIoRRIPSttE '@MF%%R‘B‘EHQ% ﬁe eAetUBsence of ani nal
generated anti bodi es and sera. 18. A nmethod for establishing human
Enbryonic Stem Cell |ines conprising the

5 17. The method of claim 11, wherein the method is carried out in the absence of

animal generated antibodies and sera.

18. A method for establishing human Embryonic Stem Cell lines comprising the
steps of:
10
(i) isolating an inner cell mass from a blastocyst stage embryo by creating
an aperture in the blastocyst stage embryo by laser ablation, and removing the

inner cell mass from the blastocyst stage embryo through the aperture;

15 (i) culturing the inner cell mass in the presence of an embryonic stem cell
medium and a mouse inactivated embryonic fibroblast feeder layer to produce

inner cell mass derived masses.

19. The method of claim 18, wherein the embryonic stem cell medium consists

20 essentially of:

(i) Dulbecco’s modified Eagle’s medium in an amount from about 70% to

about 90% of the embryonic stem cell medium, the Dulbecco’s modified



steps of: 10 (i) isolating an inner cell mass from a bl astocyst stage
enbryo by creating an aperture in the blastocyst stage enbryo by |aser

abl at i on,wand/onsggaovi ng the inner cell mass fromthe bl astroaysoz/@tuesge
enbryo through the aperture; 15 (ii) 3ulturing the inner cell mass in the
presence of an enbryonic stemcell nediumand a nouse inactivated
enbryonic fibroblast feeder |ayer to produce inner cell mass derived
masses. 19. The nethod of claim 18, wherein the enbryonic stemcell nedium
consists 20 essentially of: (i) Dulbecco' s nodified Eagle's nmediumin an
anount from about 70%to about 90% of the enmbryonic stemcell nedium the
Dul becco's nodi fied W) 03/018783. PCT/ | NO2/ 00168 3 agle' s. medi um bei ng

wi t hout sodi um pyrl'g"i‘ﬂi?% WF&'H”'hi ngl"‘ﬁ'b%teso 15T SYEU ag R'j't%f i‘fgé’l M5 %e serum
in an amount from 10%to 30% of the volune of the 5 enbryonic stem cell
medium (iii) bet a2 ¥apt oet hanol in an amount of about 0.1 micro-nole
based on the total noles of the enbryonic stemcell nmedium 10 (iv)
non-essential amno acids in an anount of about 1 % of the volune of the

(ii) fetal bovine serum in an amount from 10% to 30% of the volume of the

5 embryonic stem cell medium;

(iii) beta-mercaptoethanol in an amount of about 0.1 micro-mole based on the

total moles of the embryonic stem cell medium;

10 (iv)  non-essential amino acids in an amount of about 1% of the volume of the

embryonic stem cell medium;

(v) L-glutamine in an amount of about 2 micro-moles based on the total

moles of the embryonic stem cell medium; and

15
(vi)  basic fibroblast growth factor in an amount of about 4 nanograms per
milliliter of the embryonic stem cell medium.
20. The method of claim 18 further comprising the steps of removing the inner cell
20 mass derived masses, mechanically dissociating the inner cell mass derived

masses, and re-plating the mechanically dissociated inner cell mass derived

masses on fresh feeder cells.



enbryonic stemcell medium (v) L-glutam ne in an anount of about 2

m cro-nol es based on the total noles of the enbryonic stemcell nedium
and 15 (vwp damss7e3fi brobl ast growth factor in an anmount ofpcalazod/ondes
nanograns per mlliliter of the enbr3onic stemcell nmedium 20. The net hod
of claim 18 further conprising the steps of renoving the inner cell 20
mass derived masses, nechanically dissociating the inner cell nmass derived
masses, and re-plating the nmechanically dissociated inner cell mass derived
masses on fresh feeder cells. WO 03/018783 PCT/1N02/00168 32 21. A nethod
of isolating inner cell mass (I CM for establishing human Enbryonic Stem
Cell (hESC) lines using a non-contact diode |aser technique substantially
as her ei #1-des®rmeibed ®f iselating dpnen Cell mpss XK o £sipblighing hyep HZralyemc ¢ he

acconpani ed photom crographs. | . ) _
Stem Cell (hESC) lines using a non—contact diode laser technique substantially

as herein described with reference to example and as illustrated in the

accompanied photomicrographs.



