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Title Isolation of inner cell mass for the
establ i shment of human enbryonic stem cell (hESC)
lines. Field of the Invention: 10 The present
invention relates to a nethod of isolation of inner
cell mass (IC' M derived from bl astocyst stage
mamal i an enbryo for establishing human enbryonic
stem cell. (hESC) lines, using a non-contact diode
| aser technique. Background of the invention 15 The
i solation .of human :stemcells. offers the prom se of
.. a remarkable array of novel therapeutics. Biologic
-nﬂe, theraples derived from such cells through tissue -

” ener tion and |rs s wel | as through targeted.
tsolation ¢f ey Gpl) MaRSor i ASIABES eI I Wa SR BB (bR o (WeSC)
) effectlve in, the treatnment of a w de range of.
lines.  nedical conditions. Efforts to. analyze and. assess

the safety of using. human, stemcells in the

clinical' setting are. vitaIIy i mportant to. Enmbryonic
stem (ES) cells are the special kind of cells that can
~both dupl.icate thensel ves (sel f renew) -and produce
differentiated functionally specialized, cell These
stem—cel |l s are capabl e of beconmi ng al nost all of the
speci al i zed cells of .the body, 2 and thus, may have .

- the potential -to generate replacenent ceIIs for.a
“broad array of ~tissues and organs such as heart,
“pancreas nervous tissue,miscl e, cartilage. and the

i ke, Stemcells, have t he capaC|ty to divide and i ‘
Field Of“’t?r’BIVP’Fté‘P’at e indefinitely in culture. Sci entl sts se
t hese tmoefropertles of stemcells to produ

from btastocyst staga mammaltan embryo for establlshlng human ambryomc stem celi-,; o

: (hESC) tmes usmg a non-contact dtode !aser technlque

| Background of the mventlon
‘ The zsotatlon of human stem celts offers the: promlse of a ramarkable array of noval'

therapeutics Btotogtc theraptes derlved from such celts through tlssue regeneratlon and.r S

' repaars as well as through targeted delwery of genet:c matenat are expected o be',' _'  ‘

20

_ effactwe in the treatment of a wnde range of medacal condmons Eﬁorts to analyze and_ '
assess the safety of usrng human stem celts in the chmcal settmg are. wtally lmportant to o

' this endaavor

' Embryonic ‘stem (ES) cells g.-a'fa.tha' special kind of cells that can both duplicate

_ themselves (self ‘rene_w_) and pro'ducar di.fferantiate_d functionally specialized cel!-typas.

- 'These stem cells are capable of becoming almost all of the specialized cells of the body -

ates tq %thftfbﬁﬁ |§@t§tr%qt oﬁﬁgtler cett mass (ICM) denved, o o



human cell types fromstemcells, paving the way for
the treatnent of diseases by cell replacenent. In
fact, cell therapy has the potential to treat any
di sease that is associated with cell dysfunction or
damage includi ng stroke, di-abetes, heart attack,
spinal cord. 10 injury, cancer and Al DS. The
potential of manipulation of  stemcells to repair or
repl ace diseased or danmaged tissue has generated a
gr eat deal of excitenent in the scientific, nedical.
and/ bi otechnol ogy i nvestnent communities. :15 ES
and thuscéﬁfl’lé hﬁY%Fheva‘PtieB?@_ tﬁeﬂﬁfﬁﬁtﬁﬁe@ﬁﬁ?r%%t sallsefop@hroad array Of -
- successfully growmn in the |aboratory, Evans-and ‘
t'SSUES e Araens suchaas B‘G%CPE!V&fQGSn nerveyy figsues eRste: crilage and the
) possi bl e to derive pernmanent |ines of enbryonlccells
like. directly from nouse bl astocysts: Thonson.et. al.
(1995 and .1996): successfully derived pernanent cel
l'ines fron1rhesus and narnoset nonkeys. Pl uri potent

' cell lines have al so been derivedfrom pre-inplantation
Stem celmbavpotheorargeiie i fivigienand prolifaratel ipdiindelyrip %tiumsf:lent'sts
speci es such as bovines (Evans et 20. al., 1990) :

use thespdwe ipreparissapissiem eglis to pyoducergsearingin ,lﬂmt@gss @upplsepggapost. '

L Sheep and. goat. (Meinecke-Til.l.mann and Mei necke, . 1996,
human cRlblyper & siem eglls, pagog fhe aliipr thedraatment; ofgiseasesdyacell
G aves et al., 1993) M nk &Sukoyan et al., 1992) rat -
replacerr@nbm@@b saththerapy has thegoipnlighle treat pavdiseasq thebississasinted
et al., 1988): Recently Thonmson et al (1998) and '

- with cell Risalynaliit oeraiags includiogoyrokRadiebeigponead atiesk, spinal cord

e dlSéBSEdéHrdaﬁlQﬁledd'éS@ﬁF he gerembichpioRgat dvabpfpXFiemast lrhtjnefaceﬂwf' ¢, o
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derivation of human-ES cell. [ines. These human ES . -

injury, cageen and AlbSe fhe @otendial plemiaaipHigHRR 9 slemteslis tpirpaair Ol};@pléce

‘cel’l's are found’'in the eMof the human bl astocyst, an’

the 4 ' to 70 day -after fertilization. The blastocyst

' medléal ﬂﬂ;fﬁ/ pﬁ@cgﬂ%{g@y @pestment commumtxes

, ES ceils from vanous mammahan embryos ‘have been successfuily grown in thef“--‘-

: Iaboratory Evans and Kaufman (1981) and Martln (1981) showed that itis posszble tO';'i" L

| _', -denve permanent llnes of embryomc ce!ls dlrectly from mouse blastocysts Thomson et‘

(1995 and 1996) successfu!ly derwed permanent cell lmes from rhesus and-i_;.

' 'marmoset monkeys Plunpotent ceil lanes have: also been denved from pre-lmplantanon

" 20,

embryos of severa! domesttc and Iaboratory ammal spec:es such as. bcwmes (Evans et

al,, 1990) quc:ne A(Ev-ans et al., 1930, Notarianni et al., 1990) Sheep and‘-'goat-' S

'(Méineékediﬂmann and Mein‘écke‘ 1996, Notarianni et al., 1991), rabbit (Gnes et al,

- 1993, Graves et al., 1993) Mink (Sukoyan et al 1992) rat (lannaccona et a! 1994y and-

Hamster_-‘ ‘(Do'etschman et al., 1988). Recentiy, Thomson et al (1‘998) and Reubmaff, etal "
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- embryonrel\ﬁtﬁvgio tpg

enbryoni ¢ ‘devel opment prior to inplantation that
contains two. types of cells viz.. . 1. Trophectoderm
outer layer which gives extra enbryonic nenbranes. .
10 2. Inner cel .mass. (3CM:. which fornms the enbryo

~proper. In normal enbryonic devel opnent; ES cells

- di sappear after the 7mday: and begin to :formi. the
three enbryonic tissue layers.. ES cells extracted
fromthe. ICMduring the blastocyst stage, however,
can be cultured in the | aboratory. and under the right

diti | if t f t el ES
(2000} haa%ﬂrﬁ'pﬁger Jne R %r??ar' o bitoRnif Gildingte ThetmmaneES cells

| nti al entlatelnto cells of all three
resemble@?ﬁ) o '&'Ot’ ‘Z‘ngé 'é?ss Utimtely, .the ceps-of-the

i nner . ceII mass give riSe to all the enbryonic
ti ssues. is. at this stage of enbryogene5|s near

‘e week, of . devel opment, that-ES cel |

“ES cells g2 i ait? Iré\a o i frhan Plasiogyst. Bheagy soscy dhe develdng
brvo 1 B ?bl I |7§0 te ES cells from bl astocysts. and '

embryo g Ll Bur T e st defieniope on pasionat fehpestaent

I‘It¥ and condi tion of the blastocyst from .
119 implaptafignithal gonlaiisdweitypesiofsells et ocyst
that is Iarge and.-has. di stinct inner ‘cell mass tend to
_ y| el'd ‘ES cel | s nps. effl Ci entIy Sever al-. rret hods. have
sed: f i,sol ation-of inner ‘4 cell nass (ICI\/D for‘
= Tfﬁtpﬁ'é's@gta%l‘? ?M@fﬁ' YErchedivesy Brircermbrpnicanembranes. - Most
. conmmon nethods are ‘as follows: 1.. Natural hatchi ng. of
"the bl astocyst 5-tnthis procedure blastocyst i's

d t at ch patural Iy after plating on the feeder.;:-f g
__'“ﬁeét}%tﬂf%mrﬁ@ a‘t’*&'ﬁh%ﬁ”& hie REIDBICRPBRY St “usual | y takes o

pl ace on day 6 The |nner ceII mass (ICI\/D of

o In normat embryonrc development ES cetls drsappear after the 7“‘ day and begln to form -

the three embryomc ttssue layers ES cells extracted from the ICM durlng the blastocyst o

‘ --'_‘stage however can. be cultured in the Iaboratory and under the nght condrtlons'
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' prolrferate mdeﬁnrtely ES cells growrng in thls undrfferentrated state retam the potentral-
.?to drfferentrate tnto cells of. all three embryomc tnssue Iayers Ultrmately, the cells of the
: -v;rnner cell mass grve nse to all the embryenlc trssues It isat thrs stage of embryogenesrs
.;near the end of f" rst week of. deve!opment that ES celts can be denved from.the ACM of

' 'the blastocyst

The abmty to isolate ES cells from blastocysts and- grow them in culture seems: {0,

_' depend in Iarge part on the mtegnty and condltron of the btastocyst from which the cells-

are denved In short the blastocyst that is large and has distinct i mner cell mass tend to

-yreid ES cells most efficiently. Severai methods have been. used for lsoiatron of inner. .




. The haighipg o thet biartonyst wsiatin takes plsichioni day & dhe duearcell fiess (ICM) of -

t he hat ched bl ast ocyst devel ops an outgrowth. This.
outgrom h is renoved nechanically and is subsequently
grown for establishing enbryonic stemcell |ines.
However, this procedure has:few di sadvant ages.
Firstly, Trophectodermcells proliferate very fast in
10 the given culture conditions and many a tines,
suppress the outgrowth of inner cell nass. Secondly,
whi | e renovi ng the outgromﬁh of the inner cell nass
mechanically, there is a chance of isolating
trophectodermcel s Thirdly, the percentage of.

 cell maish (HEME yart the ¢rtatiishment shembarsisusie ioell Hidrans Most gemgnon

| ow..  Anot her nethod of -isolation of inner, cell mass
methodssrgreg flinwsal aspi ration called- mcr bs’,u‘rgeryt in~
this process, the blastocyst is held by the hoIding
pi pette using m-crornani pul ator systemand .
positioned in. such a way that the inner ¢é#s mass
-NatgraChiptahing of ttee ldagogyit:posi tion. The :i nner ‘cell nass
(ICM is aspirated using a biopsy needle 20 which is

In this pressslusiblastapyst isnalloived it baich aturafyoaftas@lating on the feeder layer B

bl ast ocoel -cavity. This procedure too is

conplete inner cell mass is low and- many a tinme cells .

- the.hatqzjtexi lastocyst deweias. an outgevwh.vENy outgiowihds peroeett mechanically

152, -
‘v"'.'-Another method of isoiatron of inner: cell mass: is- mechamcat asprrataon calledu

7 mlcrosurgery in th|s process the blastocyst ig- held by the holdang pzpette usmg--—-_’_i a

20-

| dlsadvantageous as the possubllrty to isolate the complete inner cell mass . is low and

may cause severe -damage to:. the enbryo. The operation
and is sbselaerntyl fromar for. esteiblistiog) iemdsyenio isteri aeh- fimegr biweeer this’
.precision; thereby mnimzing damage and
procedwemaartbwacﬂnsaman@ges fFrmﬂun‘dmnmgetpsiemle&s pe:ﬂ@retﬂmlfgst in
-+ -used procedure to isolate inner, cell: mss (ICM. The

the givémelture alonditiess ang InGw)y ﬁéinn@nlwewsbylh@ amigrewtin of - mner Cel!'-j’? R
- pediated-lysi-s. In-this procedure, the-blastocyst- g e
- mass Secondly whlle removmg the outgrowth of the inner cell mass: mechanzcaily, there :

'|s a- chance of Isolatmg trophectoderm celis Thsrdly, the percentage of blastecysts

hatchrng spontaneeusly in humans is very Iow o

Microsurgery

: mucromampu!ater sysiem and posmoned in. such a way’ that the i inner cells mass (ICM) |s
A'at 9 O'Clock posmon The inner cell mass (ICM) is asplrated usang a b:opsy need!e

which is beveled shape and is inserted into the blastocoel cavity. Thls procedure too lS' e

many a time cel!s get dlsmtegrated itisa very ted:ous procedure and may cause severe:."

,-damage to the embryo The operatlon at the celiular level requires tools with mlcrometer b

precision, thereby minimizing damage and contamination. -
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exposed either to acid-tyrode solution or pronase
enzynme solution-in order to renove the zona pellucida
(shell) of blastocyst. The zona free enbryo is then
exposed to human surfade antibody for about-30 min to
one hour. This is followed by exposure of enbryos to
gui nea pig conplenent .In order to lyse the
trophectoderm This conplenent nediated | ysed_
trophectodermcells. are renoved. frominner cell nass
(|cm¢ by.. repeated nechani-cal pipetting wwth a

dramh Past eur pipette: Al the enbryonic stem

'"’m"é'é’? ¥ hes reported currently |n the literature have
10 neth

This is a N dly ubEs Pm%awéﬂr%}és i Fol TS (6L Rhg gy gol mass
(cwm) is e&%ﬁr@ﬁgvf B ofBiadyas, ﬂ"éﬁ%:@?ge‘ed{%r@ JPlastGeyst is

exposed rl & by esﬁa'm"’c‘ﬁ'gér' t%e%iﬁnéwgs BBl L ap e the
Thi r dl

zona peyFiE ) et Thiledns i obRo0s daet epsichsd Tapen
e ) 'a%s:ea%ra%sg@e% AR Sl il
ri.sk. of ‘transm ssjon -

t 9”'“639|9r‘i?§'¥% Sa5n OB 19 e LR e s CHOABEN! Hgdated

d ti'bo d : ;.use _
. lysed tf°$ﬁ%°?<?ﬂs"ar seﬁiefe AL 'reﬁ?%ggssr B Pas TIME et

_ A-mechantcalsngeﬁnﬂ%aw{g @TS&pir@WE a %.Fapape%dﬂfl ; | .
o mes repoiied Rigeg Fneﬁm%f%uréi‘ﬁ SbeAet mﬁfﬁﬁ%ﬁs@agafﬁ?wsegraﬁisﬂ'_: Sl
.:5-'10"_ R

- ln this process, two animal- sera: are: used One is rabbit antrhuman antrserum and the o

ant an antlse 'm and the other: .
ﬁrogg stern cell .

method haﬁ setv%ar@ gearﬁ F"'futﬁfn %]%82993%4 qg[éaégl sadvant a

:of embryos proper Secondly, lt is time: consumrng procedure as rt takes about . 5 to 2 O L
". hours ( Naruia et at 1996) Th:rdly, the yreld ef lnner cell mass (ICM) per blastocyst is: -.

Iow Fourthly. crrt:cal storage condmons are requrred for antlbody and comp[ement used.:___ o
: 'm the process Lastly, it. mvoives the nsk of transmrssron of vrrus and: bactena of ammal.:_:-.-. -

ongm to humans as. anrmal denved antrbod:es and compiement are used in the process ; o

- other is:guinea pig. complement sera,’

20

The human cell lmes studied to date are- marnly derzved by using a method of

rmmunosurgery, where ammal based antisera and compiement was used

' Otheripdssible:oisadvantages of the existing:cell lines are asfoliows:- - . .o oo

aéong rn@ft acrd‘;;‘ E A
tyrode or E[_ﬂnﬁg% ﬁé@l&gs d];eﬁo?eécﬂs te%ects nt Qrgbr@% ere:i)y re\égé}né the nhlllty'-'.-i-;"-f
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produces m xed cell population that require the
Enbryonic stemcells (ESC) to be separated from
feeder cell conmponents and this inpairs scale up. 5 2.

" Enbryonic stemcells (ESG) -get. contam nated. by,
transcripts fromfeeder. cells and cannot be used on
a commercial scale. It can be used only for research
10 Geron established.a -procedure where human_

_Enbryonic 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
medi'um and expanded in:this growh environnent"n ‘an
undi fferenti ated state., The hESC cont ai ned-

_ 1 Userif Jeeder QeaﬁﬁarnellwneftheRﬁeeﬂo%ebwentcg‘tt?lﬂfqeanthéﬁﬁe} lines -

cells in the culture; Also, the Eroductlon of hE
Petluces Fied qefl pppulation Wat remsire fes
commerci al production: In this process, Tiére was no
‘ Sﬁeeatedtfenpfqeaeeeﬂfceeweeew Sl*ﬁﬁ’FP%rﬁg’PG?ﬁg‘Pba& s to’
support the culture, and the passaging of- cells
“-eoul'd be done nechanically. -However;-the nain,
- - _disadvantage of this procedure is: that t he i nner
2. Estrryonkastent celig) (BSC)iaedl candamipptadni geseripts (roonieered cells -

“wherein theinitial-derivation of Enbryonic Stem Cells

" and conpolj kejustt ons) AYMMEsdiel Sqalelf CancbecysRtaPRly gr research |

. __Xenogeni ¢ conmponents. This rai ses the issue of
© 'PPP9sRBl ¢ contam.nati on ‘with aniwal . origin viruses and”

bacteria. In order: to sinplify the procedure of lnner .

~cel | frass i'sol-ation-‘and -to-make i t-safe, the ;
"scientists of the present .invention have come out W|th

Gerert egtaﬁl&tp@p wfqeggureow rgomtgpa@ﬁr@bryerw@ S;tem Cell (hESC) fine. was:. |

W@f@f‘lﬁﬁf@mé@i"? é%s@blo be

| ".cultured It’l‘ the absence of feeder cells (XU et al 2001) The hESC were cultured cm an o

L extracellular matnx in-a. condttloned medlum and expanded in: thls growth envnronment tn

: 'an und‘ fferentiated state The hESC centamed no xenogemc components -of cancerous—-

Ol'lgll'l from dther cells tn the culture Also the product:on of hESC cells and thesr

denvatwes Were more su:ted for commercral productlon n thzs process there was’ nc

- need to produoe feeder cells on an. ongelng basrs to support the cutture and the

_' passagmg of cells could be done mechamcalty However the main dlsadvantage of thls

“ procedure is that the lnner cell mass (ICM) is |solated by rmmunosurgery method

20 .

' wherem the mmal denvatlon of Embryomc Stem Cells'is carned out usnng feeder layer
contammg xenogemc components, ThlS ralses the iSsue of possrble contamlnatlon w1th _

amr_nal.ongm-vnruses and bacteria. - . -

In'order‘to simplify the procedure of inner celll mass isolation and to make it safe, the

- scientists of the. pres'eht‘inve'ntion have come out with -a;'-ne\(el method of isolation of_.rthef e
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: 308 nm xenon—chlonne exc:mer Iaser (Neev et al 1993) the: dnlimg process m the;-?;. S

5

10

inner cell mass using a non-contact |aser, wherein,
the use of animal based antisera and conpl enent have
been elim nated. Use of Laser technique in Assisted
Reproduction: Wth the advent of assisted reproductive
.technol ogi es (ART), several nethods have been used
for inproving fertilization; facilitating bl astocyst
hat chi ng (Cohen et al; 1990) , and performng..
bl ast omere biopsy (Tarin and Handysi de, 1993).
CbnnDnIy used nethods are chem cal (Gordon and
| ansky, 1986), nechanical. (Depypere et al ) _
inner cell é’?ﬂi‘sl“ﬁ@@ra 'E%‘FW‘?‘ {RREF: VEtergi, thel@@é)f a§l§“%[§3a§6d ﬁ%‘iﬁﬁ% @nd
holes in the zones pellucida (Gordon, 10 : 1988) ..

mmp’emﬂétd@M?PﬁenﬁWﬁ”ﬂ?Pared 148 pm di ode ‘| aser ‘beem focused-

through am Croscope; obj ective was shown to allow
rapl 'd, -easy ‘and non-t:ouch' mcrodrilling" qf. ‘mouse and -
human zona pel’l uci da .and--high degree of acCuracy was -
Use of L?Fé’l’ﬁ?"é\"ﬁ‘é‘&? ﬁ'hﬁ%‘?‘s@ ﬁ%%?ﬂﬂﬁg?"cul ture' conditions
Rink et at , 1994). The drilling effect was, shown.
With the @Géefttoofaa%%?ﬂ wpfodtrcazé%ﬁ?mlm (ARDe sexeral dneéhcm:tﬁ hgwe
of the zona pellucida_glycoprotein matrix (Rink.e '
bee" ”Seﬁ ifor nmpicgnngl@ggu;atn% fRGEatpg; @a$tﬁ@’5t fatchingel¢iohen @t ﬁb ckas0) ..
- an_conpact ed nouse enbryos :: induced by.the 308 nm - -
and peff%\*ﬂﬁ]ng}ﬂ%*ﬂ?fﬁeb*@%w r@?rﬂl' A6k Henasidest 1993), Gaompnlyt Heed
illing process in-the :: infrared region did ,not .
methods %’ﬁfCBEWCé‘ SO%QMITQIQFSKY' 1988) cleplaienl terpese of al.; 1988)
-i.n:. humans- QAntmorl et al -
- and 'aser éiﬁwff@ﬁsfﬁfft o-a 4352 sg P8
d fertilization and in assisted.. hatching.” Recent i
1988: RQCQ%WF € R 17 1isdod laser heem bune thaaah agricroscope:
UM o erodri LT hg ouséE-
objectsve was -shown to alfow

human zona peliucnda and hugh degree of accuracy was mamtamed under conventnonalj e, U

cu!ture cond:tlons (Rmk et a! 1994) The dnllmg effect was. shown due to.a h:ghly-._\‘:‘l

Iocahzed heat—dependent dlsruptlon ef the zona peiiuc&da glycoprotem matnx (Rmk et al;" *

1996) Contrary to the detnmental effect on cempacted mouse embryos induced- by the R S

mfrared reguon dld _not affect embryo surwval in mice (Germond et al., 1995): or _-qn-:--.i' e

‘humans: (Antmon et al 1994)

20 Currently, ‘lasers are- being mvestrgated ‘as-a tool to ald ferhl:zatnon and- in assmted_:.- L

* hatching. Recent reports show that use of .1.48 pm diode: iaser for m:crodn{hng mouse o

- zona pellucida is highly safe and does not affect neuro-anatomlcal and .-neurochemlca!-_f"."--

properties in mice and also imerovés fertilization (Germond et al., 1996). -Cbruca and

colleagues first reported the success of laser-assisted hatching in hurman IVF in 1994. In

B 8[qeyee holes in m@ﬂlad%allacsﬂ@@omn"AA:_:--_ ]

rapxci easy and non- touch mlcrodnllmg of: mouse andj "-__:; E
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B -detnmental The rate of clmfcal pregnanc:es m the laser~hatched group was 42 7%. as'-‘ o

45"

20

zones pel lucida is highly safe and does not affect

neur o- anat onm cal and neurochem cal properties in mce
and al so inproves fertilization (Gernond et al.

'1996). Qbruca and colleggues first reported the
success of laser-assisted hatching in human IVF in
1994. In 8 this study, a 20- to 30-m cron hol e was
made in the zona pellucida ( ZP) when the enbryos were
at the two- to four-cell stage, and enbryos were
transferred-i medi ately. "~ Patients wth previous |VF
failures fromtw separate centers were included in

this- studyhaszc};ttudm-mﬁm toleasas adghier thenpinanpeltucida (2P when the

enbryo in the | aser-assisted hatching.group 5 (14.4%

emuryos\/\ﬂérsta tehtevos ao founicet) strige, 668/ mbPyd@sgwenecyansiines - |p"emedtate!y .

transfer were al so i nproved (40% versus 16.2% . 10 In -
Patients &vithgepasuat IFF Sallays fremn: tWaGepaskte cortsrsuserd indydadinihis idy.
ZP of enbryos derived from patients undergo6fng

_ There wasaelagm‘ dn\il'antéfmlnngteapélaembry‘oom theilaserragsisted @Rching group .

enbryol ogi sts are able to achieve-accurate reduction

(14.4%) eérstd thedBnbyl Grolp (6%). Fregsance ratedipief randfer wertehalse intireved

- Tyrode's sol ution. Presence of Acid Tyro_de' s solution
(40%ve'nse_aﬁ612h'@" enbryo- nay - al'so-be detrinental: The:rate of.
clini cal pregnanm es.in the Iaser-hatched group was

‘42.7%: as’ conpared-to 23:1%:in-the control unhat ched s

group. SI nce -this data | ooked promsing;- the

Inra separie GRidyo Er-¥AG &er wassistideid. that tie 25 -ofeamizybe nideded from'-:“ " f  _: -

Woen - under going | VF for the 15 first tine yiel ded"

patlen.ts SRdaYoRGirapeatd YR gIEng v \ngdrefoi thiftriikg tees 8P embabmgtsts are-‘_-',_'i

-gfoup versus a. 19%o -.rate in: the control unhatched

-t-her-e--has--been. ongoi-ng:--resear:ch-oen the: i-sol at+-on.of -

_-compared to 23 1% in: the control unhatched group Slnce thJs data !@oked prormsmg, .", :

'A the mdlcatlon of Iaser—assnsted hatch:ng was extended Women undergemg IVF for the-;
.rate in the control unhatched group (Pankh etal 1998) SR SO PIFCI

,Durmg the Iast decade there has been ongomg research on the lsolatnan of inner celi
mass (ICM) as’itis useful in establlshlng -embryonic stem ce!l hnes whlch in turn have .
-'the abahty to develop mto most of the speclaltzed celis in. ther human body:: mcludmg' :

- b!ood; skln..;muscle and nerve ‘cells: They also -have--thg capacity to divide and;prqluferatd L

indefinitely in culture. -

able to- aphip: HBartickiedettic ofl®RGIR bPEOKRgNtibie id. very di6caltiwith acigic " - R

'”“.TYrode gl: mron(:@lrésence of Acnd Tyrodes solution: near - the- embryo. may also. be;- Y

, f rst/ ttme ylelded 39 6% chnlcal pregnancy rate in the laser~treated graup versus a 19%‘ N
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mass (ICM, "as it is useful in establishing enbryonic
stemcell lines which in turn have 20 the ability to
devel op into nost of the specialized cells in the
human body, including bl®od; skin, nuscle and nerve
cells. They al sohave the capacity to divide and
proliferate, indefinitely in culture. 9 The present
~invention involves the isolation of inner cell mass
-(I'CM), using | aser ablation technique Wi t hout :
under going the cunbersonme procedure of i mrunosurgery.
Hence, in the present invention, the use of aninal

- The presggl invenfiogrieyahesi the isplatige phingeecell MasHHEM. using leper ablation

procedure i's safe, sinple, rapid and comercially

- techniquewiliput undergnip thef cumsirseme Rreseduieel IMITOSHIBSSY - (HeDiop. in

- The inner cell mass (ICM isolated by the The pr esent _
the presephigvantion, theiseasfanimalhderyrd randbediag o asorrieatiatnaled land
the conventional present invention is found to be
the procechraistsaliy.tshorle, @aldsindFoanyergigdy vigblei on or damage to -
the cells: The. present invention thus provides a
“quick reliable and. non-invasive nethod-for: :10 .:. =~
-+ - isolation of inner cell mass (ICM. It also conpl etely
The presanbtinyassionh ebvistep hibet iicomingsr asspciated niithi tiengonvantional
‘cont am nat.i on .of inner dell mass (1CM, thus ensuring
methodsmﬁt:sota&lpmﬂilwr cethaase ¢OM)nmabe ineChgll masRECHRHMDESd 1Y, the
- -1, Antinori. S. Versaci C, Fuhrberg P et at ('1994)- '
present @@\r@m dsefound @@be iirtads. w@put_;vtpaustrlgearus@structlon or damage to the _

' '-cells The present mventlon thus prowdes a qutck rellable and non mvaswe method for

r|soiat|on of mner cell mass (ICM} It also compietely ruptures the trophectoderm thereby

' —mlmmlzmg the contammatlon of lnner cell mass {ICM) thus ensurtng the purlty of inner

L _ceﬂ mass (ICM)

15

20
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1. It is an object of the present invention, to
devel op a process of isolation of inner cell nass,

“using | aser ablation technique, w thout undergoing the
cunber sonme procedure of iygrunosurgery. 2. It is

“anot her object of the present invention to isolate ICM
using | aser ablation technique wi thout using any

ani mal generated anti bodi es and sera, thereby ‘
preventing the possibility of transm ssion of; "anina
.otganimto human and thus can safely be used on
connerC|aI scal e. 3. It is another object of the

Obrectppéﬂmmventremr on to isolate inner cell mass (1CM

from bl astdcyst stage of a mammalian enbryo usi ng
- a- non- contactdi ode ' 1aser. 4% Ftt=its-another. - object of
the present invention to- isolate inner cell mass

L (tlih dbject of thel prpsent irention.adodlevelmpid process dbiselatiey of inner

wi t hout affecting/destroying: -the inner celi“%mss (I CM
&ell mask susing laseamblation tedtijige vathouhangergeiegtthe cumbersome
invention to ensure, the purity of inner cell. Mass.

' progiiureyof irapuoesungergonpl et el y -t r ophect oder m-t-her eby. -

m ni'm sing the contam nation of inner cell mass-’
(1CM. 15 .- 6. It i-s stitl. another :0object of ‘the-:
present invention to isolate inner cell mass (I1CM . of

2. tiig lngihef dbjandobtmel presery iveergipndd isdaehlM usipg Iamrl ablation

~mass (1ICM isolated by the -conventional mnethods

fﬁcbmeuanﬁtmuhmsrrgbﬁmmamél pheeratede ablitediest Bhd ksewnikrereby" -

~nmore readily apparent fromthe . ‘ensui ng description.

< preventing the posszbrhty of transimission. of: anima! organrsm fo human and thus. -

e -.'-can safely be ueed on commermal scaie

R SR (1 is another object of the present rnventron to rsolate inner cell mass (ICM) from ‘

f-"blastccyst stageof & mammahan embryo usmg a. non~contact dlode Iaser

4.0 It is another object of the present rnventron to ssolate inner ceII mass (SCM) by

' SImpIe shorter and easdy feasrble way wrthout affectmg{destroymg the mner ce!l o .

- '_mass (ICM)

. 5.1 _". lt is strﬂ another ob;ect of the present mvent:on to ensure the punty of mner ceII

20

.mass (ICM) by ruptunng completely trophectoderm thereby mlnlmlsrng the

contamination of i mner cell mass (ICM)
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Details of Invention: The present invention relates

to isolation of inner cell mass, using. |aser ablation

- of zona pellucida (ZP) and trophectoderm (TE) and
aspiration; of inner celjkmass for establishing
enbryonic stein cell lines. In the present invention;
the non contact diode |aser used is highly accurate
and reliable tool for cellylar nicrosurgery.. The
systemincorporates the latest in fiber. optiC
technol ogy to-provide. the nost. conpact |aser system
currently avai | abl e. The 1.48 gm di ode non-cont act

6. I isagliianothes ebiesiaftleerpiesenbiorersioni tejisiolate merical! tass (ICM) of

Jgﬁlfluorescence port to inverted mcroscope fitted

high yieldraod eutlyi grutempared i the liner delidreassi 4CM deblated by the -
target the main ablation |aser and.a series of. LEDs

canyeetionat methgger . when - the | aser is .prined and. -
ready .to fire. A two-second-operation mlﬁﬁ%m;is used
to. reduce the possibility of accidentally firing the:
| aser. The.spot dianeter of the |aser can... be

, These angagtheobigets aif dherdnvention evithbeeorag neore eqemllyeabparémmmsthe. .

undergoing in vitro. fertilization (IVF) treatnent
ensuing des¢riptioar i | y donat e surpl us human - -enbryos. "These:
~enbryos are used for. research pur poses, after takl ng
_the witten, ~voluntary consent" fromthese coupl es. ln; :
© the present i.nvention; bl ast ocyst st age enmbr yos ar'e
Detafls of bwventiowr-t he i sol ation. &f -i'nnér-cell-'mass. The -
bl astocyst is placed in a, 16 35mm petrldlsh in a 50 -

. The Pf esafit iveniian feletely Bpbeationsf idaerdealigaasst neieg mawpblanoomn‘,yona -

medi um-‘and is covered-wi th mineral oil. The -

peﬂéclda (2) erdtepheapderoy (TS ashaspjiatin pkinfier aellasseiod eysbasnmg -
"v"‘.'rj".embryonlc stem cell llnes In the present lnventlon the non contact dtode Iaser used IS‘" R
| hlghly accurate and rellable teol for cellular mscrosurgery The system lncorporates the:
. :!atest ln fi ber Opilc technology to prowde the most compact laser system currently
| .avallable The 1 48 um dlode non~contact Saturn Laser System lS mountedlnmplanted

. via the eplﬂuorescence port to- lnverted mlc:roscope fitted wnth m:cromampu[ators A pllOt“.-. Cow

o laser is used to target the maln ablation laser and a series of LEDs mform the: usér: when'-f_-.; i

_20_,"-_'

the laser is pnmed and is. ready to f ire. A two-second operatton wmdow is used to_. :
' _reduce the possnbmty of acctdentally ﬂnng the laser. The spet dlameter of the !aser can-_gj -

" be vaﬂed accordmg to the hele size requnred

' Couples undergoing in vutro ferﬁhzatlon {IVF). treatment voluntanly donale surplus human- -

embryos. These enibryos are used for. research purposes after taking the wntten

voluntary consent- from- these couples.- In the present "invention, . blastocyst .':sia’ge-'

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




- pellucidaBed diophectoderof clbseatt inogrsdellimass is positioned on the: aiming spot of

h -“'mner cell mass the cetls are gwen severa! washes w:th embryonlc stem celi (ESC) R :

- 'tnstttutlona! Ethics Commlttee approvat has been obtamed befere |n|t1at|on of this study

20

bi opsy procedure. The bl astocyst is placed in enbryo

bi opsy nedi um and the petridish containing the

bl ast ocyst is placed- on the heating stage. of the

m croscope. The bl astocygt is positioned at the center

of the field. The blastocyst is i mobilized on to the

hol di ng pipette in such a way that the inner cell mass

is at 3 00 dock position. The zona pellucida and

trophectodermclose to inner cell mass is positioned

on the aimng spot of the |aser beam A small portion

of zona pellucida and trophectoderm|s: |aser abl ated.
35mm p&ridipls yn afi0peicre litré siropieta. of EetH+Ms et eantrigo dinpsy triadium

‘hole in the- zona pellucida and trophectoderm and the
and is coversst: witle minerakeil. hegmittdrganipisipior dt ek upAld -perforgothat érabryo

of the conplete inner. cell mass, the cells are :
blopsy pricedure s Bivee blaktonpst e plackd fin emmrwunpsy stediune ehd tieERE)idish

medium . The cells are then plated on to-f8eder |ayer
containingi the blabtogysti s plheed cel thembebtimg. stdgy of shabimicsdbcoge. The

-enbryonic stemcell! lines.- The. ‘enbryonic stem

biastocystﬁ ;bcsatmeé at trercentdvant dos Geld 7B blestocydtlis Bnmdblilized on to the .

mar kers :such as SSEA-1, SSEA-3,. SSEA-4, TRA-1-60;,.

holding pifelie In 8iich @Ay thattie inabkedlimassik et SOt Gisek pdditon. The zona

embryonic stemcell lines are also Karyotyped. . a)
Institutional Ethics Committee approval -has been

- witten consent. was taken from i ndi vi dual donor. for

- Biopsy [i[jedate idotheh i gemtly oihsartesd threughrithy dsole fimrthe hiomas bélﬂ!j:lda and- -

~after conpl eti.on-of lnfertlllty t r eat nent

i trophectoderm and the inner cell mass-is gently asplrated After |solation of the comp!etev.;f‘ L

medtum The cells are then plated on te feeder iayer wath ernbryomc stem cell medtum'
- -.fer estabhshmg embryomc stem . cell llnes The ernbryomc stem celts were - then*-"':-'."
charactenzed for ce!i surface markers. such -as SSEA—1 SSEA-B SSEAA, TRAA-GG ."7

TRA-1- 81 OCT—4 and alkallne phosphatase The embryemc stem cell lmes are., atso S

karyotyped
,a) Development of blastocyst in vntro

;Pnor wntten consent was taken from mdw:dual donor for the donatlon of surpIUS'

embryos for this. study after comptetnon of infertility treatment

- Protocol generally used for.infertility patients.for obtaining viable embryo is as foliows: . - -

i s
-
T }

T

the laserdistaai. Wesmalbebioa dfnichaatellocidatantitraphestoddyn is Riseoeblated.. -~

iy,
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Protocol generally used for.infertility patients, for
obt ai ni ng, vi abl e: enbryo is as follows: 17 The ovarian
superovul ati on began wi th gnRH agoni st anal og
suppression daily startéhg in the md-|uteal phase,.
and admi nistered in doses-of 500-900 ngs for about
9-12 days.. Ovarian stinulation-..,,was started after
adequat e ovarian suppression with human. . nenopausal
gonadot ropi ns (hM5 or reconbinant follicle
stimul ati ng hornone (FSH) (Gonal -F, Recagon) .
.appropri ate doses. dependi ng on the age and ovarl an
The ovar '9@ PHRRrovulation Reggpswith ﬁﬁ?”ﬁ%‘%éﬁ“@@ﬂﬁppﬁst@édﬁﬁ &tapting
duce control | ed ovari an, stinmulatio

: 0]
in the m'déateaLatéasg el Flpstere ) Srcdl R moR dareationt Bridcrays.

as required. Va i nal_ ultrasound was perforned

Ovarian %rgt“r'@tm Scyeﬁe adequatg QRN SUPRIASHPdr Wighifwman .
aﬁ;nadotrocp 5000- 10000 1. U was. admi ni“8t ered when

menopaughl GoBeRRORRS, GNG] oF dpeynijprdl feflicle swaWging hormene (FSH)

in:largest dianeter. Transvagi nal aspiration, was.

(Gonal F, feceariich weramae dpges fAepen Wéaevveeeartch@nanan volurne:. -

jected to intracytoplasmc spermi n|J ecti.on. A glass

The: doseﬁ%ﬁﬁd Pl§g: %ﬁl‘ﬂfé‘?@ éismceesqm ip rprodriceneenirolipa ovagen stigulation. -

ecure the_eg sperm were, placed.in a.drop

‘_Sefum b‘ﬁ?‘eﬁtﬁ?‘%ﬁ r{§2) Weﬁur%w&(wm cagind tGUb nas Hequisas V@Q}ldel, '

th mineral "oil. An; injection needle with an: outer

BE U*ﬂ"asoundd.\&#eteqrfwe%ggw g6 cple afay i finenvaicamtieran Chiprianic:

used to pierce the' zonapel | uci daat about 3 .0

- 90"36’9"0@10%‘19%@091 Igh. wan@dginidetedgwagre thrae s¥ gaprewislicles were at... "

1 O'j

T ,A glass hetdmg plpette 40-60 um zn d:ameter was used tc:r secure: the egg Motlle sperm--"_:f DR

20 .

. 'east A7 "tw & Epgdciamete, ra'ltfddaemﬁbafﬁf@é@t' avascReffosmed

i mobi lized by- cutting -the tail V\nththellééectlon

candTspermat ozoon' was: i nf ectedtdi recttty -into it he:s

" :*OOCY‘ES W@E&%eeum@e@dé%%%eﬂoplaﬁw@rspfeﬂmecmrs of % cul ture: -

for fertlllzatlon At thIS p0|nt the

: _'were placed in a drop of: polyvmyl pyrolidone (PVP) solut:on and overlald wsth mmeral:{l -
01I Ani |nject|on needle with:an. outer diameter of roughly 5—6 pm and inner d:ameter 3-4-'—r.;.' A

.' PJTI was. used 1o pierce the zona peilucnda at about 3.0 Clock posntton The selecteda:.-‘_:tf-: o

spermatozoon was zmmob:hzed by cuttmg the tait wath the lnjectton mlcroplpette The‘ -

-'_ holdmg plpette secured the oocyte and’ spermatozoon was :njected d:rectly into* thei% o

| . center of the oecyte.

'Ooc*ides" were: checked after 16-1 8 hours -'ef-*cultute-r'fot-‘fertil\izetior-t At this point the”

feriilized: oocyte. had. pro-nuciel (also called oné cell embryo). One-cell. ernbryos were.”
'then transferred into: preequuitbrated fresh: lSM-‘l medlum and: mcubated at 37 G m I

5% ACOQ in: air. The ‘next day -embryos’ were- fransferred..into 1SM-2' medipm. : Every R
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fertilized: oocyte had. pro-nuclei (also called one
cell .enbryo). One-cell. enbryos were then..
transferred into-pre-equilibrated fresh-1SM 1 nedi um
and incubated at. 37 Cimat 5%C02 in air. The next
day :enbryos were transferred into ISM2 ' nedium
Every 18 alternate day enbryos were transferred into
fresh SM2 nedium Fromday 5 onward errbryos wer e
checked for the blastocyst devel opnent.: After the
‘treatnent is over, the surplus bl ast ocysts wer e .
donated by the couples for this research work. b)
alternatesdey pRgAs werettimasiegedrintoTiespiSdd@ninedinge firerortayeh anesrd
to describing a unique nmethod for inner cell nmass -

embryos wefeathesked fr tass blaplocysirienelopmeahififies ihe trealomnt éebver, the

usi ng the non-contact diode |laser. The laser: is
surplus Maﬁwtewerermteam the coumesfor dus raseprabewarll ar -

m crosurgery: The system incorporates the “Fatest in

‘fiber. "optic technology: to provide the, npst conpact-

| aser systemcurrently available. The 1 48 gm di ode

~ b) Setting,up ebitedkeasesat urn Laser “System was' nounted-via the -

epi fl uorescence port :to Zeiss inverted m croscope

The present inentigntrhiatasdp eaeribing avoiase methed fastioner ast masassotat:on )

used -to-target.-.the main ablation.laser and a series

-for esfabét$hmgw0§ emifyonip stern eelis using thetman-tdndadt alioeie laserpTherteseris . |

and ready to discharge.the-laser bear'. A two-second;

_ highlyv agspeateand refiabledodl fansellvas anictostmenc e Thé eyqiemsnmrpotayesath'ev g

-. accidentally firing the laser. The spot dianeter of:

'lateél ‘int fier lapierteelnplagy . ipapiovideatheomost compact:: heelabyaennonu;rently*:-.,.

si ze-requiréd -c) Laser Ablation and isolation of

: ava:labte ﬁ'her't &Lum d@gs non- contact Saturn Laser System was" mounted \?le the--'_ L -

. epiftuorescence port to Zeiss :nverted m:croseope f tted w:th mlcromamputators

A p:lot Iaser was used to target the main ablatton taser and a series of LED’S inferm the-‘"':;i? =

user when the laser is prtmed and ready to dlscharge the taser beam A two-secend—'=-

- spot d;ameter of the Iaser can, be vaned accerdmg to the ablat:on s:ze requured

20

‘ c) Laser Ablat:on and !SOlatIOI‘l of inner cell mass

The blastocyst stage ernbryo was mdmduatty placed ina 50 ut drop of blepsy medsum, Lt

(Ca’ IMg i free) in & 35-mm petn dish. The embryo was lmmoblllzed on to the holdlng

'-plpette rn‘_s_.UCh_.awaAy that the“inner cell mass _remalned'et 3 10“‘Clq.ck' posmon and.the: -
zona peliucida and ttophectoderm ‘close-to '-'in_nerfcelt' mass--positioned on ‘the aiming -~
spot. A continuous 1,48 ym diode laser was used fo aperture the Zona Pellucida (ZP): -

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

' l‘,,@?"
T, ¥

'operatlon wmdew was used to reduce the possnb:hty of accudental!y firi nng the: taser The_,? S
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The bl astocyst stage enbryo was individually placed in
a 50 Al drop of biopsy.nedium 20 (Ca ttfMy "free) in
a 35-mm petri dish. The enbryo was i nmobilized on to

~the holding pipette ingguch.a way that the inner cel

- mass remained at 3 0 ‘Clock position and the; zona
“pel luci da and. trophectodernlclose to inner cell mass:
.positioned on :the aimng spot. A continuous 1.48 pm
di ode |l aser. was used to aperture the Zona Pel'l uci da
(ZP) -which is a glycoprotein |ayer protecting. the
oocyte. At this wavelength, the. hole was 19 i nduced

| induced bgya 1acal deaino-digselution of teqiyadpostemfmathie. Qhoectbprzoheipeliucida

matri x. Once the zona pellucida was .dissolved,

was:dissolvedplientestisierm celld ‘wensaldatetibytgidng B pgllsasrtg cau@elbls@talysns

to, cause photol ysis- After ablation of both zona

~ After ablatien | af diafa zenal- pellugitie enadd tophedtdrerars the- aspioationppipette avas-. -

was i-ntroduced through | aser-abl ated hol-&%and | CM was
introduceq dhroveh lasergblatade halepandtlCdh ; washaemagedabyi géralenabpiration, -
- dianmeter of 30-35 m.rons. d) Cul turing, of human
having animabdiametespbda-86 MigpnghESC) . : Prior to cul turing,
the aspirated | CM was washed thoroughly in ES nmedi-um
whi ch nedi um was found to be preferred for isolatian.~ -
of enbryonic stemcell lines. 10 G ven-belowis the

* d) Culturipg of btimae:; Embryonic8ténm Cefisi(bBESGYs. carrjed out using™

feeder.layer.,In this process, the-inner cell-nass was ..

Prior to cliringr & mepigBied WEM wpb avashied. thordughpy esescmearlumwseh.—.,

-~ “inactivated enbryonic. fibroblast feeder layer.
medium wEsfsiupdid be picieroidl fas isofadienl ef ebyyanicmsm.cell pned. er abl y -
.~ obtained-from- 12.5-t0 13.5 day ol d.  C57BL/6 mice or-
leen belq% BBhe pMB8UureFwiiemihednvention wag cdiried ouCRing Taicp laykr. qm
- htman;-— armi-ot- e -f |.yi-d-and; -used- -as -a-feeder- layer-. ..

ganma; irradiati-on (3500 rads). The.:.., "~ nouse. -

. inaCﬁvatedeﬁmbgb@nlCCf iSroblasthieader la;edeErdbaymnc ﬁlamblml tfeede@l lQYerOWEQ/G

gel atin. . coat-ed. pI ate with

' preferably obtamed from 12.5't0 13 5 day ald. GSTBUB mlce or C57BL/6XSJL F-3 mlce; PR S
_or out bred CD1 mice.. OF . from human amnlotlc flu:d and used as a feeder layer S
Embryonlc f broblast feeder layer was, tnactlvated by gamma Jrradlatldn (3500 rads) The-';:.; AR
'mouse embryonlc l" broblast feeder layer was cultured, on O 5% ,gelatnn ccated plate wsth-;.-:'-'_-,f.:r;..*
h ES medlum GonSlStll‘lg of Dulbecco s rnodsf ed Eagies medlum wﬂhout Sedmm pyruvate-._'_:. ’ _' L

thh hlgh glucose contatn (70 90%) Fetal bowne serum (10 30%) beta-;

mercaptoethanol (O 1mM) Jfon-essential amlno ar:lds (1%) i.- Glutamme 2 mM bas:c:=,;,_' .

fil broblast growth factor (4 nglml) lnner cell mass was then plated on mouse macttvated_.; TR )
_embtyonlc fi broblast -After 4-7 days ICM denved masses were removed from outgrowth._'.f'__-f

_ wnth stenle f ire pol:shed plpette and were dlSSOCIatEd mechamcally and plafed on fresh-

feeder cells Further dlssoc:atxon was carried eut wnth O 5% trypsm~EDTA supplemented--j

‘with 1% chlcken serum. . .
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medlum Medlcult Denmark) lndnndual blastocyst was then placed ln lhe 59 pl drop of

e

-+ pipette was introduced through laser ablated hole and inner cell mass was r'e_mdved.":'

ES medi um consi sting of Dul becco's nodified Eagle's
:medi um wi t hout Sodi um pyr uvate wth, high glucose
contain (70-90%, Fetal.-.bovine. serum (10-30%,

" beta_. mer capt oet han0|20( 01mM) ;, non-essential am no
acids (1%, t- Gutamine.2 mM basic 20 fibrobl ast
grow.h factor, (4 ng/m)..Inner cell nmass was then
pl ated. on nouse inactivated .enbryonic fibroblast.
After 4-7 days; ICMderived nasses were renovéd from
outgrowth wth sterile fire polished pipette and were
di ssoci ated nechanically and plated on fresh feeder
ccell's. ‘Further .di ssociation was carried out with 0.5%
trypsi n- EDTA suppl enented with 1% chicken serum 20

EstablishEd tcab linehedbre ddarydtypesis anvk chalaateyiaey ferdsevedal -surface markers -
characterized for several surface markers such as -

such as SSEA-1] SSESEN-SHESSERMN -4, OURalihe fidsphatase pTdA{1k8T, FRA-1-60"

- TRA-1-81, TRA-1=60 as descri bed by Thonsoriet al.
as descripé®BB YhorRserbétrads, {1988) aReybifDSL., (IOAKPl es The
following exanples are intended to illustrate the
~invention :but do not.limt the'. scope'..Exanpled 1: - ..
‘Total. of 24 blast ocyst stage . human enbr‘yos wer e used
Examplef.or the isolation of inner cell mass.:. Enbryos were, .
washed several tinmes inblast ocyst. culture medi_.um.

The lollo»(nh@lmﬁmplee chiree) inte i toullus,tra@ellhﬁﬂmde)monh it 6 dopkimit the' scope-‘. L

bl ast ocyst, was-then placed in the 50 pl drop of

.'th_er'eof Ca++/ - My++. free-enbryo bi opsy- nedi-un(EB 10 medi.um-’

‘Scadi'navi an). M-cro dr ops: wer e- -covered w th ‘m neral
0i . M cronmani pul at or-was ‘set up. .A- gl:ass -hol di ng.

. L pipette with outer diameter 75m and inner di amater 15 '
Examplepm was: used t0:.secure-t he: enbryo., - Bi. opsy pi pette vvlth

-"_{'H?IX .
LSy

-ah. -out er - di-anet-er -of-... .r oughl. y. 49 .pm.and. i.nner . di-aiet.e .- .'.;-_fﬁv__?‘_

- 'Total of %blaslmyﬂsstawdumen embryos were. used for the zsolatlon of i inner cell c

Ca-!-+lr Mg++ free embryo bmpsy medlum(EB 10 medlum Scadmawen) Mlcro drops
weré covered’ thh mineral onl Mzcromampulator was set u;a A glass holdmg plpette w:th | o
' 'outer d:ameter 75 urn and inner daameter 15 um was used to secure the embryo Blopsyf_' o
’ plpette wnth an outer d:ameter of roughly 49 pm and mner dlameter 35 u,m was used forj

, asplratlon of inner cell mass A pllot lasei 1 was "used to target the maln ahlataon \aser: h

‘ _Embryo was immobllized on to the hoidmg pspette in such a way that inner cell mass;
remalned at 30 clock posmon and the Zona pellumda and trephectoderm close to inner .
cell mass posltloned to the a:mmg spot The hole was’ lnduced by a local thermo-'\-
dlsselutlon of the zona., Trophectoderm cells were. ablated by g:vmg 3 pulses to cause

phetolysis. Afte‘:j ablation of both. the zona pellucida and tropheCtoderm. the biobsy’ N

mass Embryos ‘were . Washed several ftimes in- blastocyst culture rnedlum (lsM,2 e




‘aspiration of inner cell mass. A pilot | aser was used
to target the nmain ablation |laser: Enbryo was

i mmobilized on to ,the holding pipette in such a may
that inner cell mass rengi ned at 3 O cl ock
position.and the zona pellucida and trophectoderm
‘close to inner cell mass positioned to the. ainmng
spot.. The hol e was induced by a |ocal therno-

di ssol ution of the zona. Trophectodermcells Wwere
abl ated by giving 3 pul ses to cause photolysis. After
abl ation of both the zona pellucida and trophectoderm

 inner cellinassiviastbgn weishet savevaidiniastin Euvediurharslighcddingd6 well dish

abl ated hol e and inner cell mass was renoved. 21 |nner
in the preseride arabsenvesoffesterwalish dtle Sallowirg dataiepresentES imthai tabiutar
and placed in 96 well dish in the presence or absence
form. .- of ‘feeder- cells. The follow-ng data‘is.presented.. :in
' the tablul'ar form Table 1: Summary of hESE |i nes
-devel oped usi ng-Laser abl ation Techni que: of ‘the::
' . present invention with the use of nouse feeder ceIIs , '
Table -1: Somnudry : df| ES3@dipss deveidpbd rusirgs baserasthlatiorofechogqed -of the -
inner cell nass renoved 18 No..of 1GMused . ° -

: present invention W|th the use of mouse feeder cells.,

"No. of- Totalinner| . - With mouse .fe_ed.er‘c_el_ls ”
blastocyst | cell mass : Ee SR
used for laser ‘remOVed | NU..Of ) _NO Of ES celf lines eStab“Shed .
ablation " |7 T | ICMused R

'Si‘mllarly, an expenment was. conducted Wlth conventlonal method of lsolatlon of mner_ A

S cell mass ie. usmg 1mmunosurgery and may be reported as follows

10

' _.The objectlve was to determlne eﬁ‘ cuency of |solatlon of snner cell mass thh'-

16

convenﬂonal method le ammunosurgery and compared w;th newly mvented Iaser" '

ablated method

= 21""5@51559;{5{595“a'ama;fémbrya were ilé.ed”fd?‘ls'.'oréﬁoﬂ"a'f‘iﬁﬁer'bé‘n'm;—;l's;s“'Ei%ibry‘c;’“s” A

-‘wefe washed several times wnth blastocysl culture medlum (lSM-2 med:um) and'

followed by ES medzum lndlwdual blastocyst stage embryo was then placed in 50 ;1!

_ rmcodrops of 1 50 antl-human ant:body (Stgma) for 30 mmutes at 3? 0 C and 5% COZ in -
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14 Wth nouse feeder cells No of. ES cell lines
established Simlarly, an experinent was. conducted
wi th conventional method. of isolation of inner cel
mass i.e. using i Mmunosurgery and-may be reported as
follows: Exanple 2: The objective was to determ ne
‘efficiency of isolation of inner cell mass with,
conventional method Le. immunosurgery. and conpared
with .newy invented | aser 21 blastocyst stage. 'human
enbryo were used for ‘isolation of inner cell nass.
Enbryos were washed several times with blastocyst
air. Blael@btair%agﬁedmbmc(sl Bhie2 theadvast)edafulr fliridsoaiest byutiEBon with £ES
medi um | ndi vi dual bl astocyst stage enbryo was then' :
mediunp| Blagidcysts Sere  thie eajap plantd lin580 gatdf - micnedrops tof ipthea pig -
(Sigma) for 30 mnutes at 370 C and 5% CQ2 in 22 air. ‘

' _complebasataly séncehBgoresidr: O for werintks bt 8adh add BEICORIABR. After

after incubation with ES nedium Bl astocy$¥s were

incubatibh Slasagajis stahe atbryts BRrdlivashed sevembamepdn &S gadipa using
pi g conpl enent at the concentration of 1:10 for 10 o

- fine bormgledseﬁpate ﬁﬂﬁdaﬂtﬂ; @ﬁ(ﬁ@&fddhe@tddenﬁ\f fsBlated 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:

of mouse feeder cells I

. 'Table 2 Summary of hESC llnes developed usmg lmmunosurgery W|th ! wrthout the use.' o '_ 'A-_ . '

No.'= T of Total o With mouse feeder oel_ls ] Without rnOtJee-feede_r cell's'—.- |
b!astocyst fhnercell [ . L. S A P
used for | mass - | No.of - No of ES cell Nc_).r of ICM us_ed No of ES
liaser | removed | 1GM ysed [tines -t S F T T Hoell | lines |
| ablation | | e§}2§_bhs_hed,‘ N T, ‘e_sta:t_)‘__,h_shed
2t L a2 f s 2 0 -

Ny .Although lhe |solat|on of snner cell mess usrng both the methods de not show any'l

.srgnrf icant dlfference however of rsolatron of inner celi mass by laser ablatron has_‘ :

dlsttnct advantage T'hrs method-wall ehmlnate- the use of. antrbodres and sera of anrmalf :

'ongm isolatron of inner cell mass by laser ablatron method can be further cultured in the i

presence or absence of feeder layer However cultunng of i inner cell mass.in a feeder

free condrfron will further ellminate the possrbrlmes of contamrnatlon of ES cell lrnes wrth o

animal viruses or bactena and can be commercrally utilized for human transplantatlon




i ncubati on bl astocyst stage enbryos were washed
several times in ES nediumusing fine bore glass
pi pette in order to renove trophectoderm | sol ated
inner. cell mass was then washed with ES nedi um 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 |ines devel oped using
i mmunosurgery,with | without the use of nouse”feeder
~cells. No. of Total Wth nouse feeder cell sWthout nouse
, feeder cells blastocystinner cell used formassNo. of No .
studies. lgf theSugen! skperigfenfsCidiioge irse roadeE® ealeblishel® vaedl| I0M! in the
usedl i nescell ... lines’ ablatlonestabl|shedestabllshed
iﬂmenﬁegﬂ@aQQBZﬂSAjthough the” i sol ati-on- of -, i'nner-.celt-mass-
"~ using both the methods di d not shOM/any significant
di fference, however, of isolation of inner cell .mass
by | aser abl ation has distinct advant age®=Thi s net hod
Detalled\ﬁ&ﬁﬂﬂl@hmphtilﬂmfemraﬁlsﬂnbbdﬂmﬂtsbod| es and sera of
' animal origin. Isolation of inner cell mass by | aser
abl-ati-on ‘nmet hod- can be further:cul tured. -in-the: -
presence or absence.of feeder |ayer. However,

__A prefercad tembodiment jaindhe ciaventioms Js i flluatréteddér ther eecompanying

~condition wll further elininate the possi b|||t|es of .
photorniceograpdsi nat i-on: - of ' ES celt |ines with. -aninal viruses .
" or bacteria and can ‘be comer ci aIIy utilized for human ;
transpl antation 23 studies. In the current = -
experinments, efforts were- made t o establish ES ceII

- th 1(a) o 1 (q;é of thet mesqunmmfpeﬁeleam thaelstblatlon of inner. cell mass (ICM) o

10

- cell mass {ICM) from the b!astocyst of another embryo th 34and 5 pertams to.:}_'

from the btastocyst of one embryo and Fag 2(a} fo 2(g) pertams to the [solatlon of inner: -~ : | :

— cu{tunng of ICM on feeder cells at different stages

Flg 1 (a) shows a photom;cragraph of human blastocyst secured with glass holdmg.':.'.

- 15

R
P

'.'20'

plpette such that the !CM is at 3 o' Clock pos:tton

oalel e

-Flg 1 (b) shows a- photomlcrograph whereln part of. zona- pelluc:da and trophectoderm.-f_, |

- _ablated wnth laser (arrow)

. Flg 1 (c) shows a photomlcrograph of asplratlon ptpette c!ose to the blastocyst folfowmg-'

~ zona and trophectodenn ablatson

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

‘pipetie..
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Detai |l ed description of the preferred enbodi nents: A
preferred enbodi nent of the inventionis . illustrated
in the . acconpanying . photonmi crographs Fig. 1(a) to
"1(g) of the present invenjion, pertains to the R ..
isolation of inner cell mass (ICM fromthe
bl ast ocyst of -one enbryo and, Fig 2(a) to 2(Q)
pertains, to the isolation of inner cell mass (I CM
fromthe bl astocyst of :another. embryo. Fig. 73,4, and
5 pertains to culturing of ICMon feeder cells at
different stages. Fig 1 (a) shows a photon1crograph of.
human bl astocyst, secured with gl ass hol di ng. .

pi pette such that the ICMis at 3. 0' dock p05|t|on

 Fig 1 (Q?I ghows g iphotoiiiaregeppholt ardec podioapd: K ireitie- asairaticf pipette

zona pellucida and trophectoderm ; ablated wth laser

during agpirationjprocess.Fig 1 (c) shows a phot-orri crograph of

aspiration pipette close to the bl astocyst*¥ol | owi ng: ‘
zona and trophectodernl-ablation. Firg 1 (d) - shows a:. .
phot om.cr ograph of beginning of aspiration of ICMw th
Fig 1 () sbpis apholomigipgreph of tH24CM after rémpvish ae the blastocyst.
phot om crograph of large portion of ICMin the ; -
aspiration; pipette - during aspiration process. Fig-1 -
(f) shows .a.photonicrograph of the ICMafter renoving .
Fig 1 (gf shawst & ehblomidrogrpph of B rendigihg SﬁmphsctadegrhoboMzonagmﬂmﬁda -

of ‘the remai ning trophectoderm and zona pel | uci da -
femalnmeai&r KPM@OMFDM | CM i sol ati-on. S
Flg 2 (a) shows a photomicrograph of another human b{astocyst secured with glass
hoidmg plpette such that the ICM is ats O' Clock posmon e B e e i
= F|g 2 (b) shows a photomlcrograph of shght protrusuon of inner cell mass after zona and o
| 'j.‘.trophectoderm is !aser ablated | | | L
Fig 2 (c) shows a phoiomlcrograph of the asplratton plpette bemg posmon close to the “%
. : S

ICM after ablaung the. zona and nelghbormg trophectoderm cel!s wuth Iaser

: . Fig 2 (d) shows a pholomlcrograph of iCM bemg asplrated with the asptration plpette by

gentle suctlon

'Fig 2 (e) shows a photomicrograph of targe portion of ICM in the aspiration pipeite.

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




'-._Frg 4 shows a photom:crograph: of rsotated ICM in. culture on the pnmary mouse-‘:_v S

Fig.2 (a) shows a photom crograph of another human

bt ast ocyst,, secured. with glass. holding pipette
such that the ICMs at 3.0 O ock position. Fig 2 (b)
shows a photom crograph zsf slight protrusion of inner
cell mass after zona and trophectodermis |aser:
ablated. 'Fig 2 (c) shows a photomn crograph of the -
aspiration pipette being position close to the ICM
~after ablating the.zona and nei ghbori ng trophectoderm
cells with laser. Fig 2 (d) shows a photom crograph
of 1CM being aspirated with the aspiration pipette by
Flg 2 (e) shows a photonicrograph of |arge portion of

CMin the aspiration pipette. Fig 2 (f) shows .a
Fig 2 (g} ﬁh%‘t’% ﬁwPBP‘iS’QF%rBEfa@F of the rephiectaderaandapdainaudida aft afier the

| ast ocyst. Fig 2 (g) shows a photom crograph of

' -’5°'at'°"PH§MF@BHE%P@§@CMﬁnd zona pel | uci da | eft ‘af ter the

isolation of ICMfromthe blastocyst. fig f?’h(a) shows
a phot oni ¢r ograph-.of .i sol ated.i nner cell ‘mass.in.
ulture,. seeded on primary nouse enbryonic

Fig 3 (at |SB%b|aaa'rotr>wama|or dsqlaley imyer qellgmass f) cg!ﬁrrweaded on

phot om crograph of isolated inner cell mass in.. |
primary W%M@W"bfhfﬁﬁtﬂﬁ feﬁé@"s@“élﬂﬁwﬁm c fibrobl ast. feeder
_ceIIs (day 7) ' . :

Fig 3 (b) shows a photomrcrograph ot‘ tsolated inner celi mass- in. culture on prrmary" )

s mouse embryomc fi broblast feeder cells (day 7)

. embryomc fxbrobtast feeder celts (day 5) another embryo

15

A, P
WOE .
g

20

F:g 5 shows a photomlcrograph of embryomc stem celt Ilne denved from unner cell mass N "

‘:sotated by Iaser abtatnon method

R One skrl!ed in: the art wm apprecaate that the present mventcon is: we!l adapted to carry..
A -out the objects and obtarn the ends and advantages mentloned therein above The‘_. B
'mstant rnvent:on has been shawn and descnbed herern in, what rs cons:dered to be the' 3

most practrcal and preferred embodlment It is recogmzed that departures may be 2

made therefrom within the ,ecope;c;af the invention. ltis to:.;unders_tood that the,tnventton is

‘not lr'h'titedﬂto._the particuiars disclosed and. extend.s to all equ'i\_.fa'!ents; within.the ‘sc,':e_pe. of

. the scope of the claims.
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Fig; 4 shows a photonicrograph. of isolated ICMin
culture on the .primary nouse enbryonic fibrobl ast
feeder cells (day 5) another enbryo. .: .. . Fig. 5
'shows a phot om crograph 29f :enbryonic stern cell ‘line-
derived frominner cell mass isolated by |aser

abl ation nethod. One skilled in the art w ||

appreci ate that the present invention is well adapted
to carry out the objects and-obtain theends and
advant ages nentioned therein; above. The instant
“invention. has been shomn-and descri bed. herein in

" We Claimphat i s considered to be the nost practical and

preferred enbodinent. It. is recognized, that,
~departures may-be ‘nmadé -t heref rom: Wlthl n the scope
of the invention. It is to: understood that the

Airmatbod iob isdlatingrioter ¢aili mess (ICM)t floe eptablishing uman Embryonic -

di scl osed and extends to all equival ents Wthin. the
Stegofell (BESChéinet opiegaf noecopkait mgade2Bis¥e teChaigoe lconprising
met hod of isolating inner cell mass (ICM for

-thestepisldf shi‘ng “hurman Enbryoni ¢ Stem'Cel|: (hESC) | ines

usi ng a non-cont act -di ode | aser techni que conpri sing
t-he steps of (i) .placing the blastocyst in a-35mm ..
petridish in a 50 mco litre conventional (ii)Enbryo

(ibi opsigcing Geublasiovgst énl aviSmm mefriist ina 5O srice lig cawvetrtllenal"

m i cromani pul'at or -system consi sti-ng- of the m croscope
W T tEmhqothemsyn*gecﬁmmgmvefteduhtmDIMIsnlto hol d the - - -
hoI d| ng p| pette aspl ratl on.: ' - o

(u) sett;ng up the micromampulator system cons:stmg of the m:croscope wsth

the heatmg stage tool holders to hcld the holdmg plpette asplratloni-v _

plpette and air synnges L

ity placmg the petndlsh of (l) above contazmng the: blastocyst on the heatlng-: B

. stage of (u) above and adjustlng the blastocyst at the center of the fi eId

""tf:'j‘i;.‘:"(iv) D secunng the blastocyst \mth holdmg pnpette at 9 O’clock posmon by. :.. L

suct;on through the an: synnge |n such a way that the inner cell mass =

(ICM) wh:ch is te be 1solated is at 3 o clock pesmon

A methiod -of-clain: 1; furthér coiprising of dissolving :zona pellucida; by laser:

- ablation of Zona pellucida using 3—5"putse"ef 1.48 micro’diode laser o create a_ -

hole in glycoprotein matrix present in zona pellucida .

C e
n P
%,
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| adgacegt
. microcylipday

pipette and air syringes,: (iii) placing the
petridish of (i) above, containing theblastocyst on
the heating stage of (ii) above and adjusting
the. bl astocyst at the center of the field; iv)
securing the bl astocyct wth hol ding 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; A nethod of
claim1; further conprising of. dissolving :zona .
peIIu0|da by | aser ablation of zona peIIu0|da usi ng
A mefhed (of €laim” 1, fydhen eorapEringl of Iremeying dhe rtephectaderrh sielis
_in glycoprotein matrix present in zona pellucida .. 27 -
?%ewﬁerdceilf massail M) byfablatiesr ofctoraieciodamn eklls eningi nds
the trophectodermcells adjacent to inner cell mass
@Sﬁkﬂkﬂﬁ“&ﬁﬁbf ‘trophectoderrn. cells using 1.48 .
mcro diode |laser by cell lysis_-4. A nethod of claim
-1, further conprfsing of aspiration of inner cell nass
(ICM; conprising of the -following steps: (i) bringing -
A m%h%isof waim ﬁngﬁﬁs’ewaprésir@fs ef espinilias tadynar aekrroasth (ICMY;
~hole in_the zona pellucida and trophectodermcells:’ '
coghsiag obtherfalowingestepsrass (1CM). (ii) aspirating the.
i-nner. celt nmass (1CM into the aspiration pipette by o

. geﬁt1e .suction through alr Syrlnge of clalm4(|)

above

iy brsngmg the asp:ratmg plpette close to blastocyst through the hole tn thef": '

zona pe!iuc:da and trophectoderm ce!ls ciose to inner cefl mass (iCM)

Ll f--(u) asp:ratmg the i inner; ceil mass (ICM) mto the. aspurat;on pzpette by gentle—'_. o

'.-suctzon through air synnge of claim 4(1 above .

'.’-(iii)_ § “the asp:rated inner cell mass (ICM) of claam 4(1:) above IS slowty reieased_ B

. lnto the culfure droplet of c!atm 5 below

. A method of claim 1, further compnsmg of culturmg of. Embryomc Stem Celis RN

' fcompnsmg of the followmg steps

() washtng the isolated i mner ceI{ mass (ICM) several times in mtcro drops of. o E

Embryomc Stem Cell medla o
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(iii) the aspirated inner cell mass (ICM of claim
4(ii) above is.slowmy released into the culture
droplet of claim 5 below, 5. A nethod.of claim1,

TTTTturther conprising of c%turl ng of . Enbryonic Stem

Cells conprising of We follow ng steps: (i) washing
the isolated inner cell mass (ICM several tines in

m cro drops of Enbryonic Stem Cell nedia; 28 (ii)
placing the inner cell mass (ICM on the platé,

contai ning feeder layer in the presence of a nedia,
for the establishnment of Enbryonic StemCells; 6. A

- (agt hpdciag ted ainer Eell Waes gIOMEDD thoplhite peyitaiticl tsades layer in
++/ My++ free 7. A nethod of claim5 (ii) wherein

t he. thEegicBentedl hmEdar,ydoi theSesmbiEmentadi £mbByodic Stem -

‘met hod of claim5(ii), wherein the plate used is 0.5% -
gel atefs;coated .pl ate. 9. A method of claim5, wherein
‘the Enbryonic Stem Cell nedia is a conbi nd on of (i)
Dul becco's Mdified . -Eagle's: Medium (DMVMEM wi t hout

- Sodi um pyruvate Wth high glucose, content. (70-90%

.. Althéthod 6t @imPR it SE by ¢ bidps) Wediirh iid CBet/avid/er frept 0

Ethanol (0.1mM (iv) Non- Essential Amino Acids (1 9%

A method of claim 5 (i) wherein the media used is Embryonic Stem Cell media. * -

..+ “Afnettiog-of claim 5(ii}, wherein the plate used'is 0.5% gelatin coateld plate. *

%02, Amethod of claim 5, wherein'the Embryonic Stem Cell media is @ combination

of. - |

) "-‘._‘.(i)' Dulbeccos Modn‘" ed Eagles Medlum (DMEM) w:thout Sodlum

.-pyruvate thh hlgh glucose content (?0— 0%)

i+ (i - Fetal Bovine Serum.(10-30%)--. -

(i) Bété-Mercapté Ethanol (0.1mM)
| (iv) - Non- Essential Amiho Acids (1%) - R

(v} - L-Glutamine 2.mM-

£ .
R .
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(v) L- Qutamne 2:nM 29 (Vi) Basi c Fi brobl ast G owt h
Factor (4ng/m ) 10. A nethod of claim5(ii), wherein
feeder layer is murine or human.origin 11. A nethod

“for'isolating an inner cgll ‘mass conprising: the steps’

~of: (i) inmobilizing a blastocyst stage. enbryo having
a zoria pellucida, trophectbderm and inner cell mass;
(ii) creating an aperture in the blastocyst stage
enbryo by laser ablation and. (iii) renoving t"he inner
cell mass fromthe blastocyst, stage enbryo through

t heaperture, 12. The nethod of claim1l, wherein the
apeft ur Badib FRughadt Rowdaceel(dngimtla. 13. The. net hod
of claim 11, wherein the aperture is through .
.the:zona. pellucida-and.- the trophectoderm .14..:The
‘method of claim1l, wherein the |aser ablation is

AARBBIOY Rf clefh BE), viiefsin faxaiet Ryer idiniiel cr$@Mman.orgin “The

met hod of ‘cl aim 14; wherein the non-cont ac® di ode
| aser is a continuous 1.48 pm di ode |aser. 16.The
nmet hod of claim 11, wherein the-inner cell nmass is

- ARBBYE triolAmBi drahnertell iR compasing i éteps of: pett.e .

i ntroduced through the aperture. 17.The nethod of
claim1l, wherein the nethod is carried out. i-n the,,
absence of I

' '_ (i) rimmébiﬁzing a -blaétocyst Stagé. émbryo having a zona péilucidé.

- trophectoderm, and inner cell mass; | oo

. (ii)) - removing the' inner gell..i'rfnéésffom the btastocyst stage ernfbfyo.,‘t_hréugh b'

42, =

15..

14.

o -:,:thé"apér'tiu}é_.f S
The inefh_éd bffcléim;1_1, wherein the apertdfg_is. through the Zona, péllhcida.

e

The method of claim 11, wherein ihe apertur is through the zona pellucida and

. the trophectoderm.. -

. The method of claim 11, wherein the laser ablation us ‘acheived “using-a non-

contact diode laser.

~The method of claim 14, wherein the non-contact diode Jaser is a continuots

1.48 pm diode faser.

ity creét'ing an ap"er_t'qre inn the biastbcystﬂ stage e_.mb"ryq by l'assr" ablétibﬁ; and oy e



16.
17,
18,

o (i)- '-. lsolatlng an mner ceil mass from a biastocyst stage e(nbryo by creatlng' R

S ddn aperture in the blastocyst stage embryo by’ Iaser ablatton and’ removmg the N

-~ ani mal gener at ed antibodi es and sera. 18.. A net hod

for establishing human Enbryonic. Stem Cell Iines
conprising the (i) isolating an inner cell mass froma
bl astocyst stage enbryo {y creating an-apertaréin =~~~
t he bl astocyst stage enbryo by |aser abl ation, and
renoving. the inner cell mass fromthe bl astocyst '
stage enbryo through the aperture; (ii) culturing the

inner cell mass in. the presence of an: enbryonic stem
~cell mediumand a nouse inactivated enbryonic - _

fi brobl ast feeder Iayer to produce inner cell
mass-derived nmasses. 19. ‘The nethod of ~claim 18,:

wherein the .enbryoni c stemcell medi umconsists .
dheentthad lof clafm (1i1) whatdire tteoinsermoeli friazd iEagheved W@spmnon

" in.an anount from about 70%to about 90% of the

aahgymraalspxratoamzmﬂel intrefiicedthroieh el dpeetoe. s nodi fied
31  Eagl e' s nmedi um bei ng wi t hout sodi um pyrdfbate wit h

high glucose content; (ii) fetal bovine serumin an

anount from 10%to 30% of the volune of the errbryonl c

* Fhematedd ofremdinirt, (Whistéin et meteyd BpEAfiEM@00kN tie8Bsence of
.amount of about 0.1 micro-nple based-on the, = total: L

anines gaferbted anfiidiesam! siei n cel | medi um

A method for establishing human. Embryonic .Stem Cell-fines comprising the™ ~ -
“steps of: - | -

dte T e

o -, inner cell mass from the b{astocyst stage embrye through the aperture

_ (ii)- culturmg the mner celi mass in. the presence of an embryomc stem celt A

e _medium and a mouse mactrvated embryomc f broblast feeder Iayer tc produce

_:nner céll méss denved masses SRS

. l1ar
20

The methpd_ of claim 18, wherein ‘the embryqnic' stem- cell meeiljm cdnsis;fé}‘ o

- - 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 Dulbetco’s modified =

‘_,'m.'e.:\ ]

' LR
_c%h-“-:
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(iv) non-essential amino acids in an anount of about 1
% of the volunme of the enbryonic stemcell nedium (v)
L-glutam ne in an anount of about 2 m cro-nol es based

“on"the total . noles of 4he enbryonic stemcell nedi um

and. (vi) baS| c fibroblast growh factor in an anount -
of about 4. nanograns per. mlliliter,of the

‘enbryonic stemcell medium 20. The net hod, of claim

1.8 further conprising .the steps of rempving The inner
cell, mass derived masses, mechanically: dissociating

‘the inner cell mass derived nmasses, and re-plating

t he Hegtdhanhedilihy beings edthatie dodiunerpycetdte nwitts ldel | yladose
masses on fresh feeder cells. 32 21. A nethod of

| Soloahtang i nner cel-l. pmass. (1.CM: for ‘establishing human _ -
" Enbryonic Stem Cell.(hESC) |ines using a non- cont act -
.di ode. | aser techni.que substantially- -as-herein-

described with reference to exanpl e- and a&#i | | ustrat ed

@iy n thélﬁl BOGETPEOTER Fhamomhiciragr B o 30% of the volume of the

embryonic stem cell medium;

,(i'ii) beta—mercaptoethanol in an amount of about 0.1 micro- mole based on the'_.

"total mo!es of the embryoruc stem cell medlum

g

10 (v non—essentlat ammo acu:ls ifi an amount of about 1% of the voiume of the |

'embryonlc stem ceit medtum '

v L—glutamlne in an. amount of about 2 rmcro—mo!es based on’ the totai'j -

o mo!es of the embryonic stem cell medtum and

j-(vi.‘) ' .basnc fmroblast growth factor in an amount of about 4 nanograms per‘

milliter of the embryontc stem cell med:um o |

The method of clalm 18 further compnsmg the steps of removmg the inner cell ) "

mass denved masses mechamcaﬂy dtssocaatmg the mner cell ‘mass denved .

masses, and re-platlng the mechanically dissociated inner cetl mass denved .

masses on fresh feeder cells.
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A method of isolating inner ‘cell mass (ICM) for establishing human Embryoriic
Stem Cell (hESC) lines using a non—contact diode taser 'téchn'ique' éubétantiéliy

as_herein described . with reference to example and‘ as. illustrated in the |

U

" .accompanied p_hotomicrogra‘phé-. .




