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REPRESENTACION Y PODER

r

Representacién y Poder con autenticacién notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de Iibrica, nombres comerciales, enseilas, nombres
de dominio, [emas comerciales, licencias.

Representation and Power-of-Attormey with  notarlal
authentication and Apostille for patents, utllity models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, glogans, licenses.

REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (sV/1 {we), the undersigned

Mervyn Jacobson

domiciliado (s) en/of XY, Inc. Foxt Collina, Colorado 80524, Estados Unidos

hereby rat:LEg the patent applications No., 02,101,971 and No.
» 2002, and December 12, 2002 respectively, and

on November

po’ el presente nombramos a EMILIO FERRERO, tpa 31929;
G(INZALQ PERDOMQ, tpa. 83F; LUZ CLEMENCIA DE PAEZ, tpa
23355 y GERMAN CAVELIER, tpa. 832, domiciliados en Iz Carrern 42
72-35, Bogotd, Colombin, en obedccimicnto a lo dispuesto cn el
‘ngmfo lo del Articulo 543 del Cédigo de Comercio, el primero como
priqcipal y los demis como suplentes, en su orden, como mis (nuestros)
rey resentantes en todos los asuntos de propieded industrinl con focultad
para recibir notificaciones y nombrar apoderades judiciales o
extgjudiciales. El primer representante suplente reemplazard al prineipal
en caso de ausencia o impedimento temporal o definitivo de aquél. La
mi ma rcgln se aplicard cuando el segundo representanic suplente haya
de reemplazar al primero, 0 el tercero al segundo. En talcs casos, el
reg resentante principal, o el primero, o segundo suplicnte, en su caso, o
am 05, declaranin su intencién de no cjercer la representacién mediante
de: laracién sutenticada por Notario Piblico en Colombis, 0 por Notario
u ctro Funcionario Piiblice, o Cdnsul de Colombia, en el extranjero; y si
s¢ matare de impedimento, con el certificado respectivo. Si alguno de los
noinbrados fultsre definitivamente, el siguiente tomard su lugar. Cusndo
cesare |2 ausencia o impedimento del representante principal, o de su
princro o segundo suplentes, en su caso, podrin ejercer la
representacign, en su orden, uno u otros segiin el caso, asumiéndola por
lo hecho de egjercerie, cesando en ese momento ¢l cjercicio dc la
representacidn por el primero, segundo o tercer suplente en su caso.
Ad:=mis, confiero (conferimos) poder a los abogados arriba nombrados,
par 1 obtener la proteccién de mi (nuestra) propiedad industriol y contra
[a ompetencia desleal, s cuyo efecto autorizo (amos) a los dichos
ape derados para que me (nos) representen ante cualesquiern entidades o
petiones, cjerzan o no jurisdiccidn, especialmente ante las del orden
edr rinistrativo, contencioso- administrativo y judicial, asl como los
tritunales de arbitramento, e¢n todo lo concerniente a los siguientes
asuttos: &) Obtencidn de patentes de invencidn, modelos de utilidad y
dis flos industriales; el registro de marcas de fibrica, colectivas,
def msivas, de servicio, lemas comerciales, nombres comercisles,

ens :fias, nombres de dominio, variedodes vegetales y denominaciones de
oripen; su renovecién, iraspaso, cambic de nombre o domicilio,
carzelacién voluntaria; y cf registro de licencins de uso de csos derechos;
b) Las acciones de competencia desleal, protoccién del consumider,
opcsiciones u observaciones, cancelacion administrativa y judicinl,
nul dad, medidas cautelarcs, concesién de licencias, Ia tutcla, la
pro-eccidn de secretos industriales, y en general los juicios civilen.
perales, administrativos o contencioso_administrativos relacionados con
estes derechos; acciones y procesbs que promovamos O s¢ hos

© ’AVELIER ABOGADOS
WP ODEDI-18) (MINUTA N*12.1.1.2.6 USA)

in due complinnce with the terms of paragraph Ist. of article 543 of the
Commercial Code, do hercby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4a N*®
7235, Bogotd, Colombin, the first as principal and thc others as
alternates, in the order of their appointment, a1 our representatives for all
industrial property matters with faculty to receive nolifications and to
appoint nttorneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rulc will apply when the second alternate rcpresentative is ta
replace the first one, or when the third is to replace the fint or second
glternates in their turn. or both of them, second. In such cases, the
principal representative. or the first or second alternates in their tum, or
both of them, shall state their intention not to act as representatives
through a declarstion given before 8 Notary Public in Colombin, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were t be definitely absent, the following alternate shall ke
his place. When the absence or impediment of the principal

representltive. or of the mlﬁgtheip tum.geases, the
representation can be "?‘TW.EQ; cipal, the
first o second altemaigideprningionscart. bl tErsertiact or its

LT -
-representatiort by} the first,
2083 time. In addicion,

exercise will suffice. The exerige of
second or third alternates'in thbirlz-ﬁo
we grant a Power of Attomey igf favor of the nbove_named
atiorneys_at_law so that thcy may in the protection o my (our)
industrial property and against the unjiir wmpﬁtilién‘:"fé‘i-t'ﬁch purpose
1 (we) outhorize the said attorneys to represent siie” (usjdtbefore any
suthorities or persons. with or without jurisdiction, specially those
administrative, administrative contentious and judiciel, as well as before
Arbitration Court, in all metters concemning the following: 8)
Obminment of patents, utility models and industrial designs: the
registration of trademarks, collective, defensive and service
marks,

slogans, commercial names, trade emblerns, domain names, vegetal
varicties and denominations of origin; its renewal, assignment, change of
name or domicile, voluntary cancellation; and the registration of ticenses
of use of the above rights; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, edministrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus. the pratection of rude secretx, and in general the civil, penal,
and administrative suits relating to those rights: actions and suits
instituted by me (us) or against me (us). And that in all the above maters




'i)r_ami;evnn.-Y pary que cn todos loa asuntos arriba determinados, puedan thcy may substitute this Power of Attorncy, compromise, conciliate,
. sudituir cste mandato, transigir, concilior, admitir los hechos dcl admit the facts of the case, desist, cancel, receive, resign, and mtify octs
prxceso, desigtiv, cancelar, recibir, renunciar, y ratificar los actos de donc by representatives without a power of attorncy.

ag ntes oficiosos.

Dado y firmado hoy/Given and signed tl'lis3 day of @ . 200 %

enfin Fort Collins, Colorudo
por/by _ Mervyn Jacobson

as _ President, XY, In
Firma ;

CAVELIER ABOGADOS
WP "ODEOL-I81 (MINUTA N*12.1.1.2.6 USA)



- CERTIFICADO NOTARIAL (INDIVIDUO)

;Alos 3 dissdelmesde Febrero
de 200_13 ante mi, Notario Piiblico o Funcionario Autorizado
del Estado de Colorado EEUU

comparecié{eron) personalmente

a quien{es) doy fe de conocer y me consta que es(son) 1as)
persona(s) firmante(s) del documento que precede, y quien(cs)
tiene(n) capacidad legal para otorgarlo

Notario Ptblico o Funcionario Autorizado --Notary Public or Attesting Oficial

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy 3 de_ FEBRERO de 2003

Comparecid{eron) ante mi

—Mervyn Jacobson

quicn({es) conozco personalmente y que firma(n) este
documento en representacién de Ila Sociedad/compaiifa
denominads __ XY, Inc,

Certifico:

1. Que he visto los siguientes documentos:*
Informe de la Socledad or Compafiia de
Responsabil1idad Limitada fechado 20 Junio,
1998, presentado con el Secretario de Estado
del Estado de Colorado, 10 cual es una copia
fiel y corecta obtenida de www.sos.state.co.us

y Lei d&ng 3:: eldgcllllg‘l‘gllg prueban lo siguiente:

2.1. Que XY, Inc.

¢s una Sociedad/Compailia legalmente constitulda y existente
de acuerdo con las leyes de 1 Estado de Colorado,
Estados Unidos de America

2.2. Que el domicilio de dichs Sociedad/Compafiia es

1108 North lLemay Avenue, Fort Collins,
Lolnrada 80524

2.3. Que el objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto socisl de la
mencionada Sociedad/Compaiifa.

2.4. Que cilos) Se.(Sres)) METYYN Jacdbson, Presidente 5.

eswi(n) luwriz;do(n) par otorgar el presente Poder.
Ciudad Fort Collins

mdo Colorado, Estados Unidos de America

Hoy 3 Febrero de2003

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
WPPODEQI-181 (MINUTA N"12.1.1.2.6 USA)

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this 3 day of 2 kbaa,ag_
200_3 _before me, a Notary Public or Attesting ©fficial of
the Stele oA Calorade USA

personally appeared M Jacobson
to me known, and known to ¢

Onthis D dayof Eelary .-,.'Eﬁ 200_3
appesared before me
Mervyn Jacobson
who{m) I know personally and who{m) signed this document as
representative(s) of the Corporation/Company named:
XY, Inc.

I certify:
1.  ThatI have seen the following documents:*

Biennial Report of oration or Limited Liabili

Company, dated June 20, 1998, and filed with the
Colorado Secretary of States office, a true and correct
copy of which was downloaded from

WWW.S08.state.co.us and read by the undersigned.

2. That the above docum.mu duly prove the following:

2.1, That_XY, Inc.

is a Corporation/Company legally constituted and in existence
in accordance with the laws of the State of Colorado, United
States of America.

2.2. That the domicile of said Cm‘punl:im!Compmy is

- v--r-:. = oo 3 . ron
1108 North Lerila Golliaeal
HADO CAERTYAKF QUY LA

rotr.::onn cowmcinn FL Cast
2.3. Thatlhcpurpou%‘fw ifiick-the present Power
of Attorney is .immd r jthi

MyCemzaca 2agra2 63.21.2000



TRADUCCION OFICIAL NUMERO 071/2003 REALIZADA POR EDUARDO CALADO
NOGUERA, TRADUCTOR OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE
FEBRERO DE 1976 Y DEBIDAMENTE INSCRITO ANTE EL MINISTERIO DE
RELACIONES EXTERIQRES DE COLOMBIA, DE LOS SELLOS Y
AUTENTICACIONES QUE APARECEN EN EL DOCUMENTO DE REPRESENTACION,
RATIFICACION Y PODER OTORGADO POR MERVYN JOHNSON A NOMBRE DE XY
INC, DOMICILIADA EN FORT COLLINS, COLORADO 80524, ESTADOS UNIDOS
DE AMERICA, POR EL CUAL RATIFICAN LAS SOLICITUDES DE PATENTE
NOMEROS 02.101.971 Y 02.112.918 . PRESENTADAS POR EL DOCTOR
EMILIO FERRERO LOS DIAS 8 DE NOVIEMBRE DE.2002 Y .12 DE DICIEMBRE
DE 2002, RESPECTIVAMENTE Y QUE IGUALMENTE OTORGA PODER A LOS
DOCTORES EMILIO FERRERO, TPA 31929, GONZALC PERDOMO, TPA 831, LUZ
CLEMENCIA DE PAEZ, TPA 23555 Y GERMAN CAVELIER, TPA 832. Dado b 4
firmado hoy 3 de febrero de 2003 en Fort Collins, Colorado,
Mervyn Jacobson como presidente de XY, Inc. Firmado: ilegible.
Certificado notarial de fecha 3 de febrero de 2003 por el cual se
ﬂ'e..'.!'.ﬁ.'i.... ,u% AR .
rfida,La ROLAXr1O

¥ 4 m cmwn COoN B :--:-mnnﬂ

QUE HE TENIOD & LA \ *p
LT ¥l

piblico o func1onarlo autorizado del eé&adbz%FjGﬂ‘

certifica la comparecencia de Mervyn

é: Estados

Unidos de América. Firmado: Cheryl A. shan-on

: LN 713 S

o & DA g
Sello: Cheryl A. Swanson, notario piblide,- estado de- Colorddo.

Certificado notarial en inglés y en espafiol, de fecha 3 de
febrero de 2003 para certificar la comparecencia de Mervyn
Jacobson como representante de XY, Inc., la existencia de la
empresa y su domicilio y la capacidad de dicha persona para
otorgar el presente poder. Ciudad : Fort Collins, Colorado,
Estados Unidos de America, 3 de febrero de 2003. Firmado: Craig
R. Miles, Santangelo Law Offices, P.C.

Firmado: Cheryl A. Swanson, 3 de febrero de 2003,



Sello: Estado de Colorado, 1876

APOSTILLA:

(Convenci6n de La Haya del 5 de octubre de 1961)
1. Estados Unidos de América
Este documento piblico
2. ha sido firmado por CHERYL A. SWANSON

3. quien acta en su calidad de NOTARIO PUBLICO,

COLORADO

ESTADO DE

4. lleva el sello de CHERYL A. SWANSON, NOTARIO POBLICO,

ESTADO DE COLORADO

CERTIFICADO
5. en Denver, Colorado

6. el 6 de mayo de 2003

7. por DONETTA DAVIDSON, Secretario de estado, estado de

Colorado.
8. Niimero 67398
9. Sello oficial
10.Firma: DONETTA DAVIDSON
COLO-13534-841-001-4
WPCLO002G ID 4468

Bogotd, 20 de mayo de 2003.
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{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE FATENT COOPERATION TREATY (PCT)

(19) World Intellectunl Property Organization
Internntional Burcau

{43} International Publication Date
6 June 2002 (06.06.2002)

PCT

1 SR 4 O R O MBI

{10) Internatlonal Publication Number

WO 02/43486 Al

AOIN 1700

(51) Internationai Patent Clessificotion®:

{21) Internations] Appileation Number:  PCT/USO01/45237 7

(22) Iaternational Filing Date:
N November 2001 (29.11.2001)

{25) Filing Langasge: English

{26) Publication Language: English

{30) Priority Data:
50/253,785
60/253.787

29 November 2000 (29.11.20000 US
29 November 2000 (29.11.20000 US

{71) Apyplicants (for all designated Sicies except US): XY,
INC. [USAUS): 1108 North Lemay Avenue, Fort Colline,
CO 30524 (US). COLORADO STATE UNIVERSITY
[US/US]; Colorado State University Research Foundation,

Room J10. 601 South Howes Street. Fort Cullins. CO
80522 (US).

(T2) Toventors: and /'

(75) Inventors/Applicnnis /jfor US only): SEIDEL. George, E.
{US/US); oo XY. [nc.. 1108 North Lemay Avenue. Fort
Collins. CO 80524 (US). SUH, The, Kwaag {US/US]: c/o
XY, Inc. 1108 North Lemay Avenve. Fort Colling, CO
80524 (US\ LU, Kehaan [US/US]; ¢/o XY. Inc.. 1108
North Lemay Avenue, Fort Collins, CO #0524 (US).

(74) Agent: MILES, Cralg, R.: Samangelo Law Offices. PC_,
Third Floor. 125 South Howes, Fon Coilins. CO $052(
(Us).

(81)/Designared States taziional): AE. AG. AL. AM. AT, AT
(wility model). AU. AZ. BA. BB. BG. BR. BY. BZ CA.
CH, CN, £O. CR. CU. CZ, CZ (uility model). DE. DE
(mility model), DK. DK {utility model). DM, DZ. EC. EE.
EE (wility model), ES. FI, F1 {uiility model), GB. GD. GE.

[Coruinued on next page]

(58) Title: SYSTEM FOR IN-VITRO FERTILIZATION WITH SPERMATOZOA SEPARATED INTO X-CHROMOSOME AND

Y-CHROMOSOME BEARING POPULATIONS

{37) Abstraet: An IVF system for successfully utilizing spennatozoa separated into X-chromosome
bearing and in Y-chromosome berring population for inscmination. The TVF sysiem includes fer-

v

tilization medium that can shorten the time from insemination to clecavage and a portable incubator
for the ransportation of manming oocytes and inseminated oocytes compxising & straw (19) xnd an

ineubaton element (20) that can be sealed with a eap (22).
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KE, LS, MW. MZ SD, SL 5Z. TZ UG, ZM, ZW),
Eurasfar patent (AM, AZ BY, KG. KZ MD, RU, TJ. T™M)
European patent (AT, BE. CH, CY. DE. DK, ES, FI. FR,
GB. GR. [E. IT, LU, MC, NL. PT. SE, TR), OAPI patent
(BF. BJ. CF. CG. Cl1. CM, GA. GN, GQ. GW, ML, MR,
NE, SN, TD. TG

Declaration under Rule 4.17:

of inventorship (Rule 4.171iv)) for US only

Published:

with incernational search report

bajore the cxpiration of the time limit for amending the
claims and 10 be republished in the vvemt of receipt of
amendments

For iwo-lgiter codzs and other abbreviations. refer io the "Guid-
ance Notes on Codas and Abbreviations” appearing ar the begin-
Aing of each regular issue of the PCT Gazente.



WO 1243486 PCT/USO1/45237

SYSTEM FOR IN-VITRO FERTILIZATION WITH SPERMATOZOA SEPARATED
INTO X-CHROMOSOME AND Y-CHROMOSOME BEARING POPULATIONS

This application claims the benefit of United States Provisional Patent Application
No. 60/253,787, filed November 29, 2000 and United States Provisional Patent
Application No. 60/253,785, filed November 29, 2000, each hereby incorporated by
reference herein.

L TECENICAL FEILD

Devices, compositions, and methods that improve the quality of embryos
generated using in-vitro fertilization (IVF) with spermstozoa separated into X-
chromosome bearing and Y-chromosome bearing populations.

L BACKGROUND

An attractive feature of IVF is that many fewer spermatozoa can be required for
insemination than for artificial insemination. However, IVF using spermatozoa separated
into X-chromosome bearing and Y-chromosome bearing populations (separated
spermatozoa) can necessitate modifications to conventional IVF techniques. This may
due in part to the pre-capacitation of such spermatozoa.

In most cases, the percentages of oocytes (cocyte, ootid, ‘or ova, or plorality of
same as appropriate to the application) fertilized with separated and umseparated
spermatozoa ere similar, end events during the first cell cycle are timed similarly for
separated and unseparated spermatozoa. However, with conventional procedures,
blastocyst production with scparated spermatozos can be 70%-90% of controls with
spenatozoa that have not been separated. For example, development to blastocysts has
been shown to be 17% with bovine oocytes inseminated with separated spermatozoa,
compered with >25% which might be expected with IVF using unseparated spermatozoa
as described in the joumsl article entitied "In Vitro Fertilization With Flow-
Cytometerically-Sorted Bovine Sperm” Theriogenology 52: 1393-1405 (1999), hereby
incorporated by reference.
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Several factors may contribute to these results. One factor may be that staining of
sperm with Hoechst 33342 appears to cause a decline in motility of spermatozoa.
Another factor, may be the physical forces the spermatozoa are subject to during the
separation process. As but one example, in flow cytometric separation of spermatozoa,
spermatozoa exit the flow cytometer at nearly 100 km/h before impacting on the surface
of the collection medium. During transit through the flow cytometer spermatozoa can be
subjected to laser light at an intensity of over 100mW. While the transit time may only be
1-2psec, this may affect the spermatozoal DNA, and thus, aiso effect subsequent
embryonic development. The process of separating sperm with flow cytometry can also
result in a highly diluted sample, 600,000 spermatozoa/mL or less, and subsequent
centrifbgation steps are necessary to provide concentrated spermatozoa suitable for

Another problem with utilizing separated spermatozoa in IVF techniques may be
that the facility in which the spermatozoa are separated may be in a different location than
where the male mammal from which the spermatozoa are collected is located, which may
be different from where the fernale mammal from which the oocytes are collected is
located, which may be 2 different location from where the in-vitro fertilization is to occur,
and which may be a different location from where the {female mammal into which the in-
vitro cultured embryos are to be transferred. Conventionally, separated sperm may be
cryopreserved and transported frozen to the facility at which the IVF techniques are
administered. Maturing oocytes are conventionally transported to the facility at which the
IVF techniques are administered in portabie incubation systems. The maturing oocytes
are then inseminated with previously frozen-thawed sperm cells. To avoid
cryopreservation of sperm cells or as a convenience to the various facilities involved it
may be beneficial to transport maturing oocytes directly to the facility separating the
spermatozoa 50 thet separated sperm cells can be edded to the oocytes without
cryopreservation. However, conventiopal IVF and in vitro culture of the resulting
zygotes typically comprises a seperate set of spparatus and procedures making it
inconvenient, difficult, or impossible to inseminate and culture oocytes in the same
facility in which spermatozoa are separated.
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Even though X-chromosome bearing spermatozoa and Y-chromosome bearing
spermatozoa have been differentiated by and separated based upon the difference in
emitted fluorescence for many years, and even though separated spermatozoa have been
used for some time with IVF techniques, and even though there is large commercial
market for embryos produced with IVF techniques and separated spermatozoa, the above-
mentioned problems have yet to be resolved.

As to the problems with conventional techniques of IVF using separated
spermatozos, and specifically separated spermatozos, etained spermatozoa, or
spermatozoa that are from previously frozen sperm, and with conventional strategies
involving the trapsportation of separated sperm and maturing oocytes, the invention
addresses each in a practical manner.

I. DISCLOSURE OF THE INVENTION

Accordingly, one of the broad objects of particular embodiments of the invention
can be to provide devices, compositions and methods that provide transportation of
inseminated oocytes, promotes cleavage of fertilized oocytes and improves the quality of
embryos generated with techniques utilizing spermatozoa separated into X-chromosome
bearing and Y-chromosome bearing populations.

Another broad object of particular embodiments of the invention can be to provide
devices, compositions, and methods that promote cleavage and improve quality of
embryos generated using IVF with spermatozoa that are derived from previously frozen
sperm.

Another broad object of particular embodiments of the invention can be to provide
devices, compositions, and methods that promote clesvages end improve quslity of
embryos generated using IVF with spermatozoa that have previously been stained with a
DNA binding fluorochrome.

Another broad object of particular embodiments of the invention can be to provide
medium for embryonic culturing that can contain non-esseatial amino acids.

i
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Another broad object of the invention can be to provide apparatus and methods for
transporting maturing oocytes and fertilized oocytes for the convenience of the end
user(s) or to avoid cryopreservation of the spermatozoa used to fertilize oocytes.

Naturally further objects of the invention are disclosed throughout other areas of .
ificati

IV.  BRIEF DESCRIPTION OF THE DRAWINGS
_ Figure 1 shows an embodiment of the invention in which spermatozoa from fresh
or previously frozen-thawed sperm are stained.

Figure 2 shows an embodiment of the invention for separating stained
spermatozoa in to X-chromosome bearing and Y-chromosome bearing populations.

Figure 3 shows another view of an embodiment of the invention for separating
stained spermatozoa in to X-chromosome bearing and Y-chromosome bearing
populations.

Figure 4 shows an embodiment of a portsble incubation system in which oocytes
can be fertilized '

Y.  MODE(S) FOR CARRYING OUT THB INVENTION

The invention involves devices, methods, and compositions for the in-vitro
insemination and fertilization of oocytes {oocyte, cotid, or ovs, or plurslity of same as
sppropriate to the application) and the culture of embryos resulting from such techniques.

Embodiments of the invention can include fresh spermatozoa, or spermatozoa
from frozen-thawed sperm of numerous species of mammels. The invention should be
understood not to be limited to the species of mammals cited by the specific examples
within this patent application. Embodiments of the invention, for example, may include
fresh spermatozoa or spermatazoa from frozen-thawed sperm of animals having
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commercial value for meat or dairy production such as swine, bovids, ovids, equids,
buffalo, or the like (naturally the mammals used for meat or dairy production may vary
from culture to culture). It may also include fresh spermsatozoa or spermatozoa from
frozen-thawed sperm from individuals having rare or uncommon attribute(s), such as
morphological characteristics including weight, size, or conformation, or other desired
characteristics such as speed, agility, intellect, or the like. It may include frozen-thawed
sperm from deceased donors, or fresh or frozen-thawed spermatozoa from rare or exotic
mammalis, such as zoological specimens or endsngered species. Embodiments of the
invention may also include fresh or frozen-thawed spermatozoa collected from primates,
including but not Lmited to, humans, chimpanzees, gorillas, or the like, and may also
include fresh or frozen-thawed spermatozoa from marine mammals, such as whales or
porpoises.

Now referring primarily to Figure 1, in some embodiments of the invention,
Hoechst 33342 stain (1) can be added to bovine spermatozoa contained in frozen-thawed
sperm (2) to establish a concentration of 224pM. The incubation time of the spermatozoa
contained in the frozen-thawed sperm (2) with the stain (1) can be about 190 minutes. In
anther embodiment of the invention, the stein (1) can be added to the bovine sperm (2) to
establish a concentration of 2240uM and then incobated for about 60 minutes. Frozen-
thawed sperm treated in either manner can improve the resolution of X-chromosome
bemring from Y-chromosome bearing spermatozoa. Understandably, from application to
application (such as frozen-thawed sperm from different species) the amount of
mcubation time and the gpecific concentration of stain can adjusted to optimize the
resolution of the X-chromosome bearing from Y-chromosome bearing spermatozoa.

With respect to the cleavage rates of inseminated oocyte(s), the increase in stain
conceptration up to at least 10X does not appear to have a depressive effect on either
cleavage or embryonic development. Higher stain concentrations may actually be
beneficial with respect to certain applications becsuse the length of incubation time may
be decreased improving percent cleavage. From application to application length of
incubation time can be adjusted to optimize cleavage results or embryonic developmear,
as desired.
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Now referring primarily to Figures 2 and 3, a flow cytometer embodiment of the
invention is shown which includes a sperm cell source (3) which acts to establish or
supply stained spermatozoa or other type of stained cells to be analyzed by the flow
cytometer. The sperm cells are deposited within 2 nozzle (4) in a manner such that the
cells are surrounded by a sheath fluid (5). The sheath fluid (5) is usually supplied by
some sheath fluid source (6) so that as the cell source (3) supplies sperm cells, the sheath
fluid (5) is concurrently fed through the nozzie (4). In this manner it can be easily
understood how the sheath fluid (5) forms a sheath fluid environment for the cells. Since
the verious fluids are provided to the flow cytometer at some pressure, they flow out of
the nozzle (4) and exit at the nozzle orifice (7). By providing some type of oscillator (8)
which may be very precisely controlied through a oscillstor control (9), pressure waves
may be established within the nozzle (4) and transmitted to the fluids exiting the nozzle
(4) at nozzle orifice (7). Since the oscillstor (9) thus acts upon the sheath fluid (5), the
stream (10) exiting the nozzle orifice (7) eventually and regularly forms drops (11).
Because the sperm celis are surrounded by s sheath fluid epvironment, the drops (11) may
contain within them individually isolated (generally) cells or other items.

Since the drops (11) generally contain isolated sperm cells, the flow cytometer can
distinguish and separate droplets based upon whether or not the appropriate sperm cell is
contained within the drop. This is accomplished through a cell sensing system (12). The
cell sensing aystminvolvela:leastsometypeoflensor(n)whiéhmpmdstotheceﬂs
contained within each drop (11) as described by U.S. Patent No. 5135759, hereby
incorporated by reference. As the Johnson patent explains for spermatozos or sperm
cells, although the staining and separation inventions can be understood to be used with a
variety of frozen-thawed cells, the cell sensing system (13) may cause an action
depending upon the relative presence or relative absence of the bound fluorochrome
which meay be excited by some stimulant such as the laser exciter (14). While cach type
ofmcellcanhestaimdbytheminorﬂuomchmme,asducﬁbéd sbove, the
differing length of the X-chromosome and the Y-chromosome causes different amounts
of stain to be bound, Thus, by sensing the degree of fluorescence emitted by the
fluorochrome upon excitation it is possible to discriminaste between X-bearing
spermatozoa and Y-bearing spermatozoa by their differing fluoresence emission levels.
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In order to achieve sepamation and isolation of the appropriate sperm cells, the
signals received by sensor (14) are fed to some type of sorter discrimination system (15)
which very rapidly makes a differentietion decision and can differentially charge each
drop (11) based upon whether it has decided that the desired sperm cell does or does not
exist within that drop (11). In this manner the separation or discrimination system (15)
acts to permit the electrostatic deflection plates (16) to deflect drops (11) based on
whether or not they contain the appropriate sperm cell  As a result, the flow cytometer
acts to sort the sperm cells by causing them to land iz one or more collectors (17). Thus
by sensing some property of the sperm cells the flow cytometer can discriminate between
sperm cells based on a particular characteristic and place them in the appropriate collector
(17). In the system presently used to sort spermatozoa, the X-bearing ‘spermatozoa
droplets are charged positively and thus deflect in one direction, the Y-bearing
spermatozoa droplets are charged negatively and thus deflect the other way, and the
wasted stream (that is unsortable cells) is uncharged and thus is collected in an
undeflected stream into 2 suction tube or the like.

Now referring primarily to Figure 3, the process can be even further understood.
As shown in that figure, the nozzle (4) emits a stream (10) which because of the oscillator
(8) (not shown in Figure 3) forms drops (11). Since the cell source (3) (not shown in
Figure 3) may supply sperm cells (1) which have been stained according the invention,
the magunitude of the fluorescent emission stimulated by the laser exciter (13) is
differentially determined by sensor (14) so that the existence or nonexistence of a charge
on each drop (11) as it separates from stream (10) can be controlled by the flow
cytometer. This control results in positively charged, negatively charged, and uncharged
drops based upon the encapsulated sperm cell. As shown in Figure 3, certain drops are
shown as deflected drops (18). These deflected drops (18) are those coptaining sperm
cells (2) differentiated by bearing an X-chromosome or a Y-chromosome. Separated
sperm are then deposited in the appropriate collector (17) for later use. See also,
International Patent Application PCT/US98/27909, hereby incorporated by reference.

While the above description focuses on the separarion of spermatozoa with flow
cytomeiry, separation of X-chromosome bearing spermatozoa and Y-chromosome
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bearing spermatozoa based upon the difference in measurable fluorescent emission may
also include numerous other technologies such as liquid chromatography, gel
clectrophoresis, and other technologies that similerly excite the amount of bound
fluorochrome to differentiate between X chromosome bearing spermatozoa and the Y
chromosome bearing spermatozoa.

Embodiments of the invention can also comprise collecting oocytes from a female
mammal. With respect to certdin embodiments of the invention, ococytes can be aspirated
from the ovaries of the desired female mammal or can be obtained from slaughterhouse
ovaries. The oocytes can be matured in TCM199 supplemented with about 10% fetal calf
serum plus hormanes (15 ng FSH, 1 pg LH, 1 pg Ez/ml) for 22-24 h at 39°C, in about 5%
CO; in air.

Ten to 15 oocytes can be transferred to a 50 pl drop of fertilization medium
conteining non-essential amino acids, such as tyrode albumin lactaate pyruvate (TALP)
supplemented with non-essential amino acids derived from Eagles Medium, and which
can further contain 0.6% bovine serum albumin, 20 pug heparin/ mL and 5 mM caffeine.
Alternately, oocytes can be fertilized in other medium containing non-essential amino
acids such as the chemically defined medium described in the journa] article entitled
"Lowered Oxygen Tension and EDTA Improve Bovine Zygote Development In
Chemically Defined Medium", J. Anim. Sci. (1999), or the SOF medium described in the
joumnal article "Successful Culture In-vitro of Sheep and Cattle Ova", J. Reprod. Fertil.
30:493-497 (1972), each journal article hereby incorporated by reference.

After separating or sorting, sperm cells can be washed by centrifagation for about
10 min at 400 g in coliection medinm (typically Hepes-tyrode albumin lactate pyruvate
medium supplemented with 2.0% bovine serum albumin) followed by suspension in the
fertilization medinm. Thawed, sorted sperm can be prepared by being centrifuged for 20
minutes at 700 g through a Percoll gradient (90%: 45%) for separation of live and dead
sperm.  The sperm pellet can then be washed with fertilization medium by centrifugation
at 400 g for 10 minutes. Sperm can then be added to to the fertilization medium to give a
concentration of 1-2 million/m1..
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Table 1. Cleavage Stage of Oocytes Inseminated with Separated Sperm in Four Different

Pertilization Media,

Media No.oocytes % cleavage %2cellat24h  %B-cellat72h
Fert-TALP 168 76 ¢ 66
Fert-TALP + neaa 176 71 26° 67
CDM 167 89 75° 70
SOF 145 86 B 69

TWEN Means with different superscripts differ (P<.05).

Now referring primarily to Table 1, as can be understood, oocytes inseminated
with separated spermatozoa in fertilization medium containing non-essential amino acids
according to the invention exhibit an increased rate of early development through at least

the two cell stage,
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Table 2, Embryonic Development and Blastocyst Quality Resulting From Fertilization in
Four Different Fertilization Media (averaged over two culture media)

Media No. oocytes % blastocysts/oocyte % Grade 1 blastocysts/ total
blastocysts
Total D7
Fext-TALP 326 20 17 52
Fext-TALP -2 221 20 17 68°
CDM 332 22 18 61%
SOF 321 21 17 64°F

T5F Percentages without common superscripts differ (P<.05)
9 Grade 1 indicates blastocysts with a distinct inner cell mass suitable for embryo transfer.

Now referring primarily to Table 2, some embodiments of the invention in which
oocytes are fertilized with sorted spermatozoa in fertilization' medium containing
supplemented non-essential amino ecids can exhibit an enhanced quality of embryos. In
embodiments of the invention in which oocytes were fertilized in tyrode albumin lactaate
pyruvate (TALP) supplemented with non-esseatial amino acids derived from Eagles
Medium, and further contzining 0.6% bovine serum albumin, 20 ug heparin/ mL and 5
mM caffeine there was a difference (P<.05) in quality of embryos as compared to TALP
without non-essential amino acids.

Presumptive zygotes can be removed from culture and placed in chemically-
defined medium (CDM-1) as discussed in the Journal Animal Science, 78, 152-157
(2000), hereby incorporated by reference, for 6-7 hours after insemination and cultured
for 65-66 hours. Embryos that cleaved were further cultured 96 hours in CDM-2 (fuxther
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containing MEM essential and non-essential amino acids and 2.0 mM fructose)
containing 0.12 IU insulin/ml. Blastocysts were morphologically graded according to
the size of inner cell mass and stained with Giemsa to determine cell numbers on day 7
after insemination.

Now referring primarily to Figure 4, the invention firrther involves a portable
incubation system. Certain embodiments of the invention can comprise a straw (19)
having an interior volume between about 0.1 mL and about 0.5 mL into which
fertilization medium, and oocytes collected from a female mammal, can be transferred.
While the straw (19) could be made of any material compatible with the fertjlization
medium and the collected oocytes, specific embodiments of the straw (19) can be made of
plastic, such as or similar to an artificial insemination straw. The ends of plastic straws
can be heat sealed after the fertilization medium and the cocytes are trensferred inside.

The invention can further comprise an incubation element (20) configured to
encapsuiate the straw (19) or a plurality of straws inserted within. In some embodiments
of the invention the incubation element (20) can be a glass tube having a single sealable
aperture element. The aperture element (21) can be sealed with a cap (22), and in some
embodiments the cep (22) and the tube can have spiral threads (23) that csan be
rotationally mated to close the incubation element (20).

After transfer of & straw (19) or a plurality of straws to the interior volume of the
incubation element (20), incubation conditions can be established within. Typical
incubation conditions within the interior volume of the incubation element can comprise
an atmosphere of five percent carbon dioxide in air and a temperature of about 39°C (37
°C to 41°C). Once incubation conditions are established within the incubstion element,
the incubation element (20) can be sealed and the oocytes can then be transported within
the incubation element (20).

In some embodiments of the invention, oocytes can be transported to a sperm cell
separation facility where the incubation element (20) is unsealed, the straw (19) is

unsealed and a plurality of sperm cells (15) from a population separated on the basis of

11
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bearing an X-chromosome or bearing & Y-chromosome can be transferred into the straw
(19) containing the oocytes. With respect to some embodiments of the invention a
concentration of separated sperm cells (15) can be established of between about 1 million
to about 2 million/ mL of the feriilization medium. The straw (19) containing the
oocytes and spermatozoa in fertilization medium can then be rescaled and transferred
back into the incubation element (20). The incubation conditions can be re-established
and the incubation element sealed. The incubation element (20) containing 2 straw or
plurality of straws (19) can then be transported. During transport the oocytes can become
fertilized. Upon arrival Zygotes can be transferred from the straw for further culture.

With respect to certain embodiments of the invention, oocytes can first be
inseminated with separated or unseparated spermatozoa in conventional 50ul drops end
loaded into a 0.25 mL straw or straws (19) within two hours after insemination. Straws
(19) can be heat scaled and put into the incubstion element (20). The open incubation
element containing straws with inseminated oocytes can be equilabrated with 5% carbon
dioxids in air at‘about 39°C for at least ous hour and then tightly cepped and cultured
mmder the same conditions for between sbout 18-20 hours.

Again referring primarily to Table 2, fewer oacytes (P<0.05) fertilized in Fert-
TALP developed to the 2-cell stage by 24 hours than in any other media. Notably, the
vast majority of oocytes (75%) fertilized in CDM medium cleaved to 2-ceil stabe by this
time. By 72 hours post-insemination, there was no difference between any of the media,
possibly due to the long 8-cell stage cell cycle.

There was no difference between any of the media on rate of development to
blastocysts. However, there was & significant difference in quality of embryos betwoen
Fext-TALP and Fert-TALP + non-essential acids.

Progression of early bovine embryonic development using separated sperm are
similar to studies with in-vivo or in-vitro cleavage of oocytes fertilized with unscparated
spermatozoa. In the cow the first in-vivo cleavage occurs at 24-28 hours following
ovulation, and the first in-vitro cleavage tages place at 24-48 hours after insemination.

12
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Earlier cleavage occurred with oocytes fertilized in CDM, SOF, and Fert-TALP +
aa medium than in conventional Fert-TALP medium. This can be because CDM, SOF,
and Fert-TALP + non-essential amino acids, all contain non-essential amino acids, which
may play a role in how quickly spermatozoa penetrate oocytes, of in the length of the first
cell cycle.

As can be easily understood from the foregoing, the basic concepts of the present
invention may be embodied in a variety of ways. It involves the staining of spermatozoa,
whether fresh spermatozoa or frozen-thawed spermatozos, separation and isolation
techniques which may be used with such stained spermatozoa, as well as devices to
sccomplish the staining, separation, isolation of such stained spermatozoa into X-
chromosome bearing and Y-chromosome bearing populations, and the tramsportion of
maturing oocytes and fertilized oocytes. In this patent spplication, the staining and
separsting techniques used with spermatozoa are disclosed as part of the results shown to
be achieved by the various devices described and as steps which are inherent to
utilization. They are simply the natural result of utilizing the devices as intended and
described. In addition, while some devices are disclosed, it should be understood that
these not only accomplish certain methods but also can be varied in a number of ways.
Importantly, as to all of the foregoing, all of these facets should be understood to be
encompassed by this disclosure.

The discussion included in this international Patent Cooperation Treaty patent
application is intended to serve as a beasic description. The reader should be aware that
the specific discussion may not explicitly describe all embodiments possible; many
alternatives are implicit It also may not fully explain the generic nature of the invention
and may not explicitly show how each feature or element can actually be representative of
a broader function or of a great variety of alternative or equivalent elements. Again, these
are implicitly included in this disclosure. Where the invention is described in
finctionally-oriented terminology, each aspect of the function is accomplished by a
devige, subroutine, or program. Apparatus claims may oot only be incladed for the
devices described, but also method or process claims may be inciuded to address the
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fimctions the invention and each element performs. Neither the description nor the
terminology is intended to limit the scope of the claims which now be included.

Further, each of the various elements of the invention and claims may also be
achieved in a variety of mammers. This disclosure should be understood to encompass
each such variation, be it a variation of an embodiment of any apparatus embodiment, a
method or process embodiment, or cven merely a variation of any element of these.
Particularly, it should be understood that as the disclosure relates to clements of the
invention, the words for each clement may be expressed by equivalent apparatus terms or
method terms — even if only the function or result is the same. Such equivalent, broader,
or even more generic terms should be considered to be encompassed in the description of
cach element or action. Such terms can be substituted where desired to make explicit the
implicitly broad coverage to which this invention is entitled. As but one example, it
shounid be understood that all actions may be expressed as a means for taking that action
or as s element which causes that action. Similarly, each physical element disclosed
should be understood to encompass a disclosure of the action which that physical element
facilitates. Regarding this last aspect, as but one example, the disclosure of a "sorter"
should be understood to encompass disclosure of the act of "sorting” — whether explicitly
discussed or not — and, conversely, were there only disclosure of the act of "sorting",
such a disclosure should be understood to encompass disclosure of a "sorter” and even a
"means for gorting”. Such changes and alternative terms are to be understood to be
explicitly included in the description.

Additionally, the verious combinstions and permutations of all elements or
gpplicxtions can be created and presented. All can be done to optimize the design or
performence in & specific application.

Any acts of law, statutes, regulations, or rules mentioned in thia application for
patent: or patents, publications, or other references mentioned in this application for
patent are hereby incorporated by reference. Specifically, United States Provisional
Patent Application No. 60/253,787, filed November 29, 2000 and United Statcs
Provisional Patent Application No. 60/253,785, filed November 29, 2000, arc hersby
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incorporated by reference including any figures or attachments, and each of references in
the following table of references are hereby incorporated by reference.
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In addition, as to each term used it should be understood that unless its atilization
in this application is inconsistent with such interpretation, common dictionary definitions
should be understood as incorporated for each term and all definitions, alternative terms,
and synonyms such as contained in the Random House Webster's Unabridged Dicﬁonﬂy.
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second edition are hereby incorporated by reference. However, as to each of the above, to
the extent that such information or stajements incorporated by reference might be
considered inconsistent with the patenting of this/these invention(s) such statements are
expressly not to be considered as made by the applicant(s).

In addition, unless the context requires otherwise, it should be understood that the
term “comprise” or variations such as "c-omprises" or "comprising”, are intended to imply
the inclusion of a stated element or step or group of elements or steps but not the
exclusion of any other element or step or group of elements or steps. Such terms should
be interpreted in their most expansive form so as to afford the applicant the broadest
coverege legally permissible in countries such as Australia and the like.

Thus, the applicant(s) should be understood to have support to claim at least: i)
each of the staining, separation, isolation, insemination, or fertilization procedures as
herein disclosed and described, ii) the related methods disclosed and deseribed, iii)
similar, equivalent, and even implicit variations of each of these devices and methods, iv)
those alternative designs which accomplish each of the fimctions shown as are disclosed
and described, v) those alternative designs and methods which accomplish each of the
fimctions shown as are implicit to accomplish that which is disclosed and described, vi)
cach feature, component, and step shown as separate and independent inventions, vii) the
applications enhanced by the various systems or components disclosed, viif) the resulting
products produced by such systems or components, ix) methods end nf:pmluses
substantially as described hereinbefore and with reference to eny of the accompanying
examples, and x) the varions combinations and permutations of each of the elements
disclosed.

The claims set forth in this specification are hereby incorporsted by reference as
part of this description of the invention, and the applicant expressly reserves the right to
use all of or a portion of such incorporated content of such claims as additional
description to support any of or all of the claims or any element or component thereof,
and the applicant further expressly reserves the right to move any portion of or all of the
incorporated content of such cleims or any element or comrponent thereof from the
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description into the claims or vice-versa as necessary to define the subject matter for
which protection is sought by this application or by any subsequent continuation,
division, or continnation-in-part application thereof, or to obtain any benefit of, reduction
in fees pursuant to, or to comply with the patent laws, rules, or regulations of any country
or treaty, and such content incorporated by reference shall survive during the entire
pendency of this application including amy subsequent continuation, division, or
continuation-in-part application thereof or any reissue or extension thereon.
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VL CLAIMS
I claim:

1. A method of transporting oocytes, comprising the steps of :

collecting cocytes from a fernale mammal;

entraining oocytes in a fertilization medium;

transfrring oocytes in said fertilization medium into a straw;

sealm,g said straw containing said oocytes;
transferring at least one straw inside of an incubation element;

establishing incubation conditions within said incubation element;

sealing said incubation element;

transporting said oocytes fram said female mammal within said straw
inside of said incubation element.

F@™mp pogop

2. A method of transporting oocytes as described in claim 1, wherein said female
mamma] is selected from the group consisting of primates, humans, bovids, ovids,
equids, swine, and dolphins.

3. A method of trapsporting oocytes as described in claim 1, wherein said
fertilization medium comprises modified Tyrode's medium supplemented with 0.6
percent bovine serum albumin, 20pg heparin per milliliter of Tyrode's medinm,
and a concentration of 5 milli-molar caffeine,

4, A method of transporting oocytes as described in claim 1, wherein between about
10 and about 15 of said oocytes are contained within about 50 micro-liters of said
fertilization mediuwm.

5. A method of transporting cocytes as described in claim 1, wherein said straw has
heat sealable aperture clements.
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6. Amethodoftansporﬁngoocytesudescn‘bedinchims,v}hceinsaidmhas
a interior volume of about 0.25 milliliters.

7. A method of transporting cocytes a8 described in claim 1, wherein said incubation
element has sealable aperturo slements.

8. A method of transporting cocytes as described in claim 7, wherein said incubation
element comprises a glass tube.

9. A method of transporting oocytes as described in claim 1, wherein said incubation
conditions comprise an atmosphere of 5 percent carbon dioxide in air and a
temperature of 39 degrees Centigrade within said incubation element.

10. A method of transporting cocytes as described in claim 1, firther comprising the
step of transferrifig sperm cells to said Saw conteining said oocytes fn said
fertilization medium. _ -')

11. A method of trensporting oocytes as described in claim 10, wherein said step of \
transferring sperm cells to said straw containing said oocytes comprises
establishing a concentration of sperm cells in said fertilization mediuvm of about 1 I
million to about 2 million per milliliter of fertilization medium.

12. A method of transporting oocytes as described in claim 1, further compriging the
step of separating spermatozoa into emriched X-chromosome beering and Y-
chromosome populations.

a8 described in claim 12, further compriging the

13. A method of u'anspoxﬁ,\ng_?nu
step of mfmngpcpm@‘m to said straw containing oocytes.

14. A method of transporting oocytes as described in claim 13, wherein said step of
transferring seperated sperm cells to said straw containing oocytes comprises
establishing & concentration of said separated sperm cells in said fertilization
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15.

16.

17.

18.

19.

20.

medium of about 1 million to about 2 million per milliliter of fertilization
medium.

A method of transporting oocytes as described in claims 10, 11, 12, 13, or 14
further comprising the step of trapsfexring said straw containing said oocytes in
seid concentration of said sperm cells to said incubarion element.

A method of transporting oocytes as described in claim 15, further comprising the
step of establishing fertilization conditions within said incubation element,

A method of transporting’ cocytes as described in claim 16, wherein said step of
establishing fertilization conditions within said incubation element cornprises an
atmosphere of 5 percent carbon dioxide in air at a temperature between gbout 37
degrees Centigrade and about 41 degrees Centigrade for a duration of about 18
hours to about 20 hours.

A method of transporting oocytes s described in claim 16, further comprising the
step of transporting said oocytes in said fertilization conditions.

A method of transporting oocytes as described in claim 18, further comprising the
step of fertilizing at least some of said oocytes during transport,

A method of fertilizing oocytes, comprising the steps oft

'R collecting sperm cells from a male mammal;

b. transferring said sperm cells to a siraw containing a plurality of cocytes in
fertilization medium, wherein said cocytes are from a female memmal of
the ssme species as said male mammal;

c. sealing said straw containing said sperm celis and said oocytes;
transferring said straw containing said sperm cells and said oocytes to the
inside of an incubation element;

e. establishing incubation conditions within said incubation element;

£ sealing said incubetion element; and

32




WO 9243486 PCT/USO1/45237

21.

23.

24.

25.

26.

27.

B fertilizing at least one oocyte in said straw.

A method of transporting oocytes as described in claim 20, wherein said female
mammal is selected from the group consisting of primates, humans, bovids, ovids,
equids, swine, and dolphins.

A method of transporting oocytes as descnbed in claim 20, wherein said
fertilization medium comprises modified Tyrode's medium supplemented with 0.6
percent bovine serum albumin, 20ug heparin per milliliter of Tyrode's medium,
and a concentration of 5 milli-molar caffeine.

A method of transporting oocytes as described in clairn 20, wherein between
about 10 and about 15 of said oocytes are contained within about 50 micro-liters
of said fertilization medium.

A method of transporting oocytes as described in ciaim 20, wherein sid straw has
heat sealable aperture clements.

A method of transporting cocytes as described in claim 24, wherein said straw has .

a interior volume of about 0.25 milliliters.

A method of tramsporting oocytes a5 described in claim 20, wherein said
incubation element has sealable aperture elements.

A method of transporting oocytes as described in claim 26, wherein said
incubation element comprises a glass tube.

A method of transporting oocytes as described in claim 20, wherein said

incubation conditions comprise an atmosphere of 5 percent carbon dioxide in air
and a temperaturs of 39 degrees Centigrade within said incubation element.

33

Z+



W 0243486 PCT/USH1/45237

29‘

30.

3L

32.

33.

34.

35.

36.

A method of transporting oocytes as described in claim 20, further comprising the
step of transfering said sperm cells to said straw containing said oocytes in said
fertilization medium. )

A method of transporting oocytes as described in claim 29, wherein said step of
transferring sperm cells to said straw contsining said oocytes comprises
establishing a concentration of sperm cells in said fertilization medium of about 1
million to about 2 million per milliliter of fertilization medium.

A method of transporting oocytes as described in claim 21, further comprising the
step of separating said sperm cells into enriched X-chromosome bearing and Y-
chromosome populations.

A method of transporting oocytes as described in claim 31, further comprising the
step of transferring separated spenm cells to said straw containing oocytes.

A method of transporting cocytes as described in claim 32, wherein said step of
transferring separated spexm cells to said straw containing oocytes comprises
establishing a concentration of ssid separated sperm cells in said fertilization
medium of about 1 million to shout 2 million per milliliter of fertilization
medium.

A method of trensporting oocytes as described in claims 29, 30, 31, 32, or 33
further comprising the step of transferring said straw containing said cocytes in
said concentration of said sperm cells to said incubation element.

A method of transporting oocytes as described in claim 34, further comprising the
step of establishing fertilization conditions within said incubation element.

A method of transporting oocytes as described in claim 35, wherein said step of
establishing fertilization conditions within said incubation element comprises an

atmosphere of 5 percent carbon dioxide in air at a temperature between about 37
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37.

38.

39,

41.

42,

43,

degrees Centigrade and about 41 degrees Centigrade for a duration of about 18
hours to about 20 hours.

A method of transporting oocytes 2s described in claim 35, firther comprising the
step of transporting said cocytes in said fertilization conditions.

-AmethodoftmsporﬁngoocymnsdescﬁbedindﬁmSﬁﬂmhawmpﬁsingthe

step of fertilizing at least some of said oocytes during transport.

A method of transporting oocytes as described in claim 37, further comprising the
step of removing fertilized oocytes from said straw.

A method of transporting oocytes as described in claim 37, further comprising the
step of implanting said fertilized oocytes into a female mammal.

A method of transporting oocytes as described in claim 37, wherein said step of
implanting said fertilized oocytes into a female mammal comprises implanting
said fertilized oocytes into the same species of said female mammal as said male
mammal.

A method of trensporting cocytes as described in claim 37, wherein said step of
implanting said fertilized oocytes into female mamma] comprises implanting
fertilized oocytes into a different species of said female mammal then said male
mammal.

A mammal having predetermined sex produced according to clsims 35, 37, 38, 39,
40,41, 0r42. '

A portable incubation system, comprising:

a. a straw configured to contain fertilization medium into which a plurality of
oocytes from a female mammal and sperm cells from a male mammal are
transferred;

5
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45.

47,

48,

49,

b.  an incubator clement configured to encapsulate said straw containing
fertilization medium into said oocytes from said female and said sperm
cells from said male mammal have been transferred; and

c. an incubation environment maintsined within said incubator clement,

comprising:

i an incubation atmosphere of about 5 per cent carbon dioxide in air;
and

ii. a temperature between about 37 degrees Centigrade and about 41
degrees Centigrade.

A portable incubation system as described in claim 44, wherein said mammal is
selected from the group consisting of primates, humens, bovids, ovids, equids,
swine, and dolphins.

A portable incubation system as described in claim 44, wherein said fertilization
medium comprises Tyrode's medium supplemented with .6 percent bovine serum
albumin, 20 pg heparin per milliliter of fertilization medium, and a concentration
of 5 millimolar caffeine.

A portable incubation system as described in claim 44, wherein said plurality of
oocytes from a female mammal comprises about 10 cocytes to about 15 oocytes
per 50 microliters of fertilization medium.

A portable mcubation system as described in claim 44, wherein said sperm cells
from said male mammal have a concentration of about 1 million to about 2million
per milliliter of said fertilization medium,

A portable incubation system as described in claim 44, wherein said sperm cells

comprise sperm cells separated on the basis of bearing an X-chromosome or
bearing a Y-chromosome.
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50.

5.

52

53.

54,

33,

56.

A portable incubstion system as described in claim 44, wherein said incubstion
clement comprises glass tube.

A portable incubation system as described in claim 44, wherein said incubation
environment is maintnined between about 18 hours and ahout 20 hours.

A portable incubation system as described in claim 44, further comprising a
transportation clement to move said portable incubation system the distance
between two locations.

A portable incubation system as described in claim 52, wherein fertilization of
said oocytes from a female with said sperm cells from said male msmmal within
said fertilization medium contained by said straw occurs during transport of said
portable incubator system.

A portable incubation system as described in claim 53, wherein said two locations
comprise a sperm cell separation facility having a first location and a female
mammal into which fartilized oocytes are implanted having a second location.

A portable incubation systern as described in claim 44, wherein said a straw
configured to contain fertilization medium into which a plurality of cocytes from &
female mammal and sperm cells from a male mammal are transferred has a
volume of 0.25 milliliters.

A method of in vitro fertilization of oocytes, comprising the steps of :

a collecting oocytes from a female mammal;

b. entraining a plurality of oocytes in a fertilization medium containing both
cssential and pon-essential amino acids:

c. inseminating s&id cocytes with sperm cells collected from a male mammal
of the same species as gaid female mammal;

d establishing inseminated oocytes in incnbation conditions within an
incubation element; and
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57.

38,

39.

61.

e fertilizing at least one of said oocytes.

A method of in vitro fertilization of aocytes as described in claim 56, wherein said
fertilization medium is selected from the group consisting of chemically defined
medium, SOF, or TALP supplemented with Eagles Medium.

A method of in vitro fertilization of oocytes as described in claim 56, wherein said
female mammal is selected from the group consisting of primates, humans,
bovids, ovids, equids, swine, and dolphins.

A method of in vitro fertilization of oocytes as described in claim 56, wherein said
non-essential amino acids have a concentration in said fertilization medium are
futher supplemented with essential amino acids.

A method of in vitro fertilization of oocytes as described in claim 56, entraining a
plurality of cocytes in a fertilization medium containing both essentiel and non-
essential amino acids comprises entraining about 10 oocytes to about 15 oocytes
in about 50 microliters of fertilization medium.

A method of in vitro fertilization of cocytes as described in claim 56, wherein said
step of establishing oocytes in incubation conditions within ssid incubation
element comprises an atmosphere of 5 percent carbon dioxide i air at 2
temperature between shout 37 degrees Centigrade and sbout 41 degrees
Centigrade for a duration of about 18 hours to about 20 hours.

A method of in vitro fertilization of ococytes as described in cleim 56, wherein said
step of inseminating said cocytes with sperm cells collected from a male mammat
of the same species as said female mammal comprises establishing =
concentration of said separated sperm cells in said fertilization medium of about 1
million to ebout 2 million per milliliter of fertilization medium. !
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63. A method of in vitro fertilization of oocytes as described in claim 56, wherein said
sperm cells are separated on the basis of bearing an X-chromosome or bearing a
Y-chromosome.
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the temperamirs and CO2 levels are stpulated is not required in bo used in the methods of Groups I, IT ar V where the methods of
elaims 1, 20 ar 56 do not stipulsts sny ternparatre or gas concaniration.

Form PCT/I5A/210 {second aheet) (July 1998)
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Zxpress “ai.

PCT

J. ELOLZ300476US

lint=manomi Aoplicanon No.
REQUEST
Imerzanonaj Filing Dare
The undernigned requests chas the preseat
ineeynational ag::mn be orocessed . ]
according to the Caoperaton Treaty. Name of reesiving Office apd “PCYT [nemational Agplicarion™
# (l!ﬁmm XY-IVF-PCT
Bax Ne. | TITLE OF INVENTION

System For In-vitro Fertilization With Spermatozoa
X-Chromosome And Y-Chromosome Bearing Pooulations

Separated Into

1108 North Lemay Avenue
Fort Collins, Colorado 80524
United States of America

Box Na. O APPLICANT This person is also inventor

Name and address: /Fasuly e foifowed by e lkgi_; ‘afficzal dengranon. | Telephone Na.

Tt e ot e et ey ooy s s | (370) 4933113
XY, INC. f970)' 493-3114

Teleprinter No.

Applicant’s registration No. with the Office

COLORADO STATE UNIVERSITY through its agent
Colorado State University Research Foumdation
601 South Howes, Room 410

Fort Collins, Colorado 80522

United States of America

[ Seace 7that &s, counoryy of uumnl-ny-. us Staee rhat is. counrv; of residence: us
This person licant all desipraced all designased Uned indicased i
fw&gpurp::gf- Je= (] e s [artmdime [ St
Box No.I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
Name and addresn: Family miwe, wntlty, full agficen designonon, . .
The ankres st il postal nu--umin-? m"'" e bl This person ix:
Bax iy tha applicans’s Stus (thas lz. connry) of 'no q" m licant only

D spplicant and inventor
D hmﬂcﬁgﬁhm

Applicant’y regisorarion No. with the Office

Stare (har is, counsy) of pasionality: State (thar is, coxmory) of residence:
15 Us
Thia persem i licant jiguared
| for die purpuses o8 O&ae X e s [ ] [ o it

EI Further applicants and/or {further) inventors are indicated on a continuation cheet

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person

ofmmwuyumu:nupm’h::mu".\ orites ax E agent Dupmun“'m"ﬁve
Name and addresr (Fi name z’\-mhahﬁqﬂﬂm Telephane Na.
e ot e Inclus pasal ende nd v (970) 226-3100
MILES, Craig R. Facsimile No.
Santangelo Law Offices, p.C. (970) 224-3175
125 South Howes, Third Floor Teleprines No,
Fort Collins, Colorado 80521
United States of America vt regiseaton No, widh the Offiee
45,954

D space above is used instend o indicate a special address

Address (or correspondence: Mark this chegk-box where no wl:.i:f“ or common mpml:‘l’live fs/has been appointed and the
comespondeace seat.

Form PCT.RO/101 (first sheet) (March 2001; reprine Ady 2001)

See Notes to the request jorm
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SheetNo. ... 2...

Contcaation of Box Ne. [II  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If nons of the following sub-hoxes is used, this sheet should not be included in the request.

Nome and address: ¢Fawtlv nome foliowed be e irwnl enary, full ofieiol detignoon,
m-ﬂwl—mﬁﬂpﬂaﬁdm;mm r:;mfmguu-dhu
Bax o theoppiicon's Stose (that o, country) of residence Jfna Store o resdence is sxdicrised below. )

SEIDEL, George E.

Thia person is:
D applicant only
E applicant and in\'m;ur

.
The uddrazy mwmwMJ country of the ackiress indicared!
hnmﬂuammnmm&-F_hfiwmmhm

clfo XY, Inc
o (1T, ly 1if this check-box
1108 North Lemay Avenue [ Fmeet @ g'mm beiow.}
Fort Callins, Colorado 80524 m— -
["Stace dvar s, counryy of nationality: Stae (that . covenryy of residence:
Us Us
D (s [(iGemismee, [Mysey [ imse
e o et iy, | T prne
Boox iy the applices:'s Siore (that is, country) of rexidence if mo Siaa of i i inclicated below } D applicant only
SUH, Tae Kwang [3] appiicant and inventor
clo XY, Inc. inventor anly ({f thly check-bax
1108 North Lemay Avenue Lt maried, do not jill in below.)
Fort Collins, Colorado 80524 e ——
) I No. with the Offic
United States of America ApplicnCamglsTion . "
Stat (hat Ix, country) of nationality: State {dhot is, country) of residence:
KR - | US
e e [atenires, Xrtmey [ ionceara
Name ond address: {Fomtiy s foifowed by given nons; for o lagal entlty, fill afficial desigrestion, | This person is:
B s gty hﬂﬁ%ﬁﬁ?ﬁhﬁi—mamwhﬁ [ sppticsnt onty
LU, Kehaun [X] sppticant and inventor
c/o XY, Inc. inventor only (If this chech-box
1108 North Lemay Avenue tr marked, do not /ill in below.)
Fort Collins, Colorado 80524 Applicant's egistration No, with the Office
United States of America
?un{d-m. country) of nationality: State (that Ir, counpy) of residence;
UK UK
Brippuposant T [JRE™ afesdyos MFiEsie [ kinmdoei
Name and address: (Famtlyname frlowed by a logol entity, Al officiud designarion. | This person is:

[ spplicant only
[] sppticant and inventor
D inventor only /If this check-box

is mcribed, db noi fill in below.)
Applicant’s registration No. with the Office

Seate fthar Is, cormtry) of nationality:

State (ther ir, counnry) of residence:

This person is applicant all designared all designated Smues exeept
huf,.mu;’gn Ds“ DiheUmdSuuofAnun D

the United Staes

the Stxtes indicated in
of America only D e Supplemenal Bax

[] Further applicants andior (further) inventors are indicazed an another continuation sheet

Form PCT/RO/101 (continuation sheer) (March 2001; reprint January 2002)

Sue Nows io the request form
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SheetNo. ...J...
Boex No. V DESIGNATION OF STATES Mark chy appiicaiNe checi-baxes below: ax leart one must be marked,

The following desigranons are hereby made under Rule 4. Wak

Regjonal Patent

[ AP ARIPO Patenr: GH Ghana. GM Gambia. KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan,
SL Sierra Leone, SZ Swaziland, TZ. Uniwed Repoblic of Tanzania, UG Ugsnda, ZW Zimbabwe. and any other State which is
aConmacting Stse of the Harare Promcol and of'the PCT

( b % EA Eurasian Patent: AM Arnmnenia, AZ Azeriaijan, BY Belarus, KG Kyrgymsman, K7 Kazakhstan, MID Republic of Moidova,

RU Russian Federarion, TJ Tajikismn, TV Turionenistan, mnd any gther Stats which is 3 Contracung Staze of the Eurasian

Panent Convenrion ond of the PCT

(RXS] EP Europesn Patent: AT Ausmia, BE Beigmm, CH & LI Switzeriand and Liechtenstein, CY Cyprus. DE Germany,
DK Denmurk, ES Spain, FI Fizland, FR France, GB United Kingdom, GR Greece, IE [reland, [T [mly, LU Luxembourg,
MC Manaco, NI Netherlands, PT Pormugal. SE Sweden, TR Turkey, and any other State whick is a Coneracting State of
the European Patent Convention and of the PCT

(31 OA OAPI Patent: BF Burkina Fasa, BJ Benin, CF Central African Republic, CG Congo, CT Cine d"tveire, CV Cameroon,
GA Gabon, GN Guines, GW Guines-Bissau, ML Mali, VIR Mauritanin, NE Niger, SN Senegal, TD Chad, TG Togo. and any
other State which is a member Stare 0fOAP[ and a Contracting State ofthe PCT (f osher kind of protection or treatmunt dexired,

Specify on domet HRB) .. ..o i ieen e eie et aaa st asaaarea et e aaen
National Patent {if otker Xind of procecsion or treament desired, specifyy on dotted Rney:
[ AE United Arab Emiratey X GHGhEm........ccuennu.. {4J8 MXMexieo ...
¥ AG Antigna and Barbuda & GM Gambia MZ Mozambique
AL Afbanis.....c.couevvnnnennnnnes X BRCroaria .....ccvceeneaannun, (& NO Norway
M AMAMENIS. .o ovviineiiiaeeenens Bl HU Hungary ....coevvevnvennnnns NZ NewZealand ................
(8 AT Austria ad Ubility.Mxiel... ] ™ [ndonesia (@ PL Poland...........oeeonnnnn.
(P AU Australia.......covvevrnennnas 1.+ T [ PT Portugal ....ooevinennnnnnns
@ AZ Arerbaijan B IN India....ccovvevneninrennnnn @ RO Romania
(3 PA Bosnia and Hervegovina . .. ...... @ 15 Iceland (2] RU Russian Federation ............
(X} BB Barbados B JP Japan.....ccoeviviinannirann trrmmtessteaaiciaaieaans
[} BG Bulgarit.....ocovvennnnnarens B KEKaya.....oooovninmnnnnvnnns @ SD Sudan
[ BRBAEl....ccovvvrennannerannse A KCKygyomn......cocvevinnees [¥] SE Sweden
(B BY Belamus......cooverencncncnnes [ KP Democratic People's Republic [§] SG Singapore
Kl BZ Belize......ccvovevmiinianene L 7 (& ST Slovenia............c.cuuees
Xl CA Canada @ KR Republic of Korea.............. Kl SK Siovakia & UtiLity Model, |
[X] CH & LI Switzerland and Liechreamein ] KZ Kxmkhsnn.................. X SL SiermLeome.................
Bl CN Chinh..cvvveeeenencnancas [ LC SaimLucia & TJ Tajikistm........... ceeenves
[§] CO Colombia [¥ LK SriLonia K} T™ Turkmenisean :...............
B CR ComaRica...cvnvvceercacnans LR Liberia Kl TR Takey..oovveerrennearsanes
B CUCMmE..coeeieiniaaiennan, LS Lasotho...oceevenennnnnnn... & TT Trinidsd and Tobago ..........
m:.zcmmu&lluhtym LT Litwania = eeneennenens erererenanes
&) DE Germany lEiLity Model. .. O LU Luxemboury K] TZ United Republic of Tanzania
Xl DK Denmark . &l.h::.h.tymdel . [0 LV Lavia B VA UKSRE covvvivnniainreens
X DM Domisies MA MO0 . .eeeeeveinean e BluGUpnda ......ocvvnnnnnnnnn.
Enz AIBEfill . .oviiiinrinrinnees ¥ MD Republic of Moldova ... .... (1)K US United States of America . . ....
EC Ecuador e e dededveseaanes Ceererrreanes eeteeanreesanrrrieerian
[0 EE Eswoin, 200 Utility Mdel 1o vigadagusenr.................. §] UZ Ubekisan. ................
BIES Spain ..... c..innecossageqss [ MXThe formar Yugoslav Republicof [{] VN VieNam..................
® A1 Fintand, S0 UEL 13ty Model Macedonia ....ueninnnnnnnn. & YU Yogoslavia .................
{E] GB United Kingdom EI MN Mongolia B ZA Socth Afiea . .....coooauee
& GD Grenada MWMahwi........... Creveranes B ZWZimbabwe..........ooueens
(Xl GE Geofgi .. ooveverrccnncaanans

Check-boxes below reserved for desi Snu‘duchhwbmnepty to the PCT after ismance of thiy sheer
o r\lll!'-ﬁﬂblﬁ sr-ates'&cn toria]l Guinea 0/

Pru:nlonary Designadon Statement: [n addmen o the dﬂlpamu made abave, the :pph:am also makes under Rule 4.9(b) all
other designations which would be permitted under the PCT except any designation(s) indicared in the Supplemental Bax as being
excluded fram the scope of this ymatement. The applicant dectares that thase additional designations are subject to confirmadon and that
any designation which is not confirmed before the expiration of |5 months from the priority date is to be regarded ay withdrawn by the
applicant at the expimtion of that time limit. (Conftrmadon lacluding fees) mustreach the receiving Office within the | S-month rime limic )

Form PCT/ROY101 (second sheer) (July 2001) . See Notes 1o the request form




Sopplemencai Bex If the Suopismenral Bax t1 not uswd. this sheet shouid noc ba included in tha request

I lf.imanvofthe Boxes, except Boxes Nas. 1TH1) i tvi jor wiich
uwmmum ﬁlwum
:Wnﬂﬂum npucicase. wrs ”

f1) If mere than twe persons are 1o ba indicased ux appllcants
and/gr invansers and no “contimetion sheet ” iy avenlable: (n
tuch care, write 'Canll;:llbﬂfk: No, (Il ” and indicare for
swch addiiona! person the same information ax reqpared
mr.\b.m Thmvwdﬁcg?d'zu‘;_mﬁﬂu}ﬁl::u
s Stane (tharis, ) of residence if no Siare

o wlhv" hwm

) thﬁﬂwhwqrﬁtm#’hhﬂl the
indication “the Stzixt indicated In the Supplemental Bax™ is
checked: in such case, write “Contimsarion of Box No. I~ ar
“Continuation of Bax No. /I~ or " Conrimusion of Bazes No. II
ond Na. U™ (as the case may bu), indicare cthe name of tha

involved cnd, nexe i (amek) such nawe, She Stane(x)
and/or, where irable, ARIPQ, Ewrasian, Euwopean or
OAP{ pasent) for the purposex of which the named person is

{ill} if in Bax No, Il or in any of the Tub-boxes of Box No. lll. tha

mh ':l' d:gmld Smﬂ “ﬁrn::“mﬁ:fﬂ:
or
UIIHSL 'America; Insuch case, wrics "Conamuation of
Bax No. II" ar “Consinuarion of Box No. [l or “Condruation
Jhmhlladhfll'(mmunwbﬂ indicate the
aamg of the Dnventor(s) and, mext 1o fesch) such name,
z:w rO:IP! Mﬂl purporex q’fﬁd the
or

named person Is inventor:

() mﬂnbhwﬂﬂﬂkﬂdhhh”m“

B o 1 and mmmﬁ.mwc“"ﬁ.““" 4
same

d’uﬁn-ﬂ-lurqwd.nla Yo, [V ope

M~ in Bax No. ¥, the name aly.hn(wwnlr
g qf’f AP unllpmld
ﬂl vﬂ!mﬂuc\hyhmd’dnwmd
llmmd an indicarion “continuadion ™ or
" é haﬂmqu‘
Box Na. V™ and the nams of sach Stats involved for OAPI).
e L IR
parex title or parent gront
application;

() i in Box No. V], there are more than five earlier
whare bddnlli. In such case, write
of Bax No. V1" and indicare for woch oddifional ¢arfler
m&u the same fyps of informarion ay required

2 regord 1o the
El::ldll l;:\;o. mwﬂ:‘"urmm

huh)ﬁvmhwtdhm in such case, write

axchufed from precoutionary derignation
mosewment” nﬂﬁhﬂﬁtmrﬂuﬂ-weﬂcd’m
Sney 5o exciuded

CONTINUATION OF BOX VI:

This application claims pr:.on-.v of US patent application no. 60/253,785,
filed on 29 November 2000 (29.11.00) and priority of US patent appl:.catmn
no. 60/253, 737, filed on 29 “November 2000 (29.11.00).

Form PCT/RO/ 101 (supplemental sheet) (March 200L; reprics hdy 2001) Sew Notes to the request form
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Bex No. VI PRIORITY CLAIM

The prony of the following earlier applicanont s) is hereby claimea:

Filing dams Number Where earlier application is:

of exrlier appliconon of eaylier application - —
national application: | regional application-* | internanonal application:
fdpomonthiyosr) counzy regional Office receiving Office

em (1} (29,11.00)
29.November 2000|  60/253,785 us

iem (2) (29,11.00)
29 November 2000|  60/253,787 us

itemn (3)

item (4)

izem (9)

[X] Further pricrity claims are indicated in the Supplemental Box.

The receiving Office in requested to prepare and oransmit w the Inremarional Boreaw a cerntified copy of the earlier application(s) fonly
{f the wariier applicasion wes filad with the Office which for the purpases of this internarional applicasion is the recuiving Office; ideatified
above as:

X atems [Jiwm [0 em@ [ iem@® [J tem@ [ aem(® I:Ig"l:i:;‘mm

* Where che earfier application is an ARIPO country party o the Paris Convension for the Protec:
indusriad Property or ame Member o the Wﬂ:ﬂhﬁmmﬂdﬂilﬂﬂmjﬁf

Bax No. VII INTERNATIONAL SEARCHING AUTHORITY

Choies of International Searching Auth (S4A) Internasional Searching Authoritias mpn-l che
mn:muh.m Mﬂnhmhwﬁ be wiad): - 1o carry out

Requsst to ass resnlts of earlier ssarch; reference to that saarch {if an exriler search Aoy been curried ouwr by or requested from the
Internarionol Searching Aushorizy):
Date (dawimondhyear) Number Country for regional Office)

Box No. VI DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (1) to (v) {mark the appitenbls Number of
chech-bares beiow and indicate in the right column tee nunber of each ppe of declarasion): deciararions
[] BoxNo.vm (D Declaration as o the idemrity of the invenor

[J Box Ne. VII (ii) Declaration as to the applicant’s entitlement, as at the internarional filing
daze, w spply for and be granted a patent

[:] Box No. VIII (iii) Decluration as to the applicant’s entiflemen, as at the intemnarienal filing
date, ™ claim the priority of the earlier application

[X] BoxNe. VI (v Declaration of inventorship (only for the purposes of the designation of the
Unired Stares of America) i |

[J BoxNo. VIl (v) Declaration as t non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) (March 2001; repriva July 2001) See Notes o the request form
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dex Ne. YTl (i1 DECTARATION: INVENTORSHIP l'drﬁb-_d‘lh—.-lih Usited Stz of Ammencu

A SACAranON must CONrOrm & tas tailowarng Stancaraioen \eorcing provssd for m Seczan 114: v Notet 1o Sazay Nas. 7T, TU (1) i tvs
o e unl ine sowetric oter 7 dax Mo VTIT v [[riug Sox 13 restwees, ey seare s ot be uecnissa in the resest

Deciarzoon of Invertersidp | Rulas .17yt apa 315 tfa)iv)
for the purposss of the desapunass of the Ummnd Staoes of Amerses:

[ hercivy ceiare that | beticve | am the onmnal, Josx 2o sole (i only one mvenmy 13 lised below or joist (if more than ane irvestor
is Lisveq Selow) iovemtmr of the suopect snamer which is ciaceed and for which 2 pateng is sougnt.

This degiarxtion, iy direeted 'p the iopramonal appiicnem of wiich i fomws 2 part fif Miny declaranon with zpplication).

This declartion is direcesd % insermarional appiicorion No. 2CT7 US01/45237 . (if fernishing declararion pursmat
2 Rals Z6ier).
[ bereby declare that oy etidencs. mailing address, and ciritenship ae 35 sEated next o my tone.

lhw-mmmnmumnnm-fuwmw-mum
arsid spplicytion. ( have ideatified in the ceques of sud applicarion, in compilssce with PCT Rale 4. 10, 2oy claim o foreiga priority,
and | have idenrified below. umder Be heading “Mor Applications.” Yy applicarian somber. cooary or Member of the World Trade
Orgnniveion, day, month and vear of filing, any applicartion for a patenter mvenmy’s cerafican Aled In a comniry other than the Ungred
Suunmnmn.um;my?crmnﬂmlmhpquhmmmuhUund&nn:ofe\mu.
mving 3 ¢ ﬂqmmuafhmlmnmmr

Prine Applicarien/S, 60/253, 783, US 60/253,78 Ppoch Filed 29 November 2000

[ hereby ackmowledge e duty o diselose ipformadion dut is ewn Y ms 0 Yo amierial o patentability a8 degined by
37 C.FR. § 146, including for contimuanon-in-part applications, maserisd mfvemarion which beexme availahle berovesn the Aling dare
aof ke priar applicasion and e PCT inreraaconal Sling dawe of the comtimarion-in-part application.

[ herebry declare thar all sments made herein of my own kaowledge are oue and char all ssarernents made on infiymaation and befief
are believed w be Joe and ducher thar these statements were made wnh the imowledge thaz willful false sarmests and he like so
made 2re sutishable by e or imprisoament, or bath, under Section 1001 of Tide 13 of the Unired Starest Code mod that such willAn
talse starernents may jeopardize the valldicy of the applicarion or any pases issued thereon.

(ﬂlr and cicher US nm. :f:ppln:ble. or enl.lllry)
3101 Arrowhead Road

Mailng Addrems: L T st e e s e e aa e ee e saarsaeuuraraas e e s et e s na ey

................. o Colorado 80335 USA .
Cletzmnatiy: . United States Qf ..... ica ... W ....................
Invearsy’s Signature: Da:. ~HOYERNOr T 0. 2001, .
(if nor conzaimed in = (af signature which is a0t conmined in the tequest, or of the

request,
added under Rule 26rer after the Aling of the intermasional  declararionthat is comec=d or added under Rule 26oer after the
appiicazjon. The sipnature must be thaz of e inventor. notthatol  Sling of the international applicarion)
the 21gent)

(al.y and eicher US ymez, if :pplluble. or country)

Mailing Address; . 2044 Glenmoor. Dxive......... et triiereereeeeseeartreserntirraasranan
JFor- Callins, .Calovade. A052L .USA. ... ... ..ccoiiiiiiiriinnnnnnennnns

Citizenship: . .50 th Korea A
11 11 Sl B e RELERLEERY BV LR T TR R h"“ 5 ...................

i (of signanare which is aot conRined in the request, or of e
added wnder Rule 26cer after the filing of the international  declaracion thar is sorr=eed or added under Rule 26727 after tha
applicacan. The sigraruce -t be tharof e inventor, nechazof  fling of the int=rmadonal applicasion)
the agent)

This declararion is sontinued on the Jollowing she=t, “Contnuarion of Sax No. VTII (iv)".

Farmn PCT.ROV101 (declaration shest (iv)) t March 2001: raonr fuly 2000 Sea Notes 10 the request form
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Costmusien of e o VO  w(v) DECLARATION .

lﬂlm Naa, VET ) s ool in flrmmhall the wfirmanan, scinging w1t casrwiere savediam P ———
- Py =T m-'_zhn = {Ta— e— Fo——

::q-_-—_--—-m Juﬁ.—-*-: 'u'h_-m-u

g e AR COEREREN 5018 St by vl e age Sni slatitreiion. e ax muw wpwul, chis St

shgtagl mpy hun dnsrioadenl i she repuss,

Hamn: I’ﬂlﬂi‘m .
T et m‘. Camivridge (T4 %I -
Umitad Kisgdom

: Kingdom
Cirizenship: (nited Kingdom (7\—\ .

Inventor's Sigoature:
Date: Nevember 2003

ety U, 002

Form PCUROVI0] (contbmmion shast for doalarsion) (Masch 2001; sprist iy 2001) Soa Notar 1 the roquert form



SheestNo. ... .2,
Box Nea. [X CHECK LIST: LANGUAGE OF FILING
This internamonal [ tmins; This inremanonal applican mr'olln-n Number
@ o Sllows nuplm;n contuins mll g :‘# on 13 unnlpmul by n; mber
shesrs in pprml':rn.h all night colimn the monber of eack itew:
request fincluding I. K] ‘eecalculsnon shest : |
dshllum:lr.ull : 3 2. K1 crigmal ssparar power of anomey {2) and Power ) 4
e B [ p
claima : 10 4. 0 copy of geacral power of auamey: reference number,
; - famy . i erier e st s e a s :
drawi . 3 5. [0 sarement exphining lack of signanwre :
Sub-tosel umber of sb .52 601 mm:)dmnﬂdmnumvtn
Sequene lising part of 7.(] translation of iateracional applicarion into
hv‘ Hhm ---------------------------------------
or ot 8. sepamle indicatinng concerning deposited microorganism
MW” l m—— = or other biological material :
9. sequence lining in compurer readable form (indicare also type
Tonl number of shees  : 52 = :ndnmnb:::.ﬂmm(hhn CD-ROM. CD-R orother ))
(b) sequence listing part of description filed in (i} O3 copy submined for the purpases of international search
camputer readabls form under Rule | Jrer anly (and not as part of the
@O ouly soltaxt) (i) OO (mll_vm;::lh-hrmm (B)(1i) i marked in left :
(i) £ in addition t being filed in . o
focrn (umder Section 801 (aK0), oo e i a1 o
R;Mdngrnfamfdidﬁ:. Rule [er '
or ather) on which i) O nmﬁmm:mmumhidu&q
sequence: ligting pare is conmined faddinions) ik
i e el e b 0 e o gl ik e st g
...................... 10. [f] other fspucify: Imnl.etr,ero:hmtnl th:.hrg
Figers of the drawlags which ., | Language of Miag of the
should accompany the abstrace 1g. internaricaal application: Engl:l.sh
Box No.X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next b axch signacy, indicowe the name of the persun signing and tee coparily in wiich the persom sigre fif sach cxpacity Is aox olvisecs fom recding the reqass),

“y

I. Dut of actaal receipt of the
Doz of aceonl reveipt of the purpored

ived papers
::‘pz:wd mu-nm::::l application:

3. Cmuddmnfa:nnlmnptdmhhnrbu
completing

of the

4. Darm of imely recef
Article I(Z

comections under

5. International Searching Authority
(if twn or more are competenty:  ISA /

Trangmitml of search delayed
undl search fee is pudw

‘0O

Daze of receipt of the record copy
by the [nternational Bureau:

For inernational Bureau use only
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
CRAIG R. MILES PCT
SANTANGELO LAW OFFICES, P.C.
125 SOUTH HOWES, THIRD FLOOR NOTIFICATION OF TRANSMITTAL OF
FORT COLLINS, COLORADO 80311 THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION
) (PCT Rule 44.1)
Applicant’s or agent's file reference
XY-IVF-PCT FOR FURTHER ACTION  Sce paragraylu | and 3 below
Tntermatoml npplication No. Internarional (ing dace
PCT/USQ1/45237 (dav/manck/venr) .
T 29 November 2001 (29.11.2001)
Applicant
XY. INC.

L The applicsat is hersby nificd thas the intermalione) search rport hae hesn astablished and i tramemitied horswith.
Filing of snednents sud statement vader Article 19
The spplicant is entitled, if ha e0 wishas, to amend the claimy of the intermetionl sppiicstion (sea Rule 46):
When? The time limit for filing sch amendments is nonmally two months from the data of transmital of the
interaational search repors.
Where? Direaly 1o the Insrnariorn] Buresu of WIPO, 34, chemin des Calombeues
1211 Geneva M), Switserland, Pecaimile No.: (41-22) M0.14.13

For more detailed ingtractioos, see te notes on the accompunying shea.

2. [} Tus applicass is hersby notified that o irarpational scarch repors will be emablished aad thet tha dectaration andsr
Articly 17(2){s) to that cffect |» transmited herewith,

3. [[] Witk rogerd to the protest ageiost paymens of (an) sdditional fas(s) uader Rule 40.2. the spplicant is sotified that:

D the protest together with tha decision therean has been transmitted ta the [memationl Buress together with the
applicant’s rwguest to Gward tha taxts of bath the proum sad the decision thereon to the desigraied Offices.

[[] o decision bas besa mads yet on the provess; the appilcamn will be ootified as scom as & decision is made.

4. Reminders

Shonly after 13 mumthy from the priovity dats, the intemational spplicmion wil] be published by the Intermalioos) Bursau. If the
sppircant wishes to svoid or postpans publication, & notice of withdmwal of tw Inarmtion! spplicstion, or of the priorily elsim, must
reach the Imernariooml Buresu a8 provided in Rules 90 W51 and 90 bir.J, reapectively, before the completion of the technical
prepartions for irternational publiestion.

Witkin 19 mouths from the priarity dale, bug only in mepect of soms designeted Offices. s demand for intermalioml prelimimry
examinmion pust be filed if the applicant wishss to postpene the ontry into the mjonal phase matll 30 months from the priorisy date
(in soms Offices even Inter): otherwise the spplicant must, within 30 months from the priority date, pavform the prescribed et for
aniry imo the nxtional phase before thoss desiganted Offices,

In respect of other desigruted Offices. the Gimw limit of 30 masths {or later) will spply even if 0o devnand is Gled within 19 manths.

Seo the Annax 10 Form PCT/IB/301 and. (or datalls about the spplicable (ime limits, Office by Offics, sew the PCT Applicant ' Gudds,
Volums [I. Natioml Chapters and the WIPO Internet sits.

Nmuﬂmnhqdlmul‘d: sA/Us W ;
Commissioner for Pstems
Box PCT Saxirs Sauxier '-/: z:
Weashington, D.C. 2023(

Pacgimile No. (703)303-32%0 Telephoos No. (703) 308-0196
Form PCT/ISATX0 (April 2002) {See nolex on accompanying shaet)




PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

CRAIG R. MILES PCT

SANTANGELO LAW OFFICES. P.C.
125 SOUTH HOWES, THIRD FLOOR
FORT COLLINS, COLORADO 30521

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT

OR THE DECLARATION
{PCT Rule 44.1)

Dals of Mailing f

wnmunyey 14 MAY 2002
Applicant's or agent's file reference
XY-IVF-PCT FOR FURTHER ACTION  See paragraphs 1 and 4 below
Inernaticral spplication No. [mermational (iling dare
PCT/USOV/45237 (daxy Amonth/year)

29 November 2001 (29.11.2001)

Applicaat
XY, INC.

kR

4,

“The spplicent is harchy notificd that the intarmtiona! scarch report hax boen established and I3 transmitted Beruwith.
Filing of smendmenty md statement under Artide 19:
The spplicws is emitled, ifhe 5o wizhes, W amend the elrims of the intermmtican] spplicaion (see Rule 46):
Whm? The time (imit for fling mxch smendments js normally twe months from the dme of tramemittal of the
imernmtional search report.
Whaw? Direatly to tw Inarstionsl Bareau of WIPQ, 34, chamnia des Colomberies
1211 Genava 20, Switsariand, Facuimile No.: (41-21) M40.14.39

For mgre detalled instroctions, soc the notes on te accompanying sheet.

D The spplicant in bereby notified that oo internationl scarch report will be established e that the declaration under
Agticle 17(Z)(x) to that effect is tnnemined herewith.

[0 with regord to the protest againet paymant of (an) ausfiional fee{s) undar Rule 0.2, the spplicant is notifiad that:
[ e process togeshar with the decision thareon hus bean transmitied 10 e nerational Bureau together with the
applicant's requent to farward the texis of both the protest and the decisian thereon to the designated Offices.

D no decinion has bosn made yet oo the protest; the spplicast will be natifiad 22 soon as a decision is made.

Reminders

Shotily after 18 months from dw priority dars, te imemmional spplication will be poblished by the Intermatlonal Buresu. 1f the
spplicam wishey 1o svaid or postpone publication, s notice of withdrawal of the Imernatioml application, or of the priority claim, mos
reach the Inernmional Buresy as provided in Rules 90 bis.l aod 50 &is.3, respectively, before the completion of the teshnical
preperatioos for international publication.

Within 19 months fom the priovity date, bul only in respect of some devipmted Offices. & demapd for internmulomal preliminary
examinstion mum be filed if the spplicams wishes 1o pospans the entry ino the natinml phase watll JO menths (rom the priority date
(in some Offices even luisr); atherwise the spplicas mus, within 10 monthe from the prioricy date. perform thy prescribed scts for
entry inta the netional phase before those devigrated Offices.

In respect, of gthar designated Offices, the timw [Imit of 30 menthy (or Ister) will spply even If no demand is filed within 19 monts.

Ses the Amnex to Form PCT/IB/301 and. far details shout the spplicable time limits, Offiee by Office, see the PCT Appifcant s Guide,
Volume 11, Natioval Chapters and the WIPO Internet sits.

Farm PCT/ISAT220 (April 2002)

Name and mailing addreas of the ISA/US

== ot i)

Washingion, D.C. 20231

Facaimile No. (W13)305-3230 Telephons No. (705 308-01946

{Sew nater on accompanying sheer)

Lr



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

jcare’s or agent's file ruference FURTHER ses Notificsion of Trmumine] of intrmational Sewnch Repant
mw-rﬂ " m:CTlON E:': PCT/BA0) m well as, where applicable, ii=m 3
Interpational application No, Intermational filing date (day/month/year) | (Earliest) Pricrity Date (day/month/year)
PCT/US01/45237 29 Novemnber 2001 (29.11.2001) 19 November 2000 (29.11.2000)
Applicant
XY. INC.

This intemational seurch repurt has been prepured by this laiernational Searching Auvthority and is transmitied o the
applicant according to Article 18. Amhbhgnzimdmmelnmwnm.

This international sewrch report consists of a total of sheety,
It i also accompanied by a copy of each prior art document ¢lted in this report.

1. Bash of the Repart
& With regerd o the bmpuage. the intermational search was carried cut on the basis of the jnternatiomnl mppllcation in the
langusge in which it wes filed. unless otherwise indlested under this item.

D the intemational search was carried out on the basis of 3 trandation of the intermational application furnished w this

Authoriry (Rule 23. I{b)).
b.  With regard to any nucleotide and/or amino acld sequence disclosed in the international application, the interpational
search was carried out on the bogis of the sequence listing:

contained in the imernadonal spplication in wrinen form.

filed together with the intermational application in computer readable form.

furnished subsequenty 1o this Authority in wrinen fomm.

furnished subsequently to this Authority in computer reatable form.

the statemnent that the subsequemly furnished written sequence listing does oot go beyond the disclosure in the
inlernarional npplication as fled has been furnished.

the sinrement that the information recorded in compurer readable form is idenrcal to the written sequence listing has
been furnished.

Certain clalms were found unsearchahle (Sew Box 1).

L) O OO0O00

3. DX unity of avention bs lecking (See Box I1).
4, Withregard (o the title,

the tex: is approved as submitied by the applicant. .
the 1ex¢ hns been established by this Authority © read as follows:

[l

5. With regard to the abstract.
X the text is spproved as submitted by the applicant.

the text has been established, according 10 Rule 38.2(b), by this Authoriry as it appears in Box [II. The applicant
may, within one month fram e date of muiling of this international search report. submit comments to this

X

Awthority
6. The figure of the drawings o be published with the abstract is Figure No.
N/
s supgested by the applicant, None of the flpures

becauge the applicant failed to suggest a figure.
because this ligure better characterizes the invention.

Form PCT/ISA/210 (first sheet) (July 1998)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US01/45237

Box [ Observations where certain claims were found unsearchable (Continuation of [tem I of frst sheet)

v [

2 []

s [

6.4(n).

This iczernalional repart bas nok been eswablished in respecc of cernin claims under Article 17{2)s) for the (ollowing reasons:

Claim Noa.:
because they relate w subject maser not reyuired to be scarched by this Authority, panely:

Claim Noa.:
because they reiate t parts of the inlernational application that do not comply with the prescribed requirernents 1o
such an extent thar no meaningfl intermalional search can be carried out, specifically:

Claisn Now,:
becauss they are dependent claims and are oot drafted in accordance with the seeond and third sentences of Rule

Box I Observations where unity of inventlon Is Iacking (Contimuation of Item 2 of first sheel)

Oaad

s. X

This International Searching Authority found multiple invendons in this invernational application, as follows:
Please See Contimaton Sheet

As 2] required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As 3]l searchable claims could be searched without effort justifying an addilomm] fee, this Authority did not invite
peyment of sy addldonal fee,

As only some of the required additional search [ees were timely paid by the applicant. this intemational search
Tepart covers only those clalms for which fees were paid, specifically claims Nos.:

No required addiiiogal seareh fees were timely paid by the applicen:. Consequently, this international search report
is reswicted to the invention first mentioned in the claimy; it is cavered by clainms Nos.: 119

Remark on Protest D The additinnal search fees were accompanied by the applicam’s protest.

No protsst accompanied the payment of additional sesrch feey,

Form PCT/ISA/210 (contimuation of [irst sheet{1)) (July 1998)

«y



INTERNATIONAL SEARCH REPORT

latermatiomnl spplication Na.

PCT/USOL/43237

A.  CLASSIFICATION OF SURJECT MATTER
IPC(n AQIN /00
UsCL 43312

FIELDS SEARCHED

U.S.: 43512

Minimurn documenttion searched {classificasion sysiem Followed by damificasion symbols)

Documentation searched other than minimurn documentation 1o the extent that such documents are included in the flelds searched

Electronic data base consulted
USPATFULL, MEDLINE, BIOSIS, WPIDS

during the interoational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

apacifledy
“0" docwmam pefarring w m oral desctorure, s, ashibikn or eher means

*P~  documew pukilshed prior ta the lmsmztiasal iy dus W beer tho the
priatity dus clakmed

Category & Clradon of docoment, with indieation, where appropriaw, of the relevant passages Relevart o claim No.
A US 6,119,465 A (MULLENS et al.) 19 september 2000. 1-19
AP US 6,238,920 B1 (NAGAI et al.) 29 May 2001. [-19
Dmmmuﬂdmmmormc. D See patent family annex.
. Spedal cosgories of clied decunony: T Laer éncameny published after ths Ltormaimsal (g dxa or pricely
date and = g a0nfics with the pplcarien buc clisd to mudernand the
*A®  doconest dafining tas guasral stats of the an which bs oot cambdered 1 be principls or teory madariying the bvestien
of particaler reisvancs
X" dacemem of pandcalay relevance; the clakmed Invenibon canco e
"B"  sxfiar sppllemicn or paers yublished o or aftar ihe baescxicnal fing dats oatsbigred tina] o coame e acmaldernd 1o Lwglve on lnvestve nep
whes e docenem b uke dons
"L" decemest which muy throw doubes an perierity chilm(y) er wideh b ciied 0
satshllsh the pobiicwion dus of mother stales or they spocal rexten (3 - docwams of ponjesiar relevanee: the claimed pvention comzat Ya

conaldered e bavgive 2 lnveative sicp when the decunant b
wunbiaed wih con or Dere ether mxch docasess, mach cxnbization
being evian o 2 pernon skified [a dw an

& doswsem =zcher of the sama patent Caally

Date of the actual completion of the Internatiomal search
L9 April 2002 (19.04.2002)

Dnnnfuili:iu the international sesrch r

Narﬂadnilingaddnnofﬂllsws
C:#mdh--im

Waksgm, D.C. 203
Facsimile No. (7031305-3230

‘ MAY 2002

A

Telephane No. (7G3) 308-0196

Form PCT/1SA7210 (second sheet) (July 1998)

“5



International spplacation No.

INTERNATIONAL SEARCH REPORT
PCT/US01/45237

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This applicarion cuntains the following inventions or groups of inventions which are o 50 linked as to form u single general
invesxive concept under PCT Rule 13.1. In order [or all inventions 1o be examined, the appropriace addiiional exarmination fees must
be paid.

Qroup 1, cJaims 1-19, dmwn to a first method, a method of transporting oocytes.

Growp Ii, claims 2042, dmwn Ip a secend method, a rmethod of fertilizing oocytes.

Oroup 1N, claim 43, drawn to a marmmal of a preselected gender.

Group 1V, claimy 44-55, drawn lo an incubstion system.

Grovp V, claims 56-63 drawn 1o & third method, a method of in viwo fertlizing of socywes. The inverstions listed as Groups 1-V do
oot relate 1 & single general inventive concept under PCT Rule 13.1 becmuse, under PCT Rule 13.2, they lack the same or
corresponding special technical feamures for the following reasons:

Groupa 1, [1 and V are direcied to three diffaent methods becmise they bave distinct steps. Multiple methods are not permitted under
PCT Buie 13.1.

Group 11l doos not relale 10 & single general Inventive concept under PCT Rule 13.2 because sex selection of maummals is weil known
in the prior art end Arrthey, the mimal, per se, cannot be distinguished (rom an asimal whose gender was not predetermined.

Group 1V is not related to & single general inventive concent under PCT Rule 13.2 becmse the incubation system of Group [V where
the temperature and CO: levels are sipulated is oot required to be ised in the methods of Groups I I or V whers the methods of
claime 1, 20 or 36 do ot stipulaze any temperamire or gas concentration.

Form PCT/ISA7210 (second sheet) (July 1998)



Exprass My -n.: EV 084448487 US 57

Tha demard must be fited directly with the compesent lerwational Prelivdrewy Examining Authority or. if wo ar more Autharider are conpesss,
wish the o chosen by the applicant. The full nows or rwo-leser code of thar Authority may be indicosed by the appiicons an the e balgwr

IPEA US

PCT CHAPTER IT

DEMAND

under Asticle 31 of the Patent Cooperation Treaty:
The undersigned requests that the inxmational application specified below be the subject of
internarional preliminary examination according to the Patent Cooperation Treary and
hereby elects ail eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use enly
[dentificarion of [PEA Date of receipt of DEMAND

v H 1 ] {}
Box No.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION ‘;e“;f"v";:'_;g;“ o fila reference
nternational applicarion No. Invernacional filing daze (dayimonthyear) | (Eacticsr) Priority da (depvimonchpeor]
PCTIUS01/45237 28 November 2001 29 November 2000

Title of invention

?um for In-vitro Fertiization With Spermatozoa Separated Into X-Chromosome And Y-Chromasoma Bearing
pulations

Bex No. I APPLICANT(S)

nddress; nome L T N
e e e el ot o o iy ek dctptn | 070 493-3113
XY, Inc. | Facstmile Na.
1108 North Lemay Avenue (970) 493-3114
Fort Collins, Colorado 80524 Teleprinter No.
United Statas of Amarica |
Apoplicant’s registration No. with the Office

Stame fthar is. coumiry) of natonality: Swate fthat iy, coungry) of residence:
us us

Name and address: (Fandly mme jolowsd by given noac for o lagal auity, full official designation. The addriss want inchude posd code vl noma of cowry)

COLORADO STATE UNIVERSITY through Its agent
Colorado State University Research Foundation

601 South Howes, Room 410

Fort Collins, Colorado 80525

United States of America

State {that is, counzry) of nationaliry: State (that it, counrry) of residence:
us us

Name and address: Family nave fiionad by given some; fir u lngnl anlly, ful official desiguation. The acidress sucet irchuie postal cods ond acws of cownry)

SEIDEL, George E.
3101 Arrowhead Road
Fort Collins, Colorado 80535

United States of America
State (rhar is, countryy of nationaliry: State (thar Iy, country) of residence:
us us

@ Further applicants are indicated on 2 continuation sheet,

Form PCTAPEA/401 (first sheet) (March 2001; reprint July 2001) See Notes 1o the demand form



SheetNo. 2. Intemnational application No.

PCT/US01/45237

Continuation of Box No. I APPLICANTI(S)

{'mone of the following slb-boves is usad, this Shest shoulkd rnot be inclused in e deand,

SUH, Tae Kwang
2044 Glenmaor Drive
Fort Collins, Colorado 80521

Neme and address: (Famly aewe jliousd by glives seme: for @ lgal amy, full oficial degipracion The cxkirexs st imchuis possal code and mans of anery)

Impington, Cambridge CB4 SNW
United Kingdom

United States of America

State (that is, counzry) of muicnality: Stare frhat is. country) of residence:

KR us

Name md address: (Fouily aony fllowsd by givn smne: for a icgal enciy, full afficiol derigration. Tha addresy st inchde poszl code and maws of comry)
LU, Kehaun

14 Burrough Field

State (thaz is, counery) of nationality:
UK

State (bt ks, counmry) of regidence;

UK

Name and address: (Fomily s follrwad by glon mme; for o lagel ey, full agficial dosignation. The adkdegs st inglede poszal code and neme of cowry)

State thar is, conmiry) of nazionality:

Stare {thar is, couniry) of residence:

Name and adedress: /Famlly amw fllowad by given none for ¢ byl suitiy, Al afficial deyigration. The address s includy paxtol cods and ncme of counzry)

Seute fthat is, councry) of nationality:

Stare fthar is, counoy) of residences

[___| Further applicants are indicated on another continuation sheet,

Form PCT/IPEA/40] (contimation sheet) (March 2001; reprint July 2001)

See Noves 0o the demand form



q Internarional spplication No.

Sheet No. . PCT/US01/45237

Boz Na. {lI AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE

The following person is agenr [[] common represcantive

and [X] has beea appointed eartier and represencs the applicamy(s) also for innermarional pretiminary examination.
D is hereby appointed and any earlier appoinazent of (an) agent(s)/'common representative is hereby revoked.
D::::yﬂ innd.qeeiﬁellly_h'lluwpmmhmmmmmw.hMMw

el

A representative appainted
: form Ti No.
Name and adgress: (F: n-'-'mg:,: : for “ﬂm.ﬂwd—m mﬂwo
MILES, Craig R. [Facsimile No.
Santangelo Law Offices, P.C. 970-224-3175
125 South Howes, Third Floor Teleprinwr No.
Fort Collins, CO 80521
United States of America Agent's registration No, with the Office. |
45,954

e e o S s S o o o o o
Box No. [V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement coneerning amendments: *

[. The applicant wighes the international prelimimary examization to start on the bash of:
[R] the intemational applicatien as originally fled
the description  [X] as originally filed

as amended under Article 34
the claims [X] asoriginelly fited
D as amended under Article 19 (twgether with axy accompanying satement)
D as amended under Article 34
theduwings  [X] asoriginally filed

D as amended under Article 34
3 D The applicant wishes any amendment to the claims under Ardele 19 to be considered as reversed

k% D The applicant wishes the smn of the invernational preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the Internadanal Prelimirary Examining Awuthority receives a eopy of any amendments made
under Article 19 or a natice from the applicant that he does not wish to make such sendments (Rule §9.1(d)). (Thir check-
bax may ba marked only where the time limir under Article 19 kay not yet expired )

* Where no check-box is marked, intemnational preliminary examination will start on the basis of the intemational applicarion
as originally filed or, where a copy of amendments to the claims under Article 19 and/or smendments of the international applicaton
under Article 34 are received by the Internarional Preliminary Examining Authority before it has begun to draw up a written opinion
or the internatdional preliminary examination report, a3 50 amended.

Language for tha purposes of internadoasl preliminary examination: English
[X] which is the language in which the intemational application was filed
D which is the language of a translation furnished for the purposes of interational search.

[C] which is the Ianguage of pubtication of the international application.
[[] which is the languags of the translation (to be) farnished for the prrposes of intemational preliminary examination.

Box No.Y ELECTION OF STATES

The applicant hereby eleets all eligible States (char Is, all Strer which have been designated ond which are bound by Chapter If of
the PCT)
excluding the following States which the applicant wishes not to elects

Ncne

Form PCT/IPEA/401 (second sheet) (March J001; reprine July 2001) Ses Notes 1o the demand form



Sheat No. .4 Inemational spplication No.
> PCT/US01/45023
Bex No. VI CHECK LIST
‘The demand is accompanied by the following elements, in the language refored © Far [oeernarional Pre
BuNnN.l;arhprpwﬂwofinmdo:prdinﬁm:m " Ezamining Authority use qnly
received Dot received
1. tanslation of internations] spplication sheess (! O
2. amendments under Article 34 sheets O O
). copy (or, where required. tanglation) of
amendmenty under Article 19 : sheets [j O
4. copy (or, where required, trangiation) of
starement under Article 19 sheets O O
S. lemer shees | O
6. other (speclfy) firm letter of tranamittal and sheets a O
E:pmuualcarﬂlhmhrudldoamam
The demand is aiso secompanied by the item(s) marked below:
1.[8] fee calculation sheet 5.[] satement explaining Iack of signature
2.[] origina) separate power of aiomey 6. ] sequence listing in compuser readable form

3.[] original general power of attorney 7.[] other fepecifiy:

4.[[] copy of general power of aomcy;
reference number, if any:

Box Na. YI1 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt 1 sach rignuzare. indicuty the name of she parson siguing and the capacily in which the parsea sipes (If nack capacity it nac obviows from readiag the densnd).

e ™~
Fa
N LL_c- AAJL‘LR md;- O;
™ Craig R.\Miles,'PTO# 45,954 Date .

Attomey for Apphcant

- _ /f

e ™

For [nrernational Preliminary Examining Authority use only

1. Dam of actaal receipt of DEMAND:

2 Adjusted date of receipt of demand dus
10 CORRECTIONS tder Rule 60, }(b):

3 D The date of receipt of the demand is AFTER the expiration of |9 months D The applicant bas been
: from the priority dare and item 4 or 5, below, does not apply. informed accordingly.

1 D Tl”hehd;:sofmeiptofdwdennndisWHH!Ndupuindofl!nnnﬂuﬁumﬁ:piwirydmumnddbyvim:of

5 D Although the date of receipt of the demand is after the expiratiom of 19 months from the priority date, the delay in arrival
: is EXCUSED pursusnt to Rule 8.

For International Bureau use anly
Demand received from IPEA onc

Form PCT/IPEA/40] (last sheet) (March 2001; reprint July 2001) Sew Noies o the demand form



PATENT COOPERATION TREATY

From the - . -
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: CRAIG R MILES _ PCT

SANTANGELO LAW OFFICES, P.C.
125 SOUTH HOWES, THIRD FLOOR
FORT COLLINS, COLORADO 30581 WRIITEN OPINION

(PCT Rule 66)

et ] 4 NC' 2002

Applicant’s or agent's file referance REPLY DUE within TWO months
XY-IVF-PCT : from the above dare of mailing

International spplication Na. ’ [nternarionsl filing date {dey/manth/mar} | Priarity date (day/month/yem)
PCT/US01/45937 26 NOVEMBER 2001 20 NOVEMBER 2000

International Patent Clagsification (IPC) or both national elasrification and IPC
IPC{7)} AoIN 1/00 and US Cl: 43s/¢

Applicant
XY, INC
L. This weitren opinion is the firse (firat, etc.) drawn by this [aternational Preliminary Examining Autharity.

9. Thie opinion coatsins indicatians relating to the following items:
i E Basis of the apinion
I Priority

ni Non-establishment of opinion with regard to novelty, inventive step or indnstrial applicabilicy

O
v % Lack of unity of invention
v E .R-em.:ned st::eme;n Ill'd“' Rule Bﬂ..!(lﬁil l:rl:::;lrd to novelty, inventive step or industrial applicabilicy;
citations and explanations supporting su Ment
Vi D Certain documents cited
VIl D Certain defects in the internadional spplication
VIIE E Cercain obsarvarions on the internationsl application

3, The spplicant iz hereby invited to reply to thir opizion.

Wheu? See the time limit indicated above. The-applicant-mayrbefore-the-enpiration-of-thar-timelimitrrequest-thie
Aushori . Ruie-88.5(d)
How? By submirting & written reply, accompanied, where appropriste, by amendmencs, asccording to Rule ga.3.

For the form and the language of the amendments, see Rules 84.8 and 88.0.

Also For an wdditional opportunity to submit amendments, see Rule 884
For the examiner's obligation to consider amendments snd/or arguments, see Rule a6.4 bis.
For an informal communication with the examiner, see Rule 88.6.

If ao reply in flcd, the international preliminary examination report will be establirhed on the basis of thir opinien.

4. Tha final date by which the international preliminary
examinasion report mast be established according to Rule d9.¢ ix; 39 MARCH g004

>l i
Name and mailing address of the IPEA/US Autiorized offigyr
Conmisslonor of Patrate and Trademarks ot 2l —
R TATE

Bex PCT
Washingion, D.C. 30831
Facsimile No. (708) 305-3230 Telephone No.  (708) 208-0108

Form PCT/IPEA/40E (cover sheet) fjuly 1098)x



N el sopliczticn No.
WRITTEN OPINION
.- - - PCT/US01/45237
L Basls of the opinion
1. With regard to the elements of the intematiconl applicarion: *
E] the international application as originally filed
EI the description:
peges 1-9 , as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
EI the claims:
pages 30-63 . a8 originally filed
pages NONE , 83 umended (together with any statement) under Article 19
pages NONE , filed with the demand
pages NONE , filed with the letter of
Dﬂ the dmwings:
pages 14 , a3 originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
E the sequence listing part of the deseription: .
pages NONE , 83 originally filed
pages NONE , filed with the demand

pages NONE » filed with the letter of

2. With regard 1 the language, all the elements marked sbove were available or fiumished to this Authority in the langunge in which
the internationnl application was filed, unless otherwise indicated under this item,
These clements were available or fumished w this Authority in the following language which is:
D the language of a translation furnished for the purposes of intemational secarch (under Rule 23.1(b)).
D the language of publication of the international application (under Rula 48.3(b)).

the lsnguage of the translation fumished for the purposes of intematiopal preliminary examination (under Rules 552 and/
or 553).

3. With regard to sny nueleotids and/or amino acld sequence disclosed in the intemational application, the written opinion was
drawn on the basis of the sequence Esting

D contained in the intemnational application in printed form.

[] fited together with the international application in computer readable form.
[[] fumished subsequently 1o this Authority in written form.

D furnished subsequently to this Authority in computer readable form,

The statement that the subse furnished wrifien sequence listing does not go beyond the disclosure in the
[ Jhe sitemen tha the subaecoently, furmished e e "

The sintement that the information recorded in readable form is identical to the writen isting has
Dhm T computer re sequence listing

4_E The amendments have resulted in the cancellation of:

the description, pages NONE

the claims, Nos. NONE
the drawings, sheetsifig NONE
5-DMoﬁﬁmhsbnhunuifmoﬁhlmhdmlhmm&.dnnhthhmmﬂudmm
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 702(c)).

* Replacerners sheets which have been fionished o the receiving Office in response 10 an invitation undar Article 14 are  referred 1o
in this gpinion as “originally filed”.

Farm PCT/IPEA/408 (Box I) (July 1998) w




[oternational spplication Ne.
WRITTEN OPINION . . . PCT/USOL/ 45837

. Non-esmhlighment of opinion with regard to novelty, inventive step and industrial spplicabilicy

1. The queations whether the claimed invention sppexs to be noval, io involve a inventive step (io be non obviom), or to be
industrially applicabls have not boen and will not be mamined in respect of:

[[] the entire international application.
[X] claims Nos 2080

becansa®

D the said intamational application, or the said claim Nos. _ relats to the following subject matter which
does not require international preliminary examination fspecify).

D the desaription, claims or drawings (indicate particular elemants below) or sald claims Nos. _ are 8o
unclear that no mseaningfual opinion could be formed (spacify).

D thnh?hl.;u,&rbl:lfd claims Nos. _ are so inadequately supported by the description that no meaningful
opinion cou 'ormed.

E no international search report has been estahblished for said claims Nos. 20-03 .

2. A written opinicn cannot be drawn duc to the fathure of the macleotide and/or amino acid sequence listing t comply with the standard
provided for in Annex C of the Adminisirative [nstructinng

[C]  the written form has not been fumished or does not comply with the staadard,
D the computer readable form has not been furnished or does not comply with the standard.

Form PCT/IPEA/+08 (Bex III) (July 1688)e
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International spplication No.

PCT/tUSoL/+8837

citations and explanations supporting such statement

V. Reasoned statement under Rule 66.2(a)(i1) with regard to novelty, inventive step or industial applicability;

1. astatement
Nowelty (V) Claims 1-18 YES
Claims NONE NO
Inventive Step (IB) Claims 1-18 YES
Claims NONE NO
Industrial Applicability (TA) Claims 1-19 YES
Claims NONE NO

2. oltations and explanations

fertillzing oocyres prior to in wiiro fertilizarion.

NEW CITATIONS
NONE

Claims 1-18 meet the criteria set out in PCT Article 35(g)-(t), becwuse the prior art does not teach or fairly uggest a
method of transporting cocytas camprising the claimed steps. The method is useful in transporting as well as selectively

Form PCT/IPEA/408 (Box V) (July 109a)e
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International applicatien No.

PCT/USo1/45237

VI, Cerin observations on the inernational application

The following obeervations on the clarity of the claims, description, and drawings or on the question whethar the claims are folly

supportad by the description, are madx

Claims 1-18 are objected to under PCT Rule 08.8(a)v) as lacking elarity under PCT Article ¢ beesuse the claima 1-19 are
indefinite for the following reason{s} Mazy of the claims, including claim 1, recice the phrase “incubation element®, It is
unelenr by the term “elemant” in this phrase as to whar is setually being defined. For example, is this defining a singular
tlement/component of ma ineubacer, an element from the periodic table, or a device (baving spertures, ete.). For clarity, it would

Seem more sppropriste to instead recite ~incubstion device— or —incubator—

Form PCT/IPEA/408 (Bax VILI) (July 1898}
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International application Na.

PCT/USo1/48037

Supplemental Box
(To be used when the space in any of the preceding boxes is not sufficient)

Continuation of- Baxes I - VIII
TIME LIMIT:

Preliminary Examination Report.

The time limit set for response to a Written Opinion may not be extended. 37 CFR 1.484(d). Any response
received after the expiration of the time limit set in the Written Opinion wil] not be considered in preparing the Internasional

Form PCT/IPEA/408 (Supplementsl Box) (July 1908)w
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PATENT COOPERATION TREATY

FL

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

CRAIG R. MILES

SANTANGELO LAW OFFICES. P.C.
125 SOUTH HOWES, THIRD FLOOR
FORT COLLINS. CO 803521

PCT

NOTIFICATION OF TRANSMITTAL OF
INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

(PCT Rule 71.1)

Daie of Mailing

Coimmiben 30 APR 2003

Applicant's or agent’s file reference

IMPORTANT NOTIFICATION
XY-IVF-PCT . _
Intemational application No. International filing date (day/month/vear) | Priority dae (day/monih/year)
PCT/USOL/45237 29 November 2001 (29.11.2001) 29 November 2000 (29.11.2000)
Applicant
XY, INC.

to all the elected Offices.

4. REMINDER

Where a ranslation of the international application must be

PCT Applicant's Guide.

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary cxamination report and its annexes, if any, esablished on the intemational application.

2. A copy of the repor and its anmexes, if any, is being transmirted to the Intemarional Bureau for communication

3. Where required by any of the elected Offices, the International Burcsu will prepare an English translation of the
report (but not of any annexes) and will transmit such manslation oy those Offices.

The applicant must enter the uational phase before cach clected Office by performing cerain acts (filing
translations and paying national fees) within 30 months from the priority date (or larer in some Offices){(Article
39(1))(see also the reminder sens by the Inuemacional Bureau with Form PCT/IB/301).

contain a translation of any annexes to the international preliminary examination report. It is the applicanct’s
responsibility to prepare and fumish such mansladon directly to each elected Office concerned.

For further denils on the applicable time limits and requirements of the elected Offices, see Volume IJ of the

furnished (o an elected Office, that wranslation must

Washingwn, D.C, 1
Facsimile No. (703)305-3230 Tel
Form PCT/IPEA/416 (July 1992)

- P, ) )
Name and mailing address of the [IPEAJ/US iged offigyr
Commimlesgr of Paterss and Trademasks P
Bax PCT . late

hone No. 703-308-0196
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PATENT COOPERATION TREATY
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicant’s or ageat's flie reference Sou Nexification of Transmittal of lntermations]
XY.[VRPCT FOR FURTHERACTION b yorsinery Examination Report (Form PCT/IPEA/416)
Tarsrnational sppficarion No. Tnernational filing cate (day/month/year) Priority date (day/month/year)
PCT/USOL/45237 29 November 2001 (29.11.2001) 29 Novamber 2000 (29.11.2000)

Tntermanonal Patent Classilication (l_PC) or natjonal clamification and IPC
IPC(7): ADIN 1/00 and US Cl.: 43572

Applicant
XY,INC. _

—r—— —

1. This inemartional preliminary examination report has been prepared by this Inemational Preliminary
Examining Awhority and is transmisted ¢ the applicant according to Article 36,

2. 'This REPORT consists of a tol of 7 _sheets, inchuding this cover sheet.

[ ] Tis report is aiso accompanicd by ANNEXES, i.¢., sheets of the description, claims and/or drawings
which have been amended and are the basis for this report and/or sheets containing rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Adminisative Instricdons under the PCT).

Mann::csconsisofnmlof¢_sheeu.

3. This report conmins indications :eliﬁng to the following iems;

1 [X] Basis of the report
o D Priority .
m [X] Non-establishment of report with regard m novelty, fnventive sicp and industrial applicability
Iv [ ] Lack of unity of invention
v [X] Reasoned statement under Article 35(2) with regard o novelty, inventive step or industrial
applicability; cimtions and explanations supporting such satement
VI [ ] Ceruin documents cited
vil [ ] Certin defects in the internarional application
vit [X] Cerain observations on the international application

[ Date of submission of the demand Dute of completion of this report

27 June 2002 (27.06.2002) 08 March 2003 (06.03.2003)

Name snd mailing address of the IPEA/US iged o
Canralaslanet of Pscews and Trademarks o2l

Box PCT'
Wasbingon, D.C. 2031
Lliuimile No. (703)205-3230 Telephone No. 703-308-0196

Form PCT/IPEA/409 (cover sheet){July 1958)
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Tniernational application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCTIUSD/45237
I. Basis of the report
1. With regard 1o the clements of the intemnational application:*
the intematcnal application as originally filed.
E the description:
pages 1-29 ag originally filed
pages NONE , filed with the dernand
pages NONE , filed with the fener of
the claims:
pages 30-63 , s originally filed
pages NONB , s amended (together with any statement) under Anicle 19
pages NONE , filed with the demand
pages NONE » filed with the leaer of
X e drawings
pages 14 L A5 ongmally filed
PAgEsNONE _ , filed with the demand
pages NONE , filed with the letter of
[:] the sequence listing part of the description:
pages NONE &s originally filed
pages NONE , filed with the demand
pagesNONE ~ ° , filed with the lerter of

2. Withmprdmthelangmg adtheel:memsmnrl::dabovewmawhbleormmuhadmmmmmtymm:
language in which the intermational applicaion was filed, unless otherwise indicated under this item.
These clements were available or furnished to this Authority in the following language which is:
D the language of a translation furnished for the purposes of international search (under Rule23.1(b)).
[} the 1anguage of publication of the international applicarion (under Rule 48.3(5)).

the language of the transiation fumished for the purposes of international preliminary examination(under Rules
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
inemational preliminary examination was carried out on the basis of the sequence listing:

D contained in the intermarional application in printeed form.

D filed togecher with the intemarional application in computer readable form.
D fomished subsequently to this Authority in writien form.

[] fumished subsequently to this Authority in compuser readable form.

The satemens that the subsequendy furnished written sequence listing does noc go beyond the disclosure in the
international application as filed has been furnished,

D The statement that the information recorded in computer readable form is identical to the writen sequence hsungw

has been furnished.
4. [] The amendments have resulted in the canceflation of

[] e description, pages NONE .
the claims, Nos. NONE
[] the drawings, sheetwfig NONE
5. [j This report has been established as if (soms of) the amendments had not been made, since they have been considered to go
beyond the disclosure as [jled, as indicated in the Supplemental Box (Rule 70.2(c)).>"

* Replacement sheetrs which have been furnished o the receiving Office In response io an invilation under Article |4 are refarred 10 In
this report as “originally filed " and are nat annexed 10 this report since ikey do nol contain amendments (Rules 70.16 and 70.17).
“* Any replacenent shees containing such amendmenis must be referred 10 under item 1 and arnexed 10 this repor.

Form PCT/IPEA/409 (Box 1) (July 1993)
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[nserpational application No.

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

PCT/USOL/A5237

II. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

1. The question whether the claimed invention appears to be novel, (o involve an inventive step (to be non-obvious), or
to be industrially applicable have not been and will not be examined in respect of:

D the entire internadonal application,
E claims Nos. 20-63
because:

D the said internarional application, or the said claim Nos. relate 10 the following subject mareer which does
not require intemational preliminary examination (specify):

I:I the description, claims or drawings (indicate particular elements below) or said claims Nos. are so uncleas
that no meaningfui opinion could be formed (specify):

D the claims, or said claims Nos. are s inadequately supported by the description that no meaningful
opinion could be formed. -

E 0o international search report has been esmblished for said claims Nos. 2063

2. A meaningful internativnal preliminary axamination cannot be carried out due © the failire of the nueleotide and/or amina acid
sequence listng w comply with the standard provided for in Annex C of the Administrative Instructions:

the wrinten form has not been furnished or does not comply with the standard,

D the compuler readable form has not been Aurmished or does not camply with the sandard.

Form PCT/IPEA/409 (Box 111) (July 1998)
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Isermdonal application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US01/45237

- -

V. Reasoned statement under Rule 66.2(a)(il) with regard to noveity, inventive step or Industrial applicability;
dtatlons and explanations supporting such statement

1. STATEMENT
Novelty (N} Claims 1-19 YES
Claims NONE NO
Inveative Step (IS) Claims 1-19 YES
Claims NONE NO
Indusirial Applicability (IA) Claims 1.19 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS
Claims 1-19 meet the criteria set out In PCT Article 33(2)-(3), becuuse the prior art does not teach or fhirly suggest a method of
trasporting oocyies comprising the claimed steps.

Clairms 1-19 meet ths criteria set owt in PCT Axticle 33(4), and thus have industrizl gpplicability becauss the subject matter claimed
can be made or used in industry.

NEW CITATIONS

Form PCT/IPEA/409 (Box V) (July 1998)



Internationg] application No.

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

PCT/USOL/45237

VII. Certaln observations on the international application

The following observatians on the clariry of the claims, description, and drawings or on the questions whether the claims
are fully supported by the description, are made:

Claims 1-19 are objected to undsr PCT Rule 65.2(a)(v) as lacking clarity under PCT Article § because claims 1-19 ate indefinite fior
the following reason(s): Many of the claims, including claim 1, recite the phrase “incnbation element™. It is unclear by the term
“clenent” in this phrase as to wha is acrually being defined. For example, is this defining a singular element/component of an
Incubator, an clement from the periodic table, or a device (having apertures, etc.). For clarity, it wouid seem more appropriate o
instead recite —~incubwior device~ or ~incubatnr—.

Form PCT/IPEA/409 (Box VIH) (July 1998)



DISPOSICION PARA FERTILIZACION IN-VITRO CON ESPERMATOZOIDES
SEPARADOS DENTRO DE POBLACIONES QUE CONTIENEN CROMOSOMA X Y

CROMOSOMA Y

Esta B8olicitud reivindica el beneficio de 1la
policitud de patente provisiocnal de Estados Unidos N°®
60/253,787 presentada en noviembre 29, 2000 y la solicitud de
patente provieional de ,los Estados Unidos N° 60/253,785
presentada en noviembre 29,2000, cada una de las cuales es

incorporada a la presente a modo de referencia.

I. CAMPO TECNICO

Dispositivos, composiciones y métodos que mejoran la
calidad de los embrioﬁes generados utilizando fertilizacién
in-vitro (IVF) con espermatozoides separados en poblaciones

que contienen cromosoma X y cromosoma Y.

II. ANTECEDENTE

Una caracteristica atractiva del IVF es que muy pocos
espermatozoides pueden ser requeridos para la inseminacién a
diferencia de la inseminaci6n artificial. Sin embargo, el IVF
utiliza espermatozoides separados dentro de poblaciones que
contienen cromogsoma X y cromosoma Y (espermatozoide separado)
puede necesitar modificaciones con respecto a las técnicas
convencionales IVF. Esto puede deberse en parte a la pre-
capacitacién de tal espermatozoide.

En la mayoria de loas casos, el porcentaje de oocitos
(oocito , ootide, u &S§vulo, o una pluralidad de los mismos tal
como es8 apropiado para la solicitud) fertilizados con
espermatozoides separados y sin separar son similares, y los
eventos durante el primer ciclo de célula son cronometrados

similarmente para los espermatozoides separados y sin separa.
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Sin embargo con procedimientos convenciocnales, la produccién
del blastocisto con espermatozoide separado puede ser del
70%-90% de controles con espermatozoide que no han sido
geparado. Por ejemplo, el desarrollo de blastocisto ha
mostrado ser del 17% con oositos bovinos inseminados con
egpermatozoides separados, comparado con »>25% el cual pude
esperarse con el IVF utilizando espermatozoide sin separar
tal como se describe en el articulo jornal intitulado
“Fertilizacién in-vitro con esperma bovino seleccionado por
citometria de flujo” Teriogeneologia 52: 1393, 1405 (1999%9),
incorporado a la presente a modo de referencia.

Varios factores pueden contribuir a estos resultados.
Un factor puede ser agquel que pigmenta el esperma con Hoechst
33342 aparentemente causa una disminucién en la movilidad del
espermatozoide. Otro factor puede ser la fuerzas fisicas a la
que los espermatozoides son sometidos durante el proceso de
separacién. Como un ejemplo, en la separacién por citometria
de flujo del espermatozoide, el mismo sale del citbSmetro de
flujo a casi 100 km/h previo a impactar scbre la superficie
del medic recolector. Durante el transito a través del
citémetro de flujo el espermatozoide puede ser sometido a una
luz l&ser de una intensidad sobre 100mW. Mientras que el
tiempo de transito puede ser solo de 1-2usec, esto puede
afectar el ADN del espermatozoide, y de esta manera también
afectar subsecuentemente el desarrollo embriénico. El proceso
de separar esperma con citometria de flujo puede dar como
resultado una muestra altamente diluida, 600.000
espermatozoides/ml: o menos, y los subsiguientes pasos de
centrifugado s8son necesarios para proveer espermatozoides
concentrados adecuados para la inseminacién.

Otro problema con la utilizaci6én de espermatozoides

en técnicas de IVF puede ser que la facilidad en la cual el

&%



espermatozoide es separado puede ser en una ubicacifn
diferente que en donde el mamifero hembra de la cual son
recolectados estén ubicados, los cuales pueden ser diferentes
desde donde el mamifero hembra desde la cual los oositos son
recolectados, estén ubicados, los cuales pueden estar en una
ubicacién diferente desde donde la fertilizacién in-vitro da
a lugar, y la cual puede ser una ubicacién diferente desde
donde el mamifero hembra dentro del cual 1los embriones
cultivados in-vitro serdn transferidos. Convencionalmente, el
esperma separado puede ser crio-preservado Yy transportado
congelado hacia la ubicacién en donde la técnicas IVF son
adminidtradas. Los oositos en maduracién son
convencionalmente transportados hacia el establecimiento en
el cual las técnicas de IVF son administradas, siendo estos
seistemas de incubacién portétiles. Los ocositos en maduracién
son luego inseminados con células de esperma previamente
congelado-descongelado. Para evitar la crio preservacién de
las células de esperma © como una conveniencia para las
varias instalaciones incorporadas, puede ser beneficioso
transportar los oositos en maduracidén directamente hacia el
establecimiento de separacién del espermatozoide, para gque
las células de esperma separadas puedan ser agregadas a los
oositos sin 1la crio preservacién. 8Sin embarge, el IVF
convencional y la cultura in-vitro de la cigota resultante
generalmente comprende un Jjuego separado de aparatos y
procedimientos qgue hacen inconveniente, dificil o impoaible
inseminar y cultivar oositos de la misma manera en gque se
separan los espermatozoides.

Incluso cuando los espermatozoides dque contiene
cromosoma X y cromosoma Y han sido diferenciados y separados
basados sobre la diferencia de la fluorescencia emitida,

durante varios afice, e inclusoc cuando el espermatozoide
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separado ha s8ido utilizado durante alglin tiempo con 1las
técnicas IVF, e incluso cuando existe un gran mercado
comercial para embriones producidos con técnicas IVF y
espermatozoides separados, los problemas mencionados
anteriormente todavia no han sido resueltos.

Con respecto a 1los problemas con técnicas
convencionales utilizando espermatozoides  separados, Y
especificamente espermatozoide separado, espermatozoide
pigmentado, o espermatozoide obtenido de esperma previamente
congelado, Yy c¢on las estrategias ' convencionales que
incorporan el transporte de esperma separado y oositos en
maduracién, la invencién se dirige a cada uno en una manera

practica.

III. DIVULGACION DE LA INVENCION

De esta manera, uno de los amplios objetos de las
realizaciones particulares de la invencién, puede ser proveer
dispositivos, composiciones y métodos que proveen el
transporte de oositos inseminados, promueve 1la fisura de
oogitos fertilizados y mejora la calidad de los embriones
generados con técnicas que utilizan espermatozoides separados
en poblaciones que contienen cromosoma X y cromosoma Y

Otro amplio aspecto de las realizaciones particulares
de la invencibén pede ser proveer dispositivos, composiciones
y métodos gue promueven la fipura y mejoran la calidad de
embriones generados utilizando IVF con espermatozoides que
son derivados de esperma previamente congelados.

Otro objeto amplio de las realizaciones particulares
de la invencién puede ser proveer dispositivos composiciones
Y métodos que promueven la fisura y mejoran la calidad de los

embriones generados utilizando IVF con espermatozoides que



han sido previamente pigmentados con ADN wunido con
fluorocromo

Otro amplio aspecto de las relaciones particulares de
la invencién pueden ser proveer medios para el cultivo
embriénico que puede contener amino&cidos no esenciales.

Otro amplio aspecto de la invenci6nm puede ser el
proveer aparatos y mftodos para transportar oocitos en
maduracién y oocitoe fertilizados para la conveniencia del
usuario final o para evitar la criopreservaci6tn del
espermatozoide utilizado en ovositos fertilizados.

Los objetos naturalmente posteriores de la invencién

son divulgados a través de otras reas de la memoria.

IV BREVE DESCRIPCION DE LOS DIBUJOS

La figura 1 muestra una recesidén de la invencidén en
donde los espermatozoides son pigmentados a partir de esperma
fresco o previamente congelado y descongelado.

La figura 2 muestra una realizacién de la invencidn
para separar espermatozoides pigmentados en poblaciones que
contienen cromosomas x y cromosomas Y.

La figura 3 muestra otra vista de una realizacién de
la invencién para separar espermatozoides pigmentados en
poblaciones gque contiene cromosomas x y cromosomas Y.

La figura 4 muestra una realizacién de la disposicién
de incubacién port&til en donde los ovositos pueden ser

fertilizados.

V MODOS PARA LLEVAR A CABO LA INVENCION

La invencién incluye dispositivos, métodos y
compoeiciones para la inseminacién en vitro y 1la
fertilizacién de ovositos (ovoeito, ootides, u &vulos o la

pluralidad de los mismos tal como sea apropiade para 1la



solicitud) y el cultivo de embriones resultando de tales
técnicas.

Las realizaciones de la invencién pueden incluir
egpermatozoides frescos, o espermatozoides a partir de
esperma congelado y descongelado de varias especies de
mamiferos. La invencién puede ser interpretada no estando
iimitada por las especies de mamiferos citados por los
ejemplos especificos dentro de esta solicitud de patente. Las
realizaciones de la invencién, por ejemplo pueden incluir
egpermatozoide fresco o espermatozoide a partir de esperma
congelado y descongelado de animales que presentan para los
comerciales de carne o productos diarioe o lécteos tales como
porcinos, bovinos, equinos, bfifalo o lo similar (naturalmente
los mamiferos utilizados para carne o productos diarios o
l4icteos que pueden variar de cultura a cultura). Puede ademds
incluir espermatozoide fresco o espermatozoide a partir de
esperma congelado - descongelado a partir de individuales que
presentan atributos raros o0 no comunes, tales como
caracteristicas morfoldgicas gque incluyen peso tamafic o
conformacién u otras caracteristicas deseadas tales como
velocidad, agilidad, intelecto o lo similar. Pueden incluir
esperma congelado - descongelado a partir de donantes
muertos, o espermatozoide fresco o congelado - deacongelado a
partir de mamiferos raros o exéticos, tal como especimenes
zoolégicos o &especies en peligro de extincién. Las
realizaciones de 1la invencién pueden ademis incluir
espermatozoide fresco o congelado y descongelado recolectado
de primates, incluyendo pero no estando limitado a, humanos
chimpancés, gorilas y lo similar y puede ademfs incluir
espermatozoide fresco o congelado y descongelado a partir de

mamiferos marinos tales como ballenas, marsopas y delfines.
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Haciendo ahora referencia principalmente a la figura
1, en algunas realizaciones de la invencién, la pigmentacién
a partir de Hoechst 33342 (1) puede ser agregado al
espermatozoide bovino contenido en el esperma congelado -
descongelado (2) para establecer una concentracién de 224 uM.
El tiempo de incubacién del espermatozoide contenido en el
esperma congelado -~ descongelado (2) con la pigmentacidn (1)
puede ser alrededor de 190 minutos. En otra realizacién de la
invencién, la pigmentacién (1) puede ser agregada al esperma
bovino (2) para establecer una concentracién de 2240 uM y
luego incubado por un tiempo de 60 minutos. El esperma
congelado - descongelado tratado de cualquier manera puede
mejorar la resolucién del espermatozoide que contiene en
cromosoma x y el cromosoma Y. Se_ puede entender, que de
aplicacién a aplicacién (tal como esperma congelado -
descongelado de diferentes especies) la cantidad de tiempo de
incubacién y la concentracién especifica del pigmento puede
ajustarse para optimizar la resolucién de espermatozoide que
contiene cromosoma x y cromosoma Y.

Con respecto a los promedios de fisura de los oocitos
inseminados, el incremento en la concentracién de
pigmentacién hasta al menos 10 x no aparenta tener un efecto
depresivo en ya sea la fisura o el deparrollo embriénico. A
mayores concentraciones de pigmentacién puede actualmente ser
benéfico con respecto a ciertas aplicaciones debido a 1la
longitud de ciertos del tiempo de incubacién que puede ser
reducido mejorando el porcentaje de fisura. De aplicacién a
aplicacién la longitud del tiempo de incubacién puede ser
ajustado para optimizar loe resultados de fisura o el
desarrollo embribnico tal como se desee.

Haciendo ahora referencia principalmente a las

figuras 2 y 3, una realizacibn de citémetro de flujo de la
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invencién es ilustrado el cual incluye una fuente de célula
de esperma 13 el cual actGa para establecer o suministrar
espermatozoides pigmentados u otro tipo de cé&lulas
pigmentadas para ser analizadas por el citémetro de flujo.
Las células de esperma son depositadas dentro de una boquilla
(4) de una manera tal que las células son rodeadas por una
vaina de fluido (5). La vaina de fluido (5) est& generalmente
spuministrada por alguna fuente de vaina de fluido (6) para
que mientras la fuente de célula (3) suministra la célula de
esperma, el fluido de wvaina (5) est4d concurrentemente
alimentado a través de la boquilla (4). En esta manera puede
ser fécilmente entendido como la vaina de fluido (5) forma un
medio ambiente de vaina de fluido para las células. Dado que
varios fluidos son provistos al citémetro de flujo con algo
de presién, estos fluyen fuera de la bogquilla (4) y salen del
orificio de boquilla (7). Proveyendo algfin tipo de oscilador
{(8) puede ser controlado muy precisamente a través de un
control de oscilador (9), las ondas de presi6tn pueden ser
estabilizadas dentro de la boquilla (4) y transmitida a los
fluidos que salen de la boquilla en el orificio de boquilla
(7). Dado que el osecilador (9) de esta manera actGa sobre la
vaina de fluido (5), la corriente (10) sale del orificio de
boquilla (7) eventualmente y regularmente forma gotas (11).
Debido a gque las células de esperma son rodeadas por una
vaina de medio ambiente de vaina de fluido, las gotas (11)
pueden contenerse dentro de células aisladas individualmente
(generalmente) u otros items.

Dado que las gotas (11) generalmente contienen de
esperma aisladas, el citémetro de flujo puede distinguir y
separar las gotas basadas sobre ya sea © no la célula de
esperma apropiada que esté contenida dentro de la gota. Esto

es8 realizado a travée de una disposicién de deteccién de
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célula (12). La disposicién de deteccién de célula incorpora
al menos algGn tipo de sensor (13) el cual responde a las
células contenidas de cada botén tal como se describe en la
Patente Norteamericana US No. 5135759, incorporada a 1la
presente a modo de referencia. Mientras que la patente de
Johnson se basa sobre el espermatozoide o célula de esperma,
aunque la pigmentacién y las invenciones de separacién puede
ser entendidas para seser utilizadas con una variedad de
células congeladas - descongeladas, la disposicién de
deteccién de célula (13) puede causar una accién dependiendo
scbre la presencia relativa o 1la ausencia relativa de
fluorcromo incorporado el cual puede ser excitado por algin
estimulante tal como un excitador l&ser (14). Mientras que
cada tipo de célula de esperma puede pigmentado por un
pigmento o fluorocromo, tal como fue descrito anteriormente,
lag diferentes longitudes del cromosoma x y el cromosoma y
causan diferentes cantidades de pigmentos a ser unidos. De
esta manera, detectando el grado de fluorescencia emitida por
el fluorocromo luego de la excitacién es posible discriminar
entre los espermatozoides que contienen x y los
espermatozoides que contienen y por sus diferentes niveles de
emisiéﬁ de fluorescencia.

Para realzar la separacién y aislacién de las células
de esperma apropiadas, las sefiales recibidas por el sensor
(14) 8son alimentadas a algin tipo de disposicién de
discriminacién de seleccién (15) el cual r&pidamente realiza
una decisién de diferenciacién y puede diferencialmente
cargar cada gota (11) basada sobre ya sea 8i ha decidido que
la célula de esperma deseada sale o no sale con aguella gota
(11). De esta manera la separacién o disposicién de
discriminacién (15) actda para permitir las placas de

deflexién electroestéticas (16) para gque desvien las gotas

7
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(11) basadas en ya sea o no que esatas contenge;n la cé&lulas de
egperma apropiadas. Como resultado, el citSmetro de flujo
actia para seleccionar las células de esperma causando que
las mismas aterricen en una o mds colectores (17) de esta
manera detectando alguna propiedad de la célula de esperma
del citémetro de flujo puede discriminar entre las células de
esperma basadas en una caracteristica particular y ubicar las
mismas en un recolector apropiado (17). En la disposicién
presente utilizada para seleccionar espermatozoides, las
gotas de eppermatozoides gque contienen cromosoma x son
cargadas positivamente y de esta manera se desvian en una
direccifn, y las gotas de espermatozoide gque contienen el
cromosoma y son cargadas negativamente y de esta manera se
desvian hacia el otro lado, y en donde la corriente de
desperdicio (la que contiene células sin seleccionar) no es
cargada y de esta manera es recolectada en una corriente sin
desviar dentro de un tubo de succién o lo similar.

Haciendo ahora referencia principalmente a la figura
3, el proceso puede Ber incluso entendido de mejor manera.
Tal como se ilustra en aquella figura, la boquilla (4) emite
una corriente (10} la cual debido al oscilador (8) no
ilustrado en la figura 3) forma las gotas (11l). Dado que la
fuente de célula (3) (no ilustrada en la figura 3) puede
suministrar células de esperma (1) las cuales han sido
pigmentadas de acuerdo con la invencién, la magnitud de la
emigién fluorescente estimulada por el excitador 1laser (13)
es determinado diferencialmente por un sensor (14) para que
la existencia o la no existencia de una carga en cada gota
(11) sea separado de 1la corriente (10) que puede sger
controlada por el citbmetro de flujo. Este control da como
resultado una carga positiva, una carga negativa y gotas sin

cargar basadc sobre la célula de esperma encapsulada. Tal

7%



como se dicta en la figura 3, ciertas gotas son ilustradas
como gotas desviadas (18). Estas gotas desviadas (18) son
aquellas que contienen células de esperma (2) diferenciadas
por el contenido de cromosoma X o cromosoma y. Los espermas
separados son luego depositados en un recolector apropiado
(17) para su uso posterior. Ver ademis la solicitud de
Patente Internacional PCT/US98/27909, incorporada a la
presente a modo de referencia.

Mientras que la descripcién anterior se enfoca en la
geparacién de espermatozoides con el citémetro de flujo, la
separacién de espermatozoides que contienen el cromosoma X Yy
espermatozoides que contiene el cromosoma y basados sobre la
diferencia en la medicién de la ignicién de fluorescencia
puede ademés incluir varias otras tecnologias tales como la
cromatografia 1liquida, electroforesis de gel, y otras
tecnologias que generalmente excitan 1la cantidad de
flurocromo incorporado para diferenciar entre el
espermatozoide que contiene el cromosoma X Yy el
espermatozoide que contiene el cromosoma y.

Las retenciones de 1la invencién también pueden
comprender la recoleccién de oocitos a partir del mamifero
hembra. Con respecto a ciertas realizaciones de la invencién,
los oocitos pueden ser aspirados desde los ovarios del
mamifero hembra deseado o pueden ser obtenidos a partir del
matadero de ovarios. Los oocitos pueden ser madurados en TCM
199 psuplementados con alrededor de 10% de suero de ternero
fetal de 10% mis las hormonas (15 ng FSH, 1 ug LH, 1 pug
E;/ml) durante 22 a 24 horas a 39 °C, en alrededor de 5% de
COz en aire.

Diez de los 15 oocitos pueden ser transferidos a una
gota de 50 ul de medio de fertilizacién que contiene

aminodcidos no esenciales, tal como piruvato lactate albumin
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tiroides (TALP) suplementado con aminodcidos no esenciales
derivados de &guilas medianas, y en donde ademids puede
contener 0.6% de Buero bovino de alblGmino, 2% ug de
heparina/mL y 5 mM de cafeina. Alternativamente, los oocitos
pueden ser fertilizados en otros medios que contienen
aminodcidos no esenciales tales como el medio definido
quimicamente en el articulo jormal titulado "Tensiém de
oxigeno reducida y EDTA mejoradoc del desarrollo de zygote
bovino en un medio definido quimicamente", J Anim Sci (1999},
o el medio SOF descrito en el articulo jornal "cultura in
vitro exitosa de &vulo de ganado y ovejas", J Reprod. Fertil.
30:493-497 (1972), cada articulo del jornal incorporado a la
presente a modo de referencia.

Luego de separar o seleccionar, la célula de esperma
puede ser lavada por centrifugado durante 10 minutos a 400 g
en el medio de recoleccidn {(generalmente un medio de piruvato
lactatio de albGmina hepes-tiroide suplementado con 2.0%
suero bovino de alblimina) seguido por la suspensién en el
medio de fertilizaciébn. El esperma seleccionado descongelado
puede ser preparade por centrifugado durante 20 minutos a 700
g a través de un percoll graduado (90%: 45%) para 1la
separacién de esperma vivo y muerto. El pellet de esperma
puede ser luego lavado con el medio de fertilizacién por el
centrifugado a 400 g durante 10 minutos. El esperma puede ser
luego agregado al medio de fertilizacién para dar una

concentracién de 1 a 2 millones/mL.

Tabla 1. Etapa de fisura del ovocito inseminado con
esperma separado en <cuatro medios de fertilizacién

diferentes.

Medios No. 5 segment. | ¥2-célula 8 célula
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oocitos az24h a 72 h

Fert-TALP 168 76 6" 66
Pert-TALP |176 71 26° 67

+ a.c.n.e,

CDM 167 B89 75° 70

SOF 145 86 494 69

8.b.c.d Medios con diferentes superindice que difieren

(P<.05).

Haciendo ahora referencia principalmente a la tabla

1, tal como puede entenderse, los oocitos inseminados con

espermatozoide separado en un medio de fertilizacién que

contiene aminofcidoe no esenciales de acuerdo con la

invencién exhiben un promedio incrementado de un desarrollo
temprano a través de al menos dos etapas de células.

Tabla 2. Desarrollo embrifénico y <calidad de
blastocito resultante de la fertilizacién en cuatro medios de

fertilizaci6n diferentes (promediado sobre dos medios de

cultivo).
Medios No. tblastocitos/oocitos | ¥grado 1
Oocitos blastocitos/total
de blastocitos
Total D7
Fert-TALP |326 20 17 52%°¢
Fert-TALP |221 20 17 68
—aa
CDM 332 22 18 g1b-°
SOF 321 21 17 64>°

77
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a.b,c porcentajes sin superindice diferentes comunes
(P<.05)

4 Grado 1 indica los blastocistos con una masa de
célula interior distinta adecuada para la transferencia de

embriones.

Haciendo referencia ahora principalmente a la tabla
2, alguna realizaciones de la invencién en la cuales los
oocitos son fertilizados con espermatozoides selecciocnados en
un medio de fertilizacién contienen aminodcidos no esenciales
suplementados que exhiben una calidad mejorada de embriones.
En las realizaciones de la invencién en la cual oocitos
fueron fertilizados en un piruvato lactatio alumini tiroides
(TALP) suplementado con aminodcidos no esenciales derivados
de 4guilas medianas, contienen ademis 0.6% de albGmina de
suero bovino, 20 pg de heparina/mL y 5 mM de cafeina que
fueron diferenciadas (P<.05) en la calidad de los embriones
comparados con el TALP son los aminodcidos no esenciales.

Los Bupuestos cigotes pueden ser removidos del
cultivo y ubicados en un medio definido quimicamente (CDM-1)
tal como ge discute en el jornal de ciencia animal, 78, 152-
157 (2000), incorporado a la presente a modo de referencia,
durante 6 - 7 horas luego de la inseminacién y cultivado
durante 65 a 66 horas. Ios embriones que son segmentados
fueron ademds cultivado durante 96 horas en un CDM 2 (ademés
contenia MEM esencial y aminodcidos no esenciales y 2.0 mM de
fructuosa) que contiene 0.12 IU de insulina/mL. Los
blastocistos fueron graduados morfolégicamente de acuerdo con
el tamafio de la masa de célula interna y pigmentados con
Giemsa para determinar el nfimero de células en el séptimo dia

luego de la inseminacién.
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Haciendo ahora referencia a la figura 4, la invencién
ademis incorpora una disposicién de incubacién portdtil.
Ciertas realizaciones de la invencién pueden comprender una
cdnula (19) que presenta un volumen interior entre alrededor
de 0.1 mL y alrededor de 0.5 mL dentro del cual el medio de
fertilizacién, y los ococitos recolectados del miembro hembra,
pueden ser transferidoas. Mientras gque la cdnula 19 puede ser
hecha de cualquier material compatible con el medio de
fertilizacién y 1los oocitos recolectados, la realizacién
egpecificas de la cénula (19) pueden ser hechas de pléstico,
tal como o similar a una c&nula de inseminacién artificial.
Los extremos de la canula de pléstico pueden ser sellados por
calor luego del medio de fertilizacién y los oocitos son
transferidos ahi dentro.

La invencién ademis puede comprender un elemento de
incubacién (20) configqurado para encapsular la c&nula (19) o
una pluralidad de cénulas insertadas dentro de la misma. En
algunas realizaciones de 1la invencién el elemento de
incubacién (20) puede ser un tubo de vidrio que presenta un
elemento de aberturas sellable {Unicamente, el elemento de
abertura (21) puede ser sellado con una tapa (22), y en
algunas realizaciones la tapa (22) y el tubo pueden tener
roscas espirales (23) que pueden ser roscados por giro para
cerrar el elemento de incubacién (20).

Luego de transferir una cénula (19) o una pluralidad
de cénulas al volumen interior del elemento de incubacién
(20) las condiciones de incubacién pueden ser establecidas
dentro de las mismas. Las condiciones de incubacién tipicas
dentro del volumen interior del elemento de incubacién puede
comprender una atmésfera de 5% de didSxido de carbono en aire
Y una temperatura de alrededor de 39 °C (37 °C a 41°C). Una

vez que las condiciones de incubacién son establecidas dentro
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del elemento de incubacién, el elemento de incubacién (20)
puede ser sellado y los oocitos pueden ser luego
transportados dentro del elementos de incubacidén (20).

En algunas realizaciones de la invencién, los oocitos
pueden ser transportados a una instalacién de separacién de
célula de esperma en donde el elemento de incubacién (20) es
abierto, la cénula (19) es abierta y una pluralidad de célula
de esperma (15) a partir de una poblacién separada en base de
el contenido de cromosoma x y contenido de cromosoma y puede
ser transferido dentro de la c&nula (19) conteniendo los
oocitos. Con respecto a algunas realizaciones de la invencién
una concentracién de células de esperma separadae (15) pueden
ser establecidas dentro de alrededor de un millén a alrededor
de dos millones/mL de medios de fertilizacidén. La cénula (19)
que contiene los cocitos y el espermatozoide en el medio de
fertilizacién pueden ser 1luego resellados y transferidos
nuevamente al elemento de incubacién (20). Las condiciones de
incubacién pueden 8er reestablecidas y el elemento de
incubacién sellado nuevamente. El elemento de incubacién .(20)
que contiene una cé&nula o una pluralidad de cé&nulas (19)
pueden luego ser transportado. Durante el transporte los
oocitos pueden ser fertilizados. Luego del arribo loe cigotes
pueden ser transferidos desde la cénula para un cultivo
posterior. Con respecto a ciertas realizaciones de 1la
invencién, lo ococitos pueden ser primeramente inseminados con
espermatozoides separados o gin separar en cuotas
convencionales de 50 mL y cargados en una cdnula o cédnulas de
0.25 mL (19) dentro de dos horas luego de la inseminacién.
Las c&nulas (19) pueden ser selladas por calor y puestas en
el elemento de incubacién (20). El1 elemento de incubacién
abierto contiene cé&nulas con oocitos inseminados que pueden

ser equilibrados con 5% de di6xido de carbono en aire y

%< -
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alrededor de 39 °C durante al menos una hora y luego tapados
a presién y cultivados bajo las mismas condiciones durante
alrededor de 18 a 20 horas.

Haciendo referencia nuevamente a la tabla 2, muy
pocos oocitos {(P<0.05) fertilizados en el Fert-TALP
desarrollaron a la etapa de dos células durante 24 horas que
en cualgquier otro medio. Notablemente, la vasta mayoria de
oocitos (75%) fertilizados en un medio CDM segmentados a la
etapa de dos células por este tiempo. Luego de 72 horas de la
post inseminacién, no existi6 diferencia entre cualquiera de
los medios, posiblemente debido a la tapa larga de 8 células
del ciclo de células.

No existe diferencia entre cualquiera de los medios
en el promedio de desarrolle al blastocistos. Sin embargo,
existié una diferencia significante en la calidad de los
embriones entre el Fert-TALP y el Fert-TALP + los amino&cidos
nc esgenciales.

La progresién del desarrollo embriénico temprano del
bovino utilizando espermas separados sBon Bimilares a 1los
estudios con la fisura in vivo o in wvitro de oocitos
fertilizados con espermatozoides sin separar. En la vaca, la
primer fisura in vivo sucede a las 24-28 horas siguientes de
la ovulacién, y la primer fisura in vitro toma lugar a las
24-48 horas luego de la inseminacién.

La fispura temprana Bsucedié con los oocitos
fertilizados en un medio CDM, SOF y Fert-TALP + aa que en el
medio convencional Fert-TALP. Esto puede ser debido a que el
CDM, SOF, y el Fert-TALP + los aminodcidos no esenciales
contenian todos aminoécidos no esenciales los cuales pueden
jugar un rol en como el espermatozoide penetra rapidamente el

oocito, en la longitud del primer ciclo de célula.

¥3
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Tal como puede ser facilmente entendido a partir de
lo mencionado anteriormente, el concepto bédsico de 1la
presente invencién puede ser realizado en la variedad de
modo. Incorpora la pigmentacién de espermatozoide en donde el
espermatozoide fresco o espermatozoide congelado -
descongeladeo, la separacidn y técnicas de aleacién lasp cuales
pueden ser utilizadas con tales espermatozoides pigmentados,
asi como también dispositivos para realizar la pigmentacién,
separacifn, aislacién de tales espermatozoides pigmentados
dentro de poblaciones que contienen cromosoma X y cromosoma
Yy, Y el transporte de oocitoe en maduracién y oocitos
fertilizados. En esta solicitud de patente, el pigmentado y
las técnicas de separacién utilizados con espermatozoides
eon divulgadoe como parte del resultado ilustrado para ser
alcanzado por varios dispositivos descritos y mientras que
los pasos Bon inherentes a la wutilizacién. Eatos son
simplemente los resultados -naturales de la utilizacifn del
dispositivo tal como son intencionados y descritos. Ademids,
mientras que algunos dispositivos son divulgados debe
entenderse que estos no 88lec realizan ciertos métodos gque
ademis pueden ser variados en un nGmero de modos. Es
importante con respecto a todo lo antédicho, que todas estas
facetas deben ser entendidas para ser abarcada por esta
divulgacién.

La discusién incluida en esta solicitud de patente
del Tratado de Cooperacién de Patente internacional es su
intencién servir como descripcién bésica. El lector debe ser
consciente de que la discusién especifica no puede ser
explicitamente descrita con todas las realizaciones posibles;
varias alternativas son implicitas. También puede no aplicar
completamente la naturaleza genérica de la invencién y puede

no mostrar explicitamente como cada caracteristica o elemento
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puede actualmente ser representativo de una funcién mis
amplia o de una mayor variedad de alternativas o elementos
equivalentes. Nuevamente, estos son implicitamente incluidos
en esta divulgacién. En donde la invencién es descrita en
base a la terminologia orientada funcionalmente, cada aspecto
de la funcién es realizado por un dispositivo su retina o
programa. Las reivindicaciones del aparato pueden no sflo ser
incluidas para el dispositivo descrito, pero ademds las
reivindicaciones de métodos o procesos pueden ser incluidos
para dirigir las funciones de la invencién y cada elemento
que lo realiza. Ninguna de las descripciones ni la
terminologia estd dirigida a limitar el alcance de las
reivindicaciones las cuales ahora son incluidas.

Ademis, cada uno de los varios elementos de la
invencién y reivindicaciones pueden ademéis ser alcanzados de
una variedad de maneras. Esta divulgacién debe ser entendida
para abarcar tal cada variacibén, puede ser una variacién de
una realizacién o cualquier realizacién de aparato, un método
o0 realizacién de proceso, o incluso meramente una variacién
de cualquiera de los elementos de estos. Particularmente,
debe entenderse que mientras la divulgacién se refiere a
elementos de la invencién, las palabras para cada elemento
puede ser expresado por términos de aparatos equivalentes o
términos de métodos, incluso si sobre la funcién el resultado
es el mismo. Tales términos equivalentes mis amplios o
incluso wis genéricos deben ser considerados para que
abarquen en la descripcién de cada elemento u opcién. Tales
términos pueden ser sustituidos cuando se lo desea para hacer
explicito la cobertura de amplitud implicita a la cual esta
invencién estd dirigida. Como un ejemplo debe entenderse gque
todas las acciones pueden ser expresadas como medio para

tomar aquella acci6n o como un elemento el cual realiza esa

¥
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accién. Similarmente, cada elemento fisico divulgado debe ser
entendido para que gbarque una divulgacién de la accibén la
cual ese elemento fisico facilita. Respecto de este fGltimo
aspecto y 86lo como un ejemplo, la divulgacién de un
seleccionador debe ser entendido para que abarque la
divulgacién del acto de seleccionar, en donde explicitamente
esté discutido o no, y a su vez en donde s8lo la divulgacién
del acto de speleccionar tal como una divulgacién debe ser
entendida para abarcar la divulgacién de un seleccionador o
inclusc un medio para seleccionar. Tales cambios y términos
alternativos deben ser entendidos para que sean incluidos
explicitamente en la descripcién.

Adicionalmente, wvarias combinacionee y permutaciones
de todos los elementos o aplicaciones pueden ser creadas Y
presentadas. Todas pueden ser realizadas para optimizar el
disefic 0 rendimiento en una solicitud especifica.

Cualquier acto de acto de ley estatuto regulacién o
reglas mencionadas en esta solicitud para la patente: o
patentes publicaciones u otras referencias mencionadas en
esta solicitud para patente son incorporadas a la presente a
modo de referencia. Especificamente, la Solicitud de Patente
Provisional US No. 60/253787, presentada en Noviembre 29, y
2000 y la Solicitud de Patente Provisional de Estados Unidos
US No. 60/253785 presentada el 29 de Noviembre de 2000 son
incorporadas a la presente a modo de referencia incluyendo
cualquier figura o adjunto, cada una de las referencias en la
siguiente tabla de referencias son incorporadas a la presente
a modo de referencia.

La bibliografia que se menciona en la presente seré
respetada en s8u idioma original para facilitar 1la

identificacién de la misma.
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Ademds, para cada término utilizado debe entenderse
que a no ser que su utilizacién en esta solicitud sea
incosistente con tal interpretacién, la definiciones comunes
del diccionario deben ser entendidas tal como son
incorporadas para cada término de todas sus definiciones,
términos alternativos y sinbénimos tales como los contenidos
en el diccionario Random House Webster's Unabridged, 1la
segunda edicién que es incorporada a la presente a modo de
referencia. Sin embargo a cada uno de 1lo mencionado

anteriormente, para la extensién de tal informacién o
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divulgacién incorporada a wmodo de referencia debe ser
coneiderada inconsistente c¢on el patentamiento de eastas
invenciones cuyas divulgaciones son expresamente no
consideradas realizadas por el solicitante.

Ademis, a no ser que el contexto lo requiera de otra
manera, debe entenderse que el términoc comprende variaciones
tales comoc comprendiendo o comprenden, estén dirigidas para
Bignificar la inclusién de un elemento mencionado o paso ©
grupo de elementos © pasos pero no la exclusién de cualquier
otro elemento o paso o grupo de elementos o pasos. Tales
términos deben ser interpretados en su forma mas expansiva
para alcanzar para otorgar al solicitante la cobertura legal
mas amplia posible en paises tales como Australia y lo
similar.

De esta manera el solicitante debe entender que tiene
el poporte para reivindicar al menos: i) cada uno de los
procedimientos de pigmentacién, separaci6n, aislamiento,
inseminacién o fertilizacién tal como es descrito aqui y
divulgado, ii) 1los métodos relacionados divulgados y
descritos, 1iii) wvariaciones eimilares y equivalentes o
incluso implicitos de cada uno de estos dispositivos y
métodos, iv) aquellos disgeflos alternativos los cuales
realizan cada wuno de las funciones ilustradas que B8son
divulgadas y descritas, v) aquellcs disefios alternativos y
métodos 1los cuales realizan cada una de 1las funciones
ilustradas las cuales son implicitas para realizar aquella la
cual es divulgada y descrita, vi) cada caracteristica,
componente y fase ilustrada como invencién separada e
independiente, vii) las solicitudes mejoradas por varias
disposiciones o componentes divulgados, viii) los productos
resultantes producidos por tales disposiciones y componentes,

ix) métodos y aparatos especialmente descritos aqui
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anteriormente y con referencia a cualquiera de los ejemplos
acompafiantes, y x) varias combinaciones y permutaciones de
cada uno de los elementos divulgados.

Las reivindicacionee mencionadas en esta solicitud
son aqul incorporadas a modo de referencia como parte de la
descripcién de la invencién, y el solicitante se reserva
expresamente el derecho de utilizar todos o una porcién de
tal contenido incorporado en talee reivindicaciones como
descripcién adicional para soportar cualquiera de todas las
reivindicaciones o cualquier elemento o componente de las
mismas, y el solicitante ademfis se reserva expresamente el
derecho de mover cualquier porcién de, o la totalidad de, el
contenido incorporado de tales reivindicaciones o cualquier
elemento componente de las mismas, desde la descripcién hasta
las reivindicaciones o viceversa en medida que sea necesario
para definir el objeto por el cual se pretende proteccién por
medio de &esta solicitud o© por cualgquier solicitud
subsiguiente de continuacién, divieién o solicitud de mejor
con respecto a la misma, o para obtener cualquier beneficio,
reduccién de tasas, en base a o para cumplir con las leyes,
reglas o0 regulaciones de patentes de cualquier palis o
tratado, y dicho contenido incorporado a modo de referencia
permanecera vigente durante la totalidad de la wvigencia de
esta solicitud incluyendo cualquier solicitud subsiguiente de
continuacién, divisién, o solicitud adicional o de mejora
referida a la misma o cualquier extensién o re-concesién de

la misma.
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REIVINDICACIONES
Habiendo asi especialmente descripto y determinado la
naturaleza de la presente invencién y la forma como la misma
ha de ser llevada a la préctica , se declara reivindicar como

de propiedad y derecho exclusivo:

1. Un método para transportar ococitos gque comprende
los pasos de:

a. recolectar oocitos a partir del mamifero hembra;

b. ingresar los ococitos en un medio de fertilizacién

¢. transferir 1los oocitos en dicho medio de

-

fertilizacién dentro de a camara; 9})

o

elemento de incubacién; (}n \

d. sellar dicha cimara que contiene dichoe oocitos; (pﬂo
un V™ #

e. transferir al menos una cénula dentro de

f. establecer condicipnee de incubacién dentro de
dicho element

g. sellar dicho elemento de incubacién;

h. transportar dichos oocitos a partir de dicho
mamifero hembra dentro de dicha cénula dentro de dicho

elemento de incubacién.

2. Un método para transportar oocitos tal como se
describe en la reivindicacién 1, en donde dicho mamifero
hembra seleccionado de un grupo consistente de primates o

humanos, bovinos, ovinos, equinos, porcinos y delfines.

3. Un método para tramnsportar oocitos tal como se
donde dicho medio de
dificados de medio é,(’\
e emp———

e—‘éﬁmina bovino, 20 pg de

describe en la reivindicacién

fertilizacién comprende tjroides

suplementado con 0.6% de sue
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heparina por mililitro de wedio de tiroides, y una

concentracién de 5 mili-molar de cafeina.

4. Un método para transportar oocitos tal como se

407

describe en la reivindicacién 1, en donde entre alrededor de 0((
C

10 alrededor de 15\ de dichos oocitoe son contenidos dentro

D micro-litros de medio de fertilizacién.

de alrededor de

S. Un método para transportar oocitos tal como se

desgribe—en la reivindicacién 1, en donde dicha cénula tiene
\

——

elementos de abertutra sellados por calor.

6. Un método para transportar oocitos tal como se
describe en la reivindicacién 5, en donde dicha cénula tiene

un volumen interior de alrededor de 0.25 mililitros.

7. Un método para transportar ococitos tal como se
describe en la reivindicacién 1, en donde dicho elemento de
incubacién presenta elementos de abertura sellables.

— = ——

8. Un método para transportar oocitos tal como se
describe en la reivindicacién 7, en donde dicho elemento de
incubacién jpresenta_un tubo de vidrio.

—_— e

9. Un método para transportar oocitos tal como se
describe en la reivindicacién 1, en donde dichas condiciones
de incubacién comprenden una atmdsfera de 5% de dibéxido de

— -

carbono en aire y una temperatura de 39 °C dentro de dicho

elemento de incubacién.

10. Un método para transportar oocitos tal como se

describe en la reivindicacién 1, que comprende ademéis el pase
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de transferir células de esperma a dicha céinula que contiene

dichos oocitos en dicho medio de fertilizacién.

11. Un método para transportar oocitos tal como se
describe en la reivindicacién 10, en donde dicho paso de
transferir células de esperma a dicha cdnula que contiene
dichos oocitos comprende establecer una concentracién de
células de esperma en dicho medio de fertilizacibn de

alrededor de 1 millén a alrededor 2 millones por mililitro de
—_—— —

medio de fertilizacién.

yoic)

12. Un método para transportar ‘oocitos’ tal como Bse o.rk .

describe en la reivindicacién 1, que comprende é-n&a' el paso

dﬂ

de separar espematozoidesf:dentro de poblaciones enriqueq_idas dﬁ%%

que contienen cromosomas X y cromosomas Y.

13. Un método para transportar oocitos tal como se
describe en la reivindicacién 12, que comprende ademis el
paso de transferir células de esperma separadas en dicha

/'
camara que contiene ococitos..

L2202 U'? C-‘ DY (ol

14. Un método para transportar oocitos tal comc se
describe en la reivindicacién 13, en donde dicho paso de
transferir células de esperma separadas hacia dicha cénula
que contiene oocitos comprende establecer una concentracién
de dichas células <.ie esperm; separadas en dicho medio cie
fertilizacién de alrededor de 1. millén a 2 millones por

mililitro de medic de fertilizacién.

15, Un método para transportar oocitos tal como se
deascribe en la reivindicaciones 10, 11, 12, 13 y 14, que

comprende ademds el paso de transferir dicha c&nula que

N,
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contiene dichos oocitos en dicha concentracién de dichas

células de esperma hacia dicho'EiéiEEES_ff incubaciéﬁ)

_—
- = —

16. Un método para transportar oocitos tal como se
describe en 1a__§giv;ndigggi§n 15, que comprende ademis el
- T ™

paso de establecer cond;siones de fertilizacién dentro de
dicho e}eMﬁ@?&fbM:; ~yoleo ,77

N — "

17. Un método para transportar oocitos de acuerdo con
lo que se describe en la reivindicacién 16, en donde dicho
paso de establecer condiciones de fertilizacién dentro de
dicho elemento de incubacién comprende una atmésfera de 5% de
di6éxido de carbono en aire a una temperatura de alrededor 37
°C y alrededor de 41 °C durante un tiempo de 18 horas a

alrededor de 20 horas.

18. Un método para transportar oocitos tal como se
describe en la reivindicacién 16, que comprende ademis el
paso de transportar)dichos oocitos en dichas condiciones de

fertilizacién., .- -~

19. Un método para transportar oocitos tal como se

describe en la reivindicacién 18, que comprende ademis el

paso de fertilizar al menos alguno de dichos oocitos durante

el transporte.
e

20. Un método para fertilizar oocitos, que comprende

los pasos de:

a. recolectar células de esperma a partir de un

mamifero macho;

b. transferir dichas células de esperma a una cénula ?5?

que contiene una pluralidad de oocitos en un medio de

/41
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fertilizacién, en donde dicho oocitos son de un mamifero
hembra de la misma especie que dicho mamifero macho;

¢. sellar dicha cé&nula que contiene dichas células de
egperma y dichos oocitos;

d. transferir dicha cénula que contiene dichas
célulae de esperma y dichos oocitos hacia dentro del elemento
de incubacién.

e. establecer unas condiciones de incubacifén dentro
de dicho elemento de incubacién;

f. sellar dicho elemento de incubacién;

g. fertilizar al menos un ococito en dicha cé&nula.

21. Un método para fertilizar oocitos de acuerdo con
la reivindicacién 20, en donde dicho mamifero hembra
seleccionado de un grupo que consiste de primates, humanos,

bovinos, ovinos, equinos, porcinos y delfines.

22. Un método para transportar oocitos tal como ser

describe en la reivindicacién 20, en donde-dicho medio de

fertilizacién comprende un medio d¢ tiroides/ modificado

suplementado con 0.6% de suero de albGmind de bovino, 20 ug
de heparina por mililitro de medio de tiroides, y una
concentracién de 5 mili-molar de cafeina.

23. Un método para transportar oocitos tal como se
describe en la reivindicacién 20, en donde entre alrededor de

10 a 15 de dichos oocitos son contenidos dentro de alrededor

de 50 micro~litros de dicho medio de fertilizacidn.

24. Un método para transportar oocitos tal como se
describe en la reivindicacién 20, en donde dicha c&nula tiene/

elementos de abertura sellables por calor.

/7L
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25. Un método para transportar oocitos tal como se
describe en la reivindicacién 24, en donde canula tiene un

volumen desde alrededor de 0.25 mililitros.

26. Un método para transportar oocitos tal como se
describe en la reivindicacién 20, en donde dicho elementc de

incubacién tiene elementos de abertura sellables.

27. Un método para transportar oocitos tal como se
describe en la reivindicaci®dn 26, en donde dicho elemento de

incubacién comprende un tubo de vidrio.

28. Un método para transportar oocitos tal como se
describe en la reivindicacién 20, en donde dichas condiciones
de incubacién comprenden una atmdésfera del 5% de diéxido de
carbono en aire y una temperatura de 39°C dentro de dicho

elemento de incubacién.

29. Un método para transportar oocitos tal como se
describe en la reivindicacién 20, que ademds comprende el
paso' de transferir dichas células de esperma hacia dicha
cédnula que contiene dichos oocitos en dicho medio de

‘fertilizacién.

30. Un método para transportar oocitoe tal como sme
describe en la reivindicacién 29, en donde dicho pasoc de
transferir células de esperma a dicha cé&nula que contiene
dichos oocitos comprende establecer una concentracién de
células de esperma en dicho medio de fertilizacién de
alrededor de 1 millén a 2 millones por mililitro de medio de

fertilizacisn.
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31. Un método para transportar oociteos tal como se
describe en la reivindicacién 21, que comprende ademis el
paso de @geparar dichas células de esperma dentro de
poblaciones enriquecidas que contienen <c¢romosoma X vy

cromosoma Y.

32, Un método para transportar ococitos tal como se
describe en la reivindicacién 21, que comprende ademis el
paso de transferir células de esperma separadas hacia dicha

gue contiene oocitos.

33. Un método para transportar oocitos tal como se
describe en la reivindicacién 32, en donde dicho paso de
transferir células de esperma separadas hacia dicha cénula
que contiene oocitos comprende establecer una concentracién
de dichas células de esperma separadas en dicho medio de
fertilizacién de alrededor de 1 millén a alrededor de 2

millones por mililitro de medio de fertilizacién.

34. Un método para transportar oocitos tal como se
deacribe en la reivindicacién 29, 30, 31, 32 o 33, que
comprende ademds el paso de transferir dicha cénula que
contiene dichos oocitos en dicha concentracién de dichas

células de esperma hacia dicho elemento de incubacién.

35. Un método para transportar oocitos tal como se
describe en la reivindicacién 34, que comprende ademés el
paso de establecer condiciones de fertilizacién dentro de

dicho elemento de incubacién.

36. Un método para transportar oocitos tal como Bse

describe en la reivindicacién 35, en donde dichc paso de

Yy
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eatablecer condiciones de fertilizacién dentro de dicho
elemento de incubacién comprende una atmbsfera del 5% de
carbono de 6xido en aire a una temperatura de alrededor de 37
°C y alrededor de 41 °C por un tiempo de alrededor de 18

horas a alrededor de 20 horas.

37. Un método para transportar oocitos tal como se
describe en la reivindicacién 35, que comprende ademis el
paso de transportar dichos ococitos en dichas condiciones de

fertilizacién.

38. Un método para transportar oocitos tal como se
describe en la reivindicacién 37, que comprende ademds el
paso de fertilizar al menos algunos de dicho oocitos durante

el transporte.

39. Un método para transportar oocitos tal como se
describe en la reivindicacién 37, que comprende ademis el

paso de remover los oocitos fertilizados desde dicha cénula.

40. Un método para transportar oocitos tal como se
describe en la reivindicacién 37, que comprende ademds el
paso de implantar dichos oocitos fertilizados dentro de un

mamifero hembra.

41. Un método para transportar oocitos tal como se
describe en la reivindicacién 37, en donde dicho paso
implantar dichos oocitos fertilizados dentro de un mamifero
hembra comprende implantar dichos oocitos fertilizados dentro
del mamifero hembra de la misma especie que dicho mamifero

macho.
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42. Un método para transportar oocitos tal como ge
describe en la reivindicacién 37, en donde dicho paso de
implantar dichos ococitos fertilizados dentro del mamifero
hembra comprende implantar oocitos fertilizados dentro de
diferentes especies de dicho mamifero hembra que de dicho

mamifero macho.

43. Un mamifero que presenta un sexo predeterminado
de acuerdo con las reivindicaciones 35, 36, 37, 38, 39, 40,

41 o 42.

44, Una disposicién de incubacién portétil comprende:

a. una cédnula configurada para contener un medio de
fertilizacién dentro del cual una pluralidad de oocitos a
partir de un mamifero hembra y células de esperma a partir de
un mamifero macho son transferidos.

b. un elemento incubador configurado para encapsular
dicha cénula que contiene un medio de fertilizacibén dentro de
dichos oocitos a partir de dicha hembra y dichas células de
esperma desde dicho mamifero macho que han sido tranaferidas;

c. un medio ambiente de incubacién mantenido dentro
de dicho elemento incubador que comprende:

i. una atmésfera de incubacifn de alrededor de 5% de
dibéxido de carbono en aire;

ii. una temperatura entre alrededor de 37 °C y

alrededor de 41 °C.

45. Una disposicién de incubacién portétil tal como
se describe en la reivindicacién 44, en donde dicho mamifero
seleccionado del grupo consiste primates, humanos, bovinos,

ovinos, equinos, marsopas y delfines.
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46. Una disposicién de incubacién portatil tal como
se describe en la reivindicacién 44, en donde dicho medio de
fertilizacién comprende un medio de tiroides suplementado con
0.6 % de puero bovino de albfimina, 20 miligramos de heparina
por mililitro de medio de fertilizacibén, y una concentracibn

de 5 mili-molar de cafeina.

47. Una disposiciém de incubacién portédtil tal como
ge describe en la reivindicaci6én 44, en donde dicha
. pluralidad de oocitos a partir del mamifero hembra comprende

alrededor de 10 oocitos a alrededor de 15 oocitos por 50

micro-litros de medios de fertilizacién.

48. Una disposicién de incubacién portédtil tal como
se describe en la reivindicacién 44, donde dichaa células de
esperma de dicho mamifero macho tienen una concentracién de
alrededor de un millén a alrededor de dos millones por ml. de

dicho medio de fertilizacién.

49, Una disposiciétn de incubacién portétil tal como
Be describe en la reivindicacién 44, donde dichas células de
esperma comprenden células de esperma separadas en base a si

tienen cromosomas x o si tienen cromosomas y.

50. Una disposicién de incubacién port&til tal como
se describe en la reivindicacién 44, donde dicho elemento de

incubacién comprende un tubo de vidrio.

51. Una disposicién de incubacién portédtil tal como
se describe en la reivindicacién 44, donde dicho entorno de
incubacién es mantenido entre alrededor de 18 horas Yy

alrededor de 20 horas.
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52. Una disposicién de incubacién porté&til tal como
ge describe en la reivindicacién 44, que comprende ademas un
elemento de transporte para mover dicha disposicién de

incubacidén portétil la distancia entre las dos ubicaciones.

53. Una disposicién de incubacién portdtil tal como
se describe en la reivindicacién 52, donde la fertilizacién
de dichos oocitos de una hembra con dichas células de esperma
de dicho mamifero macho dentro de dicho medio de
fertilizacién contenido en dicha cénula ocurre durante el

transporte de dicha disposicifén de incubacién portédtil.

54. Una disposicién de incubacién port&til tal como
ge describe en la reivindicacién 53, donde dichas dos
ubicaciones comprenden una instalacién de separacién de
células de esperma que tiene una primera ubicacidén y un
mamifero hembra dentro del cual loe oocitos fertilizados son

implantados y que tiene una segunda ubicacién.

55. Una disposicién de incubacién port&til tal como
se describe en la reivindicacién 44, donde dicha cénula que
estd configurada para contener un medio de fertilizacién
dentro del cual se transfiere una pluralidad de oocitos desde
un mamifero hembra y células de esperma de un mamifero macho,

tiene un volumen de 0,25 ml.

56. Un método para fertilizacién in vitrxo de oocitos,
gque comprende las etapas de:

a. recolectar oocitos de un mamifero hembra;

b. disponer una pluralidad de oocitos en un medio de
fertilizaci6n que contiene tanto amino&cidos esenciales como

aminodcidos no esenciales;

it9
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c. inseminar dichos oocitos con células de esperma
recolectadas de un mamifero macho de la wmisma especie que
dicho mamifero hembra;

d. establecer los oocitos inseminados en condiciones
de incubacién dentro de un elemento de incubacién; y

e. fertilizar por lo menos uno de dichos oocitos.

57. Un método para fertilizacién in vitro de oocitos
tal como se describe en la reivindicacién 56 donde dicho
medic de fertilizacidén estd seleccionado del grupo gque
consiste de un medio quimicamente definido, SOF, o TALP

suplementado con un medio Eagles.

58. Un método para fertilizacibén in vitro de oocitos
tal como se describe en la reivindicacién 56 donde dicho
mamifero hembra estd seleccionado del grupo que consiste de
primates, humanos, bévidos, ovinos, equinos, porcinos vy

delfines.

59. Un método para fertilizacifn in vitro de oocitos
tal como se describe en la reivindicacién 56 donde dichos
aminodcidos no esenciales tienen una concentracién en dicho
medio de fertilizacifn que estd ademis suplementada con

aminodcidos esenciales.

60. Un método para fertilizacién in vitro de oocitos
tal_gomo_qusfscribe en la reivindicacién 56, que incluye una
plSieiiEEE__gp oocitos en un medio de fertilizacién que
contiene tanto aminocdcidos esenciales como no esenciales y
que comprende disponer alrededor de diez oocitos a alrededor
de quince oocitos en alrededor de 50 mL de medio de

fertilizacién.
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61. Un método para fertilizacién in vitro de oocitos
tal como sBe describe en la reivindicacién 56 donde dicha
etapa de establecer oocitos en condiciones de incubacibn
dentro de dicho elemento de incubacién comprende una
atméefera de diéxido de carbono en aire al 5% a una
temperatura de entre alrededor de 37 °C y alrededor de 41 °C
durante alrededor de 18 horas a alrededor de 20 horas.

62. Un método para fertilizacién in wvitro de oocitos
tal como se describe en la reivindicacién 56 donde dicha
etapa de inseminacién de dichos ococitos con células de
eaperma recolectadas de un mamifero macho de la misma especie
que dicho mamifero hembra comprende establecer wuna
concentracién de dichas células de esperma separadas en dicho
medio de fertilizacién de alreédedor de un millén a alrededor

de dos millones por mL de medio de fertilizacién.

63. Un método para fertilizacidn in vitro de oocitos
tal como Be describe en la reivindicacién 56 donde dichas
células de esperma son separadas en base a que contienen

cromosomas X © gue contienen cromosomas Y.

420

&‘U@



55

RESUMEN

Una disposicién de fertilizacién in-vitro para
utilizar exitosamente espermatozoides separados en
poblaciones que contienen cromosomas X Yy poblaciones que
contienen cromosomas Y para inseminacién. La disposicién de
fertilizacién in-vitro incluye un medio de fertilizacién que
puede acortar el tiempo desde la inseminacién hasta 1la
segmentacién y un incubador port&til para el transporte de
oocitos en maduracién y oocitos inseminados que comprende una
cénula 19 y un elemento de incubacién 20 que puede ser

sellado con una tapa 22.
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